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[Tpu pa3paboTke MporpaMMsl MO OHOJIOTHH TEOPETHYECKYI0 OCHOBY IUISl OIPEACTICHUS
HOAXOJ0B K (OPMUPOBAHUIO CcoOJep)KaHHUs ydeOHOro mpenmera «buomorus» cocTaBHIIM:
koHuentyanbabie nojoxenus @I'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COJEpKaHUA,
pe3ysbTaToB OOydYeHHs W TPeOOBaHMH K YpPOBHIO HOATOTOBKH BBHITYCKHHUKOB, IOJIOXKEHHUS 00
O0IMMX LEISIX M MPUHIHUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmero obpasosanus B Poccuiickoit @enepanny, a Takke MOI0KEHHUS O crienupuKe ONOIOTHH,
e¢€ 3HauCHWM B TO3HAHWUH >KHUBOU npupoansl 1 oOecrieueHuu CYHICCTBOBAHUA YCJIIOBCUCCKOI'O
obmectBa. CoracHO Ha3BaHHBIM TIOJIOKEHHSM, ONPE/IEICHbl OCHOBHBIC (DYHKIIMHM IPOTPaAMMBI
1o OMOJIOTHH U €€ CTPYKTYpA.

[Tporpamma o 6uonoruu 1a€T MpeICTaBICHUE O IENIX, 00 00IIel cTpaTerun 00y4IeHus,
BOCIIUTAHHUSI M Pa3BUTHS OOYYarOIIUXCSA CpeACTBaMU ydeOHOro mpeamera «buomorusy,
orpesieNsieT 00s3aTebHOE MPEJAMETHOE COJCp)KaHHe, €ro CTPYKTYPY, pacIlpeieieHUue 1o
paszenamMm M TeMaM, PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh M3YYEeHHUsS] Y4eOHOro Marepuania
YU4ETOM MEXIIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKA 00pa30BaTEbHOIO Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00YUYarOIIUXCSI.

B nporpamMe mo OHOJOTMHM TaKXe YYUTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMbBIM
JMYHOCTHBIM, METANpeJIMETHBIM M MPEIMETHBIM pe3yibTaraM oOydeHus B (opMupoBaHUH
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOM JEATEIbHOCTH/y4eOHBIX JCHCTBUN 00y4arOIIUXCs 110
OCBOCHHIO COJICpKAHUS OMOJIOrMYECKOTr0 00pa30BaHuUs.

B nporpamme no 6uonornu (10—11 kmaccel, 6a30BBI ypOBEHb) pealM30BaH MPHHIIUI
IPEEMCTBEHHOCTH B HW3YYEHUHM Ouosoruu, Oiaromaps dYeMy B HEW MPOCMAaTpPUBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBSA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpUEHTAlMi  JINYHOCTH, OSKOJOTMYECKOr0  MBIIIIECHUS,
IpeACTaBICHUH O 370pOBOM o0OO0pa3e KM3HM U OEpeXHBIM OTHOIIEHHEM K OKpy»Karolen
npupogHoit cpene. IlosTomy Hapsay ¢ u3ydeHHEM OOLIEOMOJIOTHYECKUX TEOPHUM, a TakkKe
3HAaHUM O CTPOEHUH KMBBIX CUCTEM PA3HOI'O PaHra M CyIIHOCTH OCHOBHBIX IPOTEKAIOIINX B HUX
IPOLECCOB B NIporpaMMe Mo OWOJIOTMM YAEIEHO BHUMAaHHE MCIIOJIb30BAHUIO IOJIYyUYEHHBIX
3HAaHUH B MOBCEAHEBHOM JKU3HU Ul PELICHUs MPUKIAHBIX 3a/1a4, B TOM YUCIIe: TPOPUIAKTUKA
HACJIEICTBEHHBIX  3a00JIeBaHUN  4YeNOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJbTUPOBAHUSA,
000CHOBaHUS KOJOTMUYECKH 1€J1ecO00pa3HOro MOBEIECHUS B OKpYJKarollel NMPUpPOIHON cpere,
aHaJIM3a BIMSHUS XO3AWCTBEHHOM NEATENbHOCTH YEJOBEKAa Ha COCTOSIHUE NPUPOTHBIX U
UCKYCCTBEHHBIX SKOCHCTEM. YCHUJIEHHE BHUMaHMs K NPUKIAJHOM HAMpPaBIEHHOCTH Y4e€OHOro
npenMera «bruonorus» MpoAUKTOBaHO HEOOXOIUMOCTHIO 00eCreveHUs YCIOBHM i peuieHHs
OJTHOW M3 aKTyaJbHBIX 3a/1a4 IIKOJIBHOTO OMOJIOTHYECKOT0 00pa3oBaHus, KOTOpas Mpeanosaraer
dbopMupoBaHrue y OOYyYaroIIMXCS CIOCOOHOCTH aJalTHPOBAThCS K M3MEHEHHSIM JIUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHe cpeaHero o0Imiero odpa3oBaHHs 3aHMMaeT BaxkHoe MecTo. OHa
oOecrieunBaeT (QopMHUpOBaHUE y OOydYalOIIUMXCS NPEICTABICHUNH O HAy4yHOM KapTHHE MHpa,
pacupsieT 1 00001aeT 3HaHUS O KUBOI MpUpoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHW3alliil W DSBOJIIONWHW, CO3MaET YCIOBHS IS TIO3HAHUS 3aKOHOB YKHBOW TPHPOJIBL,
dopmupoBaHuss (QPYHKIIMOHAIBHOW TI'PaMOTHOCTH, HAaBBIKOB 3JJ0POBOTO M 0Oe3omacHoro obpasza
KU3HU, SKOJOTUYCCKOI'O MBIIIJICHUA, IECHHOCTHOI'O OTHOIICHUA K JKUBOU npupoac U YCJIOBEKY.

Bonbmoe 3HayeHWe OWONOTHST WMEET TakKe Ui PEIICHUS BOCIHUTATEIBHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO O0IIero oOpa3oBaHus, colMan3anuu odyqaronuxcs. M3yuenue
Ouonorun obecrieynBaet YCIIOBUA IS ¢dbopmupoBaHus UHTEJIEKTYaJIbHBIX,
KOMMYHHKAIIHOHHBIX M HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYIBTYPBHI, CIIOCOOCTBYET
MHTErpaluy OMOJIOTHUECKUX 3HAHUHU C TMPEICTaBICHUSMH W3 JPYTUX Y4YEOHBIX NPEIMETOB, B



4acTHOCTH, (pU3HMKH, XUMUHU U Teorpaduu. HazBaHHbBIE MON0OXKEHUS O MTpeJHa3HAUYCHUH YIeOHOTO
npeamera  «buoNOrus» COCTaBWIM OCHOBY JUIS OIpENeNeHHs IOJAXOAOB K O0TOOpy H
CTPYKTYPUPOBAHUIO €TO COJIEPKAHUS, TIPEACTABICHHOTO B IPOTpamMMe 10 OHOJIOTHH.

OTt60p conmepkanus yuyeOHOTO TipeaMmeTa «bruomorus» Ha 6a30BOM yPOBHE OCYIICCTBIIEH
C TIO3HMIIUH KYJIBTYpOCOOOPA3HOTO MOAX0/Ia, B COOTBETCTBHU C KOTOPBIM O0YYAFOIIUECS JTOJIKHBI
OCBOWUTH 3HAHMS M YMEHHs, 3HAUUMbIE i1 (popMUpOBaHUs OOIIEH KYIbTYpHI, ONpEACISIOmne
QJICKBaTHOE TIOBEJICHUE YEJIOBEKa B OKPYKAIOLICH NPUPOIHON cpele, BOCTpEOOBaHHBIC B
MOBCETHEBHOM JKM3HU U MPAKTHUECKOU JaesTesibHOCTH. Oco00e MECTO B 3TOM cUCTEeMe 3HAHUU
3aHUMAIOT JJIEMEHTBl COJICP)KAaHUS, KOTOpbhIE CIYy)KaT OCHOBOM JIsi  (OPMHPOBAHUS
NpPEJCTaBJICHUN O COBPEMEHHON €CTeCTBEHHO-HAYYHOW KapTHHE MHpa U IEHHOCTHBIX
OPHUCHTAIUSX JIMYHOCTH, CIIOCOOCTBYIOIINX T'yMaHU3AIMH OHOJIOTHYECKOT0 00pa30BaHMSL.

CrtpykTypupoBaHHe COJep>KaHUs y4eOHOro MaTepuana B MporpaMMe Mo OHOJOTHUU
OCYIIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIbHBIX OCOOEHHOCTSAX
JKUBOM TpUPOJIBI, O €€ YpOBHEBON OpraHu3aliid W HSBOJIOIHMH. B COOTBETCTBUU C 3TUM B
CTpYKType ydeOHoro mnpenmera «buosnorus» BbIJIEIEHbBI CIENYIOLINE COJIEPKaTEIbHbIE JTUHUU:
«buonorus kak Hayka. MeToabl HAy4HOTrO To3HaHUs», «KieTka kak OMoIoTHYecKas CUCTEMa,
«Opranu3m Kak Ouosnoruyeckas cuctema», «Cucrtema u MHOrooOpasue OpraHmdecKoro MUpay,
«OBOIIOLHUS )KUBOU MPUPOBD», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Lenp u3yuenuss yueOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
OOy4YaloIMMUCS 3HAHUSAMU O CTPYKTYpPHO-(YHKIIMOHAIBLHOM OpraHU3allii >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS /I TPAMOTHBIX JICUCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW IPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Z[OCTI/I)KGHI/IG HeJIn U3YUYCHUA yqe6H0ro npeameTa «buonorus» Ha 06a30BOM YpPOBHE
oOecreynBaeTCs pPEIICHUEM CIICAYIOIINX 3a1a4:

OCBOEHHE O0YyYaroImMMMCS CUCTEMbl 3HAHUI O OHOJIOTMYECKUX TEOPHUSX, YUCHMSIX,
3aKOHAaX, 3aKOHOMEpHOCTSX, TMIOTEe3aX, MpaBUiaxX, CIY)KaIlMX OCHOBOHM i (opMHpOBaHHUS
IPEJICTAaBICHUH O €CTECTBEHHO-HAy4YHON KapTHHE MHpa, O METO/JAaX Hay4yHOTO IO3HaHUS,
CTPOCHUHU, MHOT000pasMM U OCOOCHHOCTSAX MHMBBIX CHUCTEM pa3HOTO YPOBHSI OpraHHM3alluu,
BBIJIAIOIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEJOBAHUSIX B OMOJIOTUH;

(dbopMupoBaHHue y OOydaroluxcs MO3HABaTENbHBIX, MHTEIEKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B Mpolecce aHalIM3a JaHHBIX O MYTSIX pa3BUTUS B OMOJIOTMH HAYYHBIX B3TJIS0B,
UJEN U MIOJIXOI0B K U3YUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aLUu;

CTaHOBJIEHHE Y OOyd4aromuxcs oOmel KyiabTypbl, (DYHKIMOHAIBHOW I'pPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OLEHHUBATh SBICHUS OKPY)KAIOIIEr0 MHUpa >KUBON MPHUPOJABI Ha
OCHOBAHMU 3HAHHH U OMBITA, MOJYYSHHBIX IPU U3yYEHUH OMOJIOTUH;

dbopMupoBaHHe y OOy4YarOUIMXCSd YMEHUN WIUTFOCTPUPOBATH 3HAYEHHE OMOJIOTHYECKUX
3HaHUM B NPAKTHUYECKOM JAEATEIBHOCTH 4YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTU IIO3HAHUS YEIOBEKOM >KHUBOW IMPHUPOJBI,
HE00X0IMMOCTH OEpEKHOTO OTHOUICHHUS K HEel, COOMIOIEHUS AITUYECKUX HOPM IPU MPOBEACHUU
OMOJIOrNYECKUX MCCIIEJOBAHUM;



OCO3HaHUE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl TIOBBILICHUS] YPOBHS SKOJIOTHUECKON
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

pUMEHEHHE NPUOOPETEHHBIX 3HAHUM M YMEHWH B MOBCETHEBHOW JKU3HU JIJISI OICHKH
MOCJEICTBUI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHWE U COOJI0IEHUE Mep TPODHUIaKTHKY 3a001eBaHU.

B cucreme cpennero obuiero odpazoBanusi «buonorus», usyyaemas Ha 6a30BOM YpOBHE,
SIBIIIETCSL 00SI3aTENBHBIM YYEOHBIM TIPEIMETOM, BXOISIIMM B COCTaB IMPEIMETHOW o0jacTu
«EcTecTBeHHO-HAYUYHBIE [TPEIMETHI.

Jliist u3yueHust Onosioruv Ha 6a30BOM YPOBHE CPEIIHETO O0IIEro o0pa3oBaHUsl OTBOIUTCS
68 yacoB: B 10 xiacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEPXAHUE YUYEBHOI'O ITPEAMETA

10 KUIACC

Tema 1. Bnosnorus kak Hayka.
Bbuonorus kak Hayka. CBsizb OMONOTHH C OOILIECTBEHHBIMH, TEXHHUECKUMH U JPYTUMH
€CTeCTBEHHBIMH Haykamu, (uiocodueit, 3THKOH, 3CTeTUKOM W mpaBoM. Ponb Ouonoruu B

(dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucTeMa OMOJIOrHYeCKUX HayK.

Metobl To3HaHMS KUBOM MPUPOAbI (HaOIr0IeHUE, SKCIIEPUMEHT, OITUCAHNE, U3MEPEHHE,
KJaccu(uKanus, MOICITMPOBAHNE, CTATHCTUIECKAsi 00pabOTKa JaHHBIX ).

JdemoHcTpaumnu:
[optpetsl: Y. Hapun, I'. Mennens, H. K. Konbos, JIxx. Yorcon u ®@. Kpuk.

TaOauIbl ¥ CXEMBI: «MeToapl MO3HAHUS JKHBOM MMpUpPOIAbID».

JlaGopaTopHble U NpaKTHYecKue padoThbl:

[Ipaktuueckast pabora Ne 1. «lcnonb3oBaHue pa3iMUHBIX METOAOB MpPU H3YUEHHH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHU3aIUsl.

XKusble cuctembl (OMocHCTEMBbI) Kak MpeaMeT u3ydeHus Ouonoruu. OTiIMYMe >KUBBIX
CUCTEM OT HEOPraHUYECKOW MPHUPO/IBI.

CpoiictBa OwocucTeM W UX pa3zHoOOpa3ue. YPOBHU OpraHU3AIMU OMOCHCTEM:
MOJIEKYJISIPHBIM,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  NONYJSIHUOHHO-BUIOBOM,
HKOCUCTEMHBIH (OMOTreo1eHOTHYECKU), ONOCEPHBII.

JdemoHcTpaumnu:

Tabmuuel u cxembl: «KOCHOBHbBIE TMPHU3HAKK JKU3HUY», «YPOBHH OpraHM3allld >KUBOM
PUPOJIBI».

ObopynoBanwue: moaens Mosekynbl JJTHK.

Tema 3. XuMn4ecknii COCTaB M CTPOEHHE KJIETKH.



XUuMHUYeCcKni COCTaB KJIETKU. XUMHUYECKHE SJIEMEHTEI: MAaKpO3JIEMEHTHI,
MHKpO3JIeMeHThI. Bosia 1 MUHEpaJIbHbIC BEIIIECTBA.

OyHKIMK BOJBI M MHHEPAJIbHBIX BEHISCTB B KieTke. [logaepkaHre OCMOTHYECKOI'O
OastaHca.

benxu. CoctaB u cTpoenue 0enkoB. AMHHOKHCIIOTHI — MOHOMEpHI OenkoB. Hesamenumbie
U 3aMCHHMbIC AMHHOKHCIIOTHI. AMHWHOKHCJIOTHBIH COCTaB. YPOBHH CTPYKTYPHI O€IKOBOM
MOJIKY bl (TIepBUYHAS, BTOPUYHAS, TPETHYHAS M YETBEPTHYHAS CTPYKTypa). XUMHUYECKUE
cBoMcTBa 0enKOB. buonornyeckue GpyHKIMU OCIIKOB.

®epMeHTHl — OuoNoruueckue kKaranuzatopbl. CTpoeHHe (epMeHTa: aKTUBHBIN LIEHTD,
cyOctpatHas crneuuduuHoctb. Kodepmentsl. Burtamunbpl. OTinuusi  QepMEHTOB  OT
HEOPraHWYECKHUX KaTalln3aTOPOB.

VYrneBoabl: MoOHOcaxapuibl (TJIOKO3a, pubo3a U J€30KcHpudo03a), Aucaxapuibl
(caxaposa, JlaKTO3a) W MOJHMcaxapuabl (KpaxMal, TJUKOTeH, LEJUTI0N03a). buomornueckue
(GYHKIIMY YTIIEBO/OB.

Jlumuapr:  Tpurmmuepuas, Gocomunuapl, crepounsl. [uapodmibHO-THIPOGDOOHBIE
cBoiicTBa. buonornueckue QpyHkuuu aunuaoB. CpaBHEHUE YIieBOJOB, OENKOB U JIMIIHUIOB Kak
VMCTOYHHMKOB DHEPTUU.

Hyxnennossie xucnorsl: JJTHK 1 PHK. Hykiieotuapl — MOHOMEpBI HyKIEMHOBBIX KUCIIOT.
Crpoenue u ¢yukuun JIHK. Crpoenne m ¢ynxuuum PHK. Buget PHK. AT®: ctpoenue u

byHKINN.

]_II/ITOJ'IOFI/ISI — HayKa O KIJICTKC. Knerounas TEOpHUsd — HNpUMEP B38.PIMO,Z[CI>’ICTBI/I$I H)Ieﬁ nu
q)aKTOB B HAYYHOM ITIO3HAHUH. MCTOJII)I HU3YUCHUA KIICTKH.

Krnerka kak nenoctHas xuBas cuctema. OOmIMe NpU3HaKy KJIETOK: 3aMKHYTasi Hapy»KHasi
memOpana, mosiekyinbl JIHK kak reneTnueckuil anmapat, cucteMa CUHTe3a Oernka.

Tunbl kieTok: sykapuoTudeckas U mpokapuotuyeckas. OcCOOEHHOCTH CTpPOEHUs
npokapuoTudyeckoit kinetku. Kinerounas crenka 6akrepuil. CTpoeHne 3yKapuOTHUECKOM KIETKH.
OcHOBHBIE OTINYHS PACTUTEIBHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAS CTEHKA, MIMKOKAJIMKC, UX (PYHKIIHMH.
[Tnazmatnueckass memOpana, e€ cBoiictBa W (QyHKuuu. lluToruiasma u e€ OpraHoujbL.
OnnomemOpannbie opranon bl kietku: DI1C, anmapar ['omasmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHoOMAbl KIETKW: MWTOXOHJPHUH, IUIACTUIBL. IIpoucXoxkaeHME MHUTOXOHAPUN U IUIACTHL.
Bunaer mnactun. HememOpaHHble OpraHOUAbl KJIETKU: pUOOCOMBI, KJIE€TOUHBIM LIEHTP, LIEHTPUOIIH,
PECHUYKH, KI'yTUKU. DyHKIIMY OPTraHOUIO0B KIETKH. BriatoueHusl.

Snpo — peryasTopHbIii HeHTp KieTku. CTpoeHue spa: sjepHas o00J04Ka, Kapuora3ma,
XPOMAaTHH, SPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeHIECTB B KIIETKE.

JdeMoHcTpanum:



[Moptpetsl: A. JleBenryk, P.IT'yk, T.IIBann, M. llneiinen, P.Bupxos, [Ix. Yotcon,
®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

J[luarpammsbl: «PacripeneneHue XUMHUYECKHMX  DJIEMEHTOB B HEXHBOM  IPUPOAE,
«PacrnpeniesieHe XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuuer u cxemsl: «Ileproguueckas TabinIa XUMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJbI», «bruocunTes Genka», «CtpoeHue Mosekyisl Oenka», «CtpoeHue pepmeHTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexynsl AT®», «CTpoeHne 3ykapuoTHUECKON
KIeTkn», «CTpoeHHe XHUBOTHOM KiIEeTKM», «CTpOeHHME pPACTUTEIbHOM KiIeTkn», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y TIIEBOJbDY, «JIUumuasn.

OO6opyioBaHue: CBETOBOM MHKPOCKOIM, OOOPYAOBaHHE Ui IMPOBEACHUS HAOIIOACHUH,
U3MEPEHU, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIIBHBIX, KUBOTHBIX U OaKTEPHAILHBIX
KIIETOK.

JlabGopaTropHble U NpaKTHYecKue padoThbl:

Jlaboparopuas pabora Ne 1. «M3yueHue KaTanUTUYECKON aKTUBHOCTH (PEpMEHTOB (Ha
IIpUMepe aMHJIa3bl WK KaTanas3bl)».

JlaboparopHast pabora Ne 2. «lM3ydeHue CTpOEHHUs KIETOK PACTCHHH, JXUBOTHBIX H
6aKT€pI/If/'I oA MUKPOCKOIIOM Ha I'OTOBBIX MUKpOIIp€rapaTax u UuX OIMMUCAHUCH.

Tema 4. ' KuzneaeareJbLHOCTh KJIETKH.

OOmeHn BemiecTB, WM MeTa0OIM3M. AcCUMWIIMS (TNIACTUYECKH OOMEH) U
TUCCUMUIIALINSA (PHEpreTuuecKuit 00OMeH) — IBe CTOPOHBI €IMHOTO Tpolecca Metabonusma. Ponb
3aKOHOB COXPAHCHHSI BEIIECTB ¥ SHEPTUY B TOHUMAHUH METabO0IM3Ma.

Tunel oOMeHa BemiecTB: aBTOTpodHBIN U reTtepoTpodHsbiii. Ponb pepmeHToB B 0OMeHe
BEILECTB U MIPEBPAILICHUH SHEPTUU B KIIETKE.

@®orocunte3. CmetoBas u TemHOBas (a3pl (orocunreza. Peakumu ¢doTocuHTE3A.
D¢ dexTuBHOCTL (hoTOCHHTE3a. 3HaUeHUE (POTOCHHTE3a JIJIs KU3HU Ha 3emuie. Briusaue ycnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIMIEHUS €r0 MPOAYKTUBHOCTH Y KYIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UPYIOIIHe OakTepuu. 3HAUCHHWE XEMOCHHTE3a IS JKU3HHM Ha
3emite.

OHepreTnyeckuii oOMeH B  KieTke. PaciieruieHue  BEIIECTB, BBIJACICHHE U
aKKyMYJINPOBaHHME SHEPTUU B KJIETKE. DTallbl S3HepreTndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe oxkuciaeHue, WIM  KIETOYHOE JbIxaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHA.

Peakiun wmatpuunoro cuHTe3a. [enermyeckas wunHdopmanus u JHK. Peamuzamms
reHeTH4YecKol mHpopmManuu B KJIEeTKe. | eHeTHUeCKuil KOJ M €ro CBOMCTBA. TpaHCKpUIILIUS —
matpuunblii cuaTte3 PHK. Tpancnsamus — 6unocunres 6enka. Dtanbl Tpancasiuud. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OCIKa.



Hexnerounsie ¢opmbl ku3Hum — BHUpyChl. Mcropusi oTkpeitusi BupycoB (/1.
. iBanoBckuit). OcoOCHHOCTH CTPOCHMSI W JKM3HEHHOTO IMKJIa BHUPYCOB. bakrtepuodarm.
Bonesnu pacteHuil, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMEBIC BHUpycamu. Bupyc nuMMyHOoaeduUIIMTa
yenoBeka (BUY) — Bo3oymutens CIIMJla. OOpaTHas TpaHCKpHIMIMS, peBepTa3a M MHTErpasa.
[TpodunakTrka pacnpocTpaHEHUS] BUPYCHBIX 3a00ICBAHHIA.

JdeMoHcTpanum:

Hoptpetsr: H. K. Konsnos, J. U. UBanosckuit, K. A. Tumupsizes.

Tabmuubl 1 cxembl: «Tunel  nutanus», «Metabomusm»,  «MUTOXOHIPUSY,
«QHepreruueckuii oomen», «Ximopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHKIMOHUpOBaHWE TeHay, «CuHTe3 Oenka», «l'eHetmyeckuii  Koma», «Bupych»,
«bakrepnodarn», «Crpoenne wu sku3HeHHBIH 1wmka Bupyca CIIMJla, OGaxrepuodaray,
«Pemmukanms JJHK».

Ob6opynoBanue: moaenu-anmivkanun «Y asoenune AHK u Tpanckpunuusy», «buocunres
oenka», «CTpoeHue KieTkn», Mojiens cTpykTypsl JJHK.

Tema 5. PasMHOKeHMe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii nuki, WiaM >KU3HEHHbIM LUK KieTku. MuHtepdaza u mwuros. Ilpoueccsl,
npoTekaromue B uHTepdasze. Permmukanus — peakunss marpuyHoro cuntesa JIHK. Crpoenue
XpoMOcOM. XPOMOCOMHBIN Ha0Op — KapHOTHUIl. JMIUIOMAHBIA M TaIJIOUJIHBIM XpPOMOCOMHbIE
HaOopel. XpoMaTuel. [luTtomornueckne OCHOBBI pa3MHOXKEHHMS M MHIMBUAYAJIBHOTO Pa3BUTHUS
OpPraHU3MOB.

Henenune xierkn — mMuto3. Cragum muto3a. [Iporeccel, mpoucxonsdiiue Ha pas3HbIX
CTaauAX MUTO3a. bronornuecknii CMbICI MUTO3A.

[Tporpammupyemasi rudesb KJIETKU — aloITo3.

@opMbl  pa3MHOKEHHMsS OpraHu3MOB: Oecrojoe M 1osoBoe. Buasl  Gecnonoro
pPasMHOXKEHUs: JeJICHHE HAaJBOE, MOYKOBAHUE OIHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHue,
BEreTaTHBHOE pa3MHOKeHUe. VCKycCTBEHHOE KIIOHHMPOBAaHHE OPraHU3MOB, €0 3HAUEHHE JUIS
CEJIEKIINH.

ITonoBoe Pa3MHOKCHHUE, €0 OTIINYUA OT Oecmooro.

Meiio3. Craguu meitosza. [lporeccsl, npoucxondiume Ha ctagusx Menosa. IloBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbica ¥ 3HaueHUE MeH03a.

I'amerorenes — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JIOBEIE Kene3bl:
CEMEHHHUKU U sSMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaTo3ouj,
SWUIIEKIIETKa) — crepMaToreHe3 U oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHICKICTOK U
criepmaro3ouoB. OmnogorBopenue. [laprenorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otanbl AMOPHOHATLHOTO PAa3BUTHS Y TIO3BOHOYHBIX JKUBOTHBIX: JAPOOJICHUE, TacTPYIISIIHS,



opranorenes. [loctamOpuonanbHOe pa3BuTHE. THUITBI TOCTIMOPUOHAIBLHOTO Pa3BUTHS: IPIMOE,
HenpsiMoe (JIMYuHO4YHOE). BinsHue cpelnbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poctu pPa3sBUTHC paCTeHHﬁ. OnroreHes LOBCTKOBOI'O paCTCHUA: CTPOCHNEC CCMCHU, CTA/IlUN
pa3sBUTHA.

JdemoHcTpaumuu:

Tabauiet u cxembl: «DOpMbI pa3MHOKEHHUS OPTaHU3MOBY, «J[BOWHOE OIJIOIOTBOPEHHE Y
IBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXEHUE pacTeHHil», «JleneHue KIEeTKH
Oakrepuit»y, «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHue XpoMOocoMbl», «KIeTOUHBIA LUK,
«Permmukanus JJHK», «Murtosy», «Meiosy, «lIpsimoe u Henpsimoe pa3BUTHE», «l'ameToreHes y
MJICKOMUTAIONINX U YeJIoBeKa», «OCHOBHBIC CTAJIUN OHTOTCHE3aY.

OO6opyoBaHKe: MUKPOCKON, MHKporpenaparsl «CHnepMaTo30uabl MIIEKOIUTAIOLIET 0,
«litnexnerka Miekonurawoero», «KapnoknHe3 B KiIeTKax KOpellKa JyKa», MarHUTHas
Moienb-anmaukanus «/lenenne knetkny», monens JJHK, Monens metadasHoil XpoMOCOMBI.

JlaGopaTopHble M IPaKTHYeCKUE PadoThI:

Jlaboparophast padota Ne 3. «HabmoieHne MUTO3a B KJIIETKaX KOHYHMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOIIpENaparaxy.

JlabopatopHas pabdota Ne 4. «M3yueHue CTpOeHUs TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenaparax.

Tema 6. HaciaencTBeHHOCTh U H3MEHUYHBOCTh OpraHnusmMosB.

IIpeamer u 3amaun reHetuku. Hceropust pasButuss TeHETHKU. Ponb murToioruu u
HMOPHOJIOTHN B CTAHOBJICHUU F€HETHKHU. BKi1ag poccuiickuX U 3apyOeKHbIX YUEHBIX B pa3BUTHE
TreHeTUKU. MeToabl TeHEeTHUKH (THOpUIO0IOrMYecKUid, LUTOTeHETHYECKUH, MOJEKYISpHO-
reHeTnyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnyeckass CMUMBOJIMKA, UCTIONb3yeMas B
CXeMax CKpeIlUBaHUM.

3aKOHOMEPHOCTH  HACNEJOBaHUs  MPU3HAKOB,  ycTaHOBIeHHble ['. Mennenem.
MonorubpuaHoe CKpemuBaHue. 3aKoH eIMHO00pa3usi THOPUAOB MIEPBOTO MoKoJieHus. [IpaBuio
JTOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. [mnore3a uucrtorel ramer. [lomHoe u
HEMNOJIHOE JOMUHHUPOBAHHUE.

JlurubpugHoe CcKpemMBaHHE. 3aKOH HE3aBUCUMOTO  HACJeIOBaHUS  MPU3HAKOB.
[{uToreHeTnueckne OCHOBBI TUTMOPHAHOTO CKpEIIMBAHMS. AHATU3UPYIOILEe CKpEIIWBaHUE.

Hcnons3oBaHue AHAIITU3UPYIOLICTO CKPCIIMBAHUWSA UL OIIPECACIICHUS TCHOTHUIIA ocoou.

CueruieHHoe HacnenoBaHue mpu3HakoB. Pabora T.Moprana mno CcHeNJICHHOMY
HaCJIEJOBaHMIO reHoB. Hapymenue cuenieHys reHoB B pe3ysIbTaTe KPOCCHHIOBEpA.

XpOMOCOMHasi TEOpHS HACIEACTBEHHOCTH. | eHeTuuecKkue KapThl.



I'eneruka mona. XpoMOCOMHOE OMNpEEEHHUE MoJia. AYyTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorameTHble U TeTeporamMeTHble OpraHu3Mbl. HacnegoBaHue MPHU3HAKOB, CLEIJICHHBIX C
IOJIOM.

N3menunBoCcTh. BuAbl M3MEHUMBOCTH: HEHACIEACTBEHHAs W HAcleICTBeHHas. Poib
cpedabl B HEHACJEICTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTHKa  MOIU(PUKAIIMOHHON
W3MEHYMBOCTH. BapuanMOHHBIA psii U BapuanMOHHAas KpuBas. HopMma peakumu Ipu3Haxa.
KonuuecTBeHHbIE M KayeCTBEHHbIE IIPU3HAKM M UX Hopma peakuuu. (CBolicTBa
MO (UKAITTOHHON H3MEHYMBOCTH.

HacnencrBennas, Uiy TeHOTUIIMYECKAs, U3MEHINBOCTh. KOMOMHATHBHAS U3MEHUYNBOCTD.
Meiio3 W T1OJOBOWM TPOIECC — OCHOBA KOMOWHATHBHOW W3MEHUYMBOCTH. MyTanmoHHas
U3MEHUYUBOCTh. Kiaccuukamusi mMyranuii: TeHHbIE, XpPOMOCOMHBIC, Te¢HOMHBIe. YacTora u
NPUYMHBI MyTaluil. MyTtarennsie GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHOM
nm3menunBocty H. 1. BaBuiona.

BHG?I[[GpHaSI HaCJICACTBECHHOCTh U U3MCHYHNBOCTD.

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T'€HETUKH YeEJIOBEKa:
TE€HEATOTUYECKUN, OJIM3HEIOBbIM, UUTOTCHETHYECKUN, OMOXMMUYECKUNU, MOJICKYISPHO-
reHetudyeckuid. COBpEeMEHHOE OIpeAeNIeHUEe TEeHOTUIIA: IOJHOINCHOMHOE CEKBEHHPOBAHMUE,
TEHOTHIUpPOBaHKUE, B TOM uyucie ¢ nomoinbto [1[P-ananmmza. HacnencrBennsie 3aboseBaHus
YyeloBeKa: TeHHble OoNie3HH, OONE3HM C  HACIEACTBEHHON MPEeapacroyioKEHHOCTHIO,
XpoMocoMHBIe OoisiesHu. ComaTtudeckue H TreHepaTuBHbIe MyTaluu. CTBOJIOBBIE KIIETKH.
[TpunIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOMUIAKTUKYA U JICUEHUS T€HETHUYECKUX
Oone3Hell. MeauKO-TeHeTUUECKOe KOHCYJIbTUPOBAHME. 3HAUEHHWE MEIULIMHCKOM T€HETUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETHYECKIX 3a00/IeBaHUI YeIOBeKa.

JdemoncTpanum:

Ioptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBunos.

Tabnuiel u cxembl: «MOHOTHOPUAHOE CKPELMBAHUE U €r0 IIUTOr€HEeTUYEeCKass OCHOBAY,
«3aKkoH pacIIelJieHUss M €ro IMTOIeHETUYeCcKass OCHOBa», «3aKOH YHCTOThI TrameT»,
«lurnbpunHoe ckpeumBanue», «LluTorornueckue OCHOBBI JUTHOPHUIHOTIO CKpEIIMBAHUS,
«Meito3», «B3auMoaeicTBre auIeNbHBIX TEHOBY, «[ eHeTnyeckne KapThl paCTEHUM, KUBOTHBIX
U 4eloBeKa», «l'eHeTuka mosjay, «3aKOHOMEPHOCTH HACJIEI0BaHUS, CLEIUIEHHOTO C IIOJOMY,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Buuael wusmenunBoctu», «MoaudukannonHas
U3MEHYNBOCTbY», «HacnenoBanue pesyc-pakropa», «l'eHeTHka rpynn KpoBu», «MyTalmoHHas
U3MEHYUBOCTbHY.

OO6opynoBanue: Mmojenu-ammvkanun  «MoHoruOpuaHoe ckpemuBanuey, «HemnonHnoe
JOMUHHUpOBaHUEe», «JlurnOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKON U
MUKponpenapat «Jpo3oduna» (Hopma, MyTauuu (GopMbl KPbUIBEB U OKPACKU Tena), repoapuit
«I"opox moceBHOW».

JlaGopaTopHble H MpakTH4YecKHe padoThbi:

JlabopaTtopHas padota Ne 5. «3yueHnue pe3yabTaToB MOHOTUOPUIHOTO U JUTHOPHTHOTO
CKpEeILIMBaHUA y Ap030(HIIbl Ha TOTOBBIX MHKpOIpenapaTax.



JlabopaTtopHas padota Ne 6. «M3yyenne MoaupuKaMOHHONW U3MEHYMBOCTH, TIOCTPOCHHUE
BapUAIMOHHOTO PsIJIa ¥ BAPHAIIMOHHOW KPUBOW.

JlaGopaTopHnas pabora Ne7. «AHanmm3 wmytanmuidi y Apo3ouiIbl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTuyeckas padora Ne 2. «CocTaBieHHE U aHATM3 POIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenexuusi Kak Hayka M Ipolecc. 3apoKIeHUE CEJeKLUUU U JIoMecTUkanus. Yuenue H.
W. BaBuioBa 0 LIEHTpax MPOUCXOXACHHS W MHOrooOpaszus KyJIbTYPHBIX pacTeHuil. L[eHTpbI
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITaMM.

CoBpeMeHHbIE METOJIbI CENeKIIMA. MacCOBbI M WHIMBUIYAIbHBIA OTOOPHI B CEICKIIUU
pactenuii U KUBOTHBIX. O1ieHKa dKcTephepa. biM3kopoIcTBEHHOE CKpeluBaHUe — WHOPHIMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBIX JMHUK. ['erepo3uc, wnm ruOpuaHas Ccuia.
HeponctBenHoe ckpemmBanne — ayrOpuauHr. OtmanéHHas TuOpuau3anus W e YCHeXH.
HckyccTBeHHBI MyTareHe3 M IMOJTY4YeHHE MONUILTONI0B. JIOCTHMKEHHs CEeNeKIUU PACTCHHIA,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kak oTpacib NPOM3BOACTBA. ['€HHas HMH)KeHepHs. OTanbl CO3/aHUA
pexomOuHanTHOM JIHK u Tpancrenneix opranusmon. Knerounas unxeHepus. Kierounsle
KyJIbTYpbl. MUKpPOKJIOHAJIbHOE pa3MHOXeHUE pacTeHni. KiloHMpoBaHHE BBICOKONIPOIYKTUBHBIX
CEJIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M ITHYeckue mnpodiembl. MO —
FeHETUYECKU MOIU(ULIPOBAHHBIE OPTaHU3MBI.

JleMOHCTpALIH:

Hoptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHoB.

Tabauiel 1 cxembl: kKapTa «LIeHTpBI MPOMCXOXKACHUS U MHOT000pa3us KYIbTYpPHBIX
pacteHui», «Ilopoapl mOMaNIHUX XHUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHUi», «OTnanéHHas
rubpuam3amusy, «Pabotel akamemuka M. . UBanoBa», «llomummounus», «OOBEKTHI
ouotexHonoruny, «Kierounsie KynbTyphl UM KJIOHHpOBaHUE», «KoHCTpyHpoBaHWE M TIEPEHOC
TE€HOB, XPOMOCOMY.

OO6opyaoBaHKe: MYJISDKU TIJIOJIOB U KOPHEIJION0B JAUKUX (POPM U KYIbTYpHBIX COPTOB
pacteHui, repoapuii «CebCKOX03sIICTBEHHBIE PACTCHUSI.

JlabopaTropHble U NpaKkTUYecKue padoThbi:

Okckypeust «OCHOBHBIE METOJBI M JOCTHKEHMS CEJNEKIIMU PACTeHWH W KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03sICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».



11 KUIIACC

Tema 1. DBoJIIOLIMOHHAS ONOJIOTHS.

HpeI[HOCBIJ'IKI/I BO3HUKHOBCHUA 3BOJ'II-OI.[PIOHHOI>1 TCOpHH. :‘)BOJ'IIOHI/IOHHaH TEOpHA U eé
MecTO B OmoJioruu. Biusnue BBOHIOHHOHHOﬁ TCOpPHHU HA PA3BUTHUEC OMOJIOTHHU U APYIrux HayK.

CunerenbcTBa HBoOLMU. [laneoHTONOrHUECKHE: MOCIEA0BATEIbHOCTh TOSBICHUS
BUJIOB B MMAJICOHTOJIOTMUYECKOM JIETOINHNCH, TIepexoqHbie (hopMbl. broreorpaduueckue: cXxoacTBo
U paznuune GayH u Grop MaTEPUKOB U OCTPOBOB.

DOMOpHUOIOTHYECKHEe: CXOACTBA M pa3inuvs dMOPHOHOB Pa3HBIX BUAOB MO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHbBIE, PYAUMEHTapHbIC OpraHbI,
aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHH3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OIMUECKUX ITYTEH Y BCEX OPraHN3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpennocbulku BO3HHMKHOBEHHUS JapBHUHHU3MA.
JIBIkyme Cuibl  9BOJIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pasMHOXKEHHE MPU
OTrPaHUYEHHOCTH PECYpCcoB, HeompeenéHHas HW3MEHYMBOCTb, OOprOa 3a CyllecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckast Teopus sBosonnu (CTO) 1 €€ OCHOBHBIE MOJIOKEHUS.

Muxkposontornus. [Tonmynsius Kak eTuHUIA BUIa U 3BOJIOLUY.

JBuxymue cuibl ((pakTopbl) BOJIOLMUA BUIOB B Npupoae. MyTallMoOHHBIA IpoLecc U
KOMOMHATHBHAsT W3MEHYUBOCTh. [lomynsiivoHHBIE BOJMHBI U Apedd reHoB. M3onmauusa u

MUTIpanus.

EctectBennblii 0TOOp — HampaBisitomuii ¢GakTop SBOMONUH. DOpPMBI €CTECTBEHHOTO
otbopa.

[IpucnocoOneHHOCT, ~ OpPraHM3MOB  Kak  pe3yiapTaT  3Bojouud.  [Ipumepst
npucnocoOIeHnuit y opranu3MoB. ApoMop(o3bl U UAHOAIANTALINH.

Bun u BupgooOpasoBanue. Kputepuu Buga. OcHOBHbIE (DOpMBI BHI000pa30BaHUS:
reorpauueckoe, IKOJIOrHUECKOE.

MaxposBomorusi. @opMbl SBONIONUH: (PUIIeTHYECKas, TUBEPreHTHAs, KOHBEPIeHTHas,
napasuienpHasi. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxaeHne  OT  HECHEIUATM3UPOBAHHBIX  TpeakoB.  [Iporpeccupyromias
crieruanu3anus. AJanTuBHAS paJHalIUs.

JdeMoHcTpanum:

[Moptpertst: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. Kopanesckuii, K. M. bap,
3. I'ekkensb, @. Mronnep, A. H. Ceseprios.



Tabmumbl  u  cxembl: «Pa3BuTHE OpPraHUYECKOTO MHUpa Ha 3emiey, «3apoJIbIim
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «DPopMbl OOprOBI 3a CYIIECTBOBaHHEY,
«EcrecTBennbii  0TOOp», «MHOrooOpa3ue copToB pacteHuii», «MHOroodpasue mopoj
JKUBOTHBIX», «Ilomymnsium», «MyTanuoHHas U3MEHUYHMBOCTBY, «ApoMopdo3bI»,
«Mnunoanantanun», «OO0mas aereHepanus», «JlBwxkymue cuisl 3Bomonun», «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsuna», «boprba 3a cymiectBoBanue», «lIpucrnoco0neHHOCTh
opranu3mMoBy, «I eorpaduueckoe BumooOpa3zoBaHuey, « IKOIOTHICCKOE BUI000PA30BAHUEY.

OO6opynoBanue: KOJJIEKIMS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKpPACKH, HAbOp II0/I0B
U cemsH, Kosiekuus «lIpumepsl 3alUTHBIX MPHUCIIOCOOJCHUH Yy KMBOTHBIX», MOJEIb
«OCHOBHbBIC HAaNpaBJICHUS HBOJIOLUNY», 00BEMHAs Moaenb «CTpoeHHe TOJOBHOTO MO3ra
IIO3BOHOYHBIX».

buoreorpaduueckas kapra mupa, KoieKius «DopMBl COXPaHHOCTH HMCKOIAEMbIX
KUBOTHBIX W pacTeHUi», Mojenpb ammukanus «llepekpéct XxpoMocom», BIaKHBIE MpenapaTsl
«Pa3zBute Hacekomoro», «Pa3BuTHe JATYIIKH», MHKporpenapaT «/lpo3oduna» (Hopma,
MyTalu# (HOPMBI KPBIIIHEB U OKPACKHU TETA).

JlaGopaTopHble U PaKTHYEeCKHE PadOThI:
Jlaboparopnas padota Ne 1. «CpaBHeHuHE BUAOB 110 MOPPOIOTUIECKOMY KPUTEPHUIO».

JlaGoparopHass pabora Ne2. «OmucaHue NPUCIIOCOOJICHHOCTH OpraHusmMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe )KM3HU Ha 3emJie.

JloHay4HbI€ MPECTABIEHUS O 3apOKICHUN KU3HU. HaydHble rHmoTe3bl BO3BHUKHOBEHUS
JKU3HM Ha 3emuie: aOMoreHe3 W MaHCIepMHs. XUMHUYecKas SBOMIONUS. AOHMOTEHHBI CHHTE3
OpPraHWYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OIKCIEPUMEHTAIbHOE  MOATBEPKICHUE
XUMHUYECKON sBoMIOIMKM. HauanpHble sTanel 6uonorunueckoit spomoonuu. ['unoresa PHK-mupa.
®dopmupoBaHre MEMOpPAHHBIX CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKU. [lepBbie KIETKH U UX
aBOJOIMA. POPMUPOBAHUE OCHOBHBIX TPYIIl KUBBIX OPTAHU3MOB.

PasButue xu3Hum Ha 3emsie 1o 3pam U nepuogam. Karapxeil. Apxelickas u
npoTtepo3oiickas dpbl. llameo3oiickas spa u e€ mepHoabl: KEeMOpPHUICKHHA, OpIOBUKCKUH,
CUJIypUICKHUH, IEBOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3so30lickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKU, MEJIOBOM.

Kaiino3zoiickast 3pa 1 €€ nepro/ibl: MajJIeOreHOBbIMA, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KJIMMara M reoJorudeckux mpoueccoB. OCHOBHBIE 3Tallbl HBOJIOLUN
PaCTUTENHHOTO M JKMBOTHOTO MHupa. ApoMopdo3bl Yy pacTeHHil W >KUBOTHBIX. [losBiieHwme,

pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4YeCKOro Mupa Kak OTpakeHue 3BOToIUU. OCHOBHBIE CUCTEMATHUUYECKUE
TPyMNIbl OPTaHU3MOB.



DOBOJIIOLMS  YeJoBeKa. AHTpPOMNOJIOrMs Kak Hayka. Pa3BuThe mnpenctaBieHU o
MIPOUCXOXKICHUN YesloBeKa. MeTo bl u3yueHus: anTpornoreneza. CxoAcTBa U pa3Iudusl YeaoBeka
1 KUBOTHBIX. CHCTEMATHUUECKOE MOJIOKEHUE YEIIOBEKA.

JBwxynmme cwibl (pakTopsl) aHTpomoreneza. HacnencTBeHHass HM3MEHYHBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpyAa, MbILIUICHUE,
peub.

OcCHOBHBIE CTaJANM U BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, YeNOoBEK YMEIbIi,
UYenoexk npsmoxonamuii, YenoBek Heanaepraiabckui, YenoBek pasymubiid. Haxonku
MCKOTIAeMbIX OCTATKOB, BPEMsI CYIIECTBOBaHUS, 00JACTh paclpOCTpaHEHUS, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUS.

Yenoseueckne pacbl. OCHOBHBIE OOJIBIIIUE pachl: eBpoINeouHas (eBpa3uiickas), Herpo-
aBcTpajoujHas  (9KBaTOpUAlbHAsA), MOHTOJOUJHAS  (a3uaTrcko-aMepukaHckas). YepTsl
IPUCIIOCOOJIEHHOCTH NPEACTaBUTENEH YEJNOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpamum:
Hoptpetsr: @. Pean, JI. ITactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabauiel u cxeMbl: «Bo3HukHOBeHHE COTHEUHON cUCTeMbI», «Pa3BUTHE OPraHMYECcKOro
mupa», «PacturenpHas kieTka», <«OKuBoTHas kieTka», «lIpokapuoTnueckas KieTkay,
«CoBpeMeHHas cHCTeMa OpPraHU4YecKOro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeNoBeKa M YelIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAaXOJI0K
MPEJKOB COBPEMEHHOIO0 4YeloBeKay», «JlpeBHeimme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HUeloBeuecKne pach».

Ob6opynoBanue: mysoku — «[IpoucxoxxaeHue denoBeka» (OIOCTBI  aBCTpasIONUTEKA,
MUTEKaHTPOIa, HEaHAEepTalblla, KPOMAHbOHIIA), CJIECNKU WIM U300paKeHHUs] KaMEHHBIX OpyIui
NEpBOOBITHOTO YeNoBeKa (KaMHH-4YOIIephl, pyOuia, ckpebiia), TeoXpoHOoJIoruyeckas Tadbiauna,
KoJuteK1us «®opMbl COXPaHHOCTH UCKOMAEMBbIX KUBOTHBIX M PACTEHUID.

JlaGopaTopHble U IPaKTHYeCKUEe PadoThI:

[Tpaktrueckas padbora Ne 1. «/3ydeHne nCKomaeMpIX OCTAaTKOB PACTEHU U KUBOTHBIX B
KOJUIEKIIUSAX».

DKCKypcust «IBOJIOLNS OPraHUYECKOro MUpa Ha 3emie» (B eCTeCTBEHHO-HAYUYHbIN WK
KpaeBeAUECKU My3eil).

Tema 3. Opranusmbl 4 OKpY KaloLIas cpeaa.

DKoJIOTHsT Kak Hayka. 3ajadd W pas[elibl dKOJOTHH. METOoJbl 3KOJOTHUYECKUX
UCCIIEIOBAaHMA. DKOJIOTHIECKOE MUPOBO33PEHHIE COBPEMEHHOTO YeJIOBEKA.

Cpenpl  oOuTaHHMsI ~ OpPraHU3MOB:  BOJAHAs,  HA3eMHO-BO3AYIIHAs,  ITOYBEHHAas,
BHYTpHOpPraHU3MEHHasl.



Oxonornueckue (axropel. Knaccudukanus sxomorudeckux (paxTopoB: aOMOTHUYECKHE,
OMOTHYECKUE U aHTPOIIOTEHHBIC. [[eiCTBUE IKOJIOTUIECKUX (aKTOPOB HA OPTaHU3MBI.

Abunotnueckue  (akTopel:  CBET, TeMIeparypa, BIAKHOCTb. DOTONEPUOIU3M.
[TpucnocoOneHus OpraHu3MoB K IEHCTBUIO aOMOTUYECKHX (paKTOPOB. broiornyeckne puTMel.

buotnueckne Qakropel. Bumbl OHOTHYECKMX  B3aUMOJCUCTBUN:  KOHKYPCHIIHS,
XHUIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTUPAaHCTBO, HAXJEOHUYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HauYeHHEe OHMOTUYECKUX
B3aUMOJICHCTBUH AJIs CYIIECTBOBAHUS OPraHU3MOB B IPUPOHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKHU nonyasiuud. OCHOBHBIE I10Ka3aTesd IOIMYJISALUU:
YHCJIEHHOCTh, IUIOTHOCTb, POKAAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpauus. JluHamuka
YUCJIEHHOCTH MOMYJISIIUY U €€ PeryJsisiusl.

JdemoHcTpaumnu:

Hoptpetst: A. 'ymbonsar, K. @. Pynse, O. ['ekkens.

Tabnuiel u cxemsl: kapta «lIpuponnbie 30Hb1 3eMun», «Cpelibl OOUTaHUS OPraHU3MOBY,

«®Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH MOMYJISLUU
uHy30pun-Tyhenbkn», «Ilumessie nemnm».

JlaGopaTropHble U NpaKTHYecKue padoThbl:

JlaboparopHast pabota Ne 3. «Mopdonorndeckue OCOOCHHOCTH PACTEHHH W3 pPa3HbBIX
MECT OOUTAHUS).

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

ITpakTruueckas padora Ne 2. «[loxcy€r IIIOTHOCTH NOMYJISALMNA Pa3HbIX BUIOB PACTEHUN».

Tema 4. Coo01miecTBa U IK0JIOTrHYeCKHEe CUCTEMBI.

CoobmiectBo  opraHuzmMoB —  Ouoneno3. CTpykTypel — OHOLIEHO3a:  BHJOBa,
MIPOCTPAHCTBEHHAs, Tpopuueckas (numienasi). Bunbi-nomunantel. CBs3u B OHOLIEHO3E.

Dkojorudeckre cuctembl (dkocuctembl). IloHaTne 00 skocucTteMe U OUOTreOlEHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbI AKOCHUCTEMbI: MPOAYLEHTHl, KOHCYMEHTBI, PpPEIYLCHTHI.
KpyroBopot BemiecTB M NOTOK 3HEPrHUM B dKocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeNd 3KOCHCTEMBI: OHoMacca,
OPOAYKIHMS. OKOJOTHYECKHE MUpaMUAbL: TMPOAYKIMHU, YUCIEHHOCTH, Ouomaccel. CBoMcTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[IpupoaHble SKOCHUCTEMBI. DKOCHUCTEMBI 03€p M peK. ODKOCHUCTEMa XBOWHOIO WIH
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOTIOT€HHBIE IKOCUCTEMBI. ATPO3KOCHCTEMBI. YpOoskocucTeMbl. buomornueckoe u
XO03sICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.



buopasznoobOpasue kak pakTop ycToWunBOCTH dKOCUCTeM. CoXpaHeHHE OMOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o omochepe. I'panuiipl, coctaB u cTpykTypa Omochepsl.
XKusoe BemectBo u ero Qgynkuuu. OcoOeHHOCTH OHOC(Epbl Kak TiI00allbHOW SKOCHCTEMBI.
JlnHaMuveckoe paBHOBeCHE U oOpaTHas CBsi3b B Onochepe.

KpyroBopoTbl BemecTB U OHOr€OXMMUYECKHE IMKIBI JJIEMEHTOB (yriiepona, a3oTa).
3oHanbHOCTH OuOChepbl. OCHOBHBIC OMOMBI CYIITH.

UYenoedectBO B Owochepe 3emud. AHTpONOreHHbIE U3MEHEHHss B Ouocdepe.
['moGanbHbIE 9KOJIOTHUECKUE TPOOIIEMBI.

CocymiecTBoBaHHE TPUPOILI M dYenoBedecTBa. CoxpaHeHHWe OHMOpa3HOOOpa3usi Kak
OCHOBa ycroiunBocTH Ouocdepbl. OcCHOBa pPALMOHAIBHOTO YIPAaBICHUS MPUPOAHBIMU
pecypcamu B UX MCIOIb30BaHue. Jl0CTHKCHHSI OMOJIOTUN U OXpaHa TIPUPOIBL.

JdemoHcTpaumnu:
Hoptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuue! u cxemsl: «llumessle nenny», «buorenos3: cocras u cTpykrypa», «lIpupoansie
coobmectBa», «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u uyenosek»,
«DKOocuCTeMa IIUPOKOJUCTBEHHOr0 Jiecay, «IDKOCHCTEMa XBOHHOro jeca», «buoreHos
BOZOEMa», «ArpoueHo3», «lIpuMepHbIE aHTPONOIEHHbIE BO3JACHCTBHS Ha IPUPOLY»,
«BaxkHelne MCTOYHMKHM 3arps3HEHMsI BO3JlyXa M TPYHTOBBIX Boa», «llouBa — BaxHeimas
cocrassitoas onocheps», «DakTopsl nerpaganuu nousy, «I[lapHukoBsiil 3ppexT», «DakTopsl
PalMOaKTUBHOTO 3arps3HeHus: ouocdeprl», «O0mmas cTpykTypa ouocheps», «Pacnpocrpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpan Ouochepr», «KpyroBopor yriepoma B Guochepey,
«KpyroBopot a3ora B Ipupoze».

OO6opyioBaHME: MOJIEIb-aNTIITUKALHS «Tunuuneie OHMOIICHO3bI, repoapuii
«PactutenpHbie  cooOmiecTBay, Koulekuuu — «buornieHos», «BpeauTenu — BakHEHIIHMX
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMM pacTeHUl U  KUBOTHBIX,
MIPUHAJIeKAIME K pa3HbIM 3KOJIOTMYECKUM IpyniiaM ogHoro Buaa, KpacHas kaura Poccuiickoin
Deneparun, N300pakeHs] OXpaHIEMbIX BHI0OB PaCTEHUI U KUBOTHBIX.




I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YVYEBHOI'O ITPE/IMETA

Cormacuo ®I'OC COO, ycraHaBauBalOTCS TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00yJaIUMUCS TIPOTpaMM CPeHEro 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
PEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOCHMSA IpeameTra «bHOJIOTHs» BBIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHUCKON  Tpa)kJIaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH W CaMOOIIPEICIICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroUIMXcs PYKOBOJACTBOBATHCS B
CBOEH  JCATENBHOCTH  ILIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYLIUMH  CUCTEME
OMOJIOTUYECKOT0 00pa30BaHUs, HaJIMYMe SKOJOTMUYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HECHHBIC IIJIAHBI.

JImaHOCTHEIE pE3yiabTaTbl OCBOCHUA MPEAMETA «bnonorusy JOCTUT'alOTCA B €IHUHCTBEC
y‘Ie6HOI\/’I W BOCHHUTATEIHHOM JACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COIIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMM, IPUHITHIMHA B
00111eCTBE TpPaBWJIAMH W HOPMaMHU TOBEJIEHUS M CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS,
CaMOBOCIUTAHUSA M CaMOPA3BUTHSI, Pa3BUTHSI BHYTPEHHEH MO3UIMHM JUYHOCTH, MATPUOTHU3MA,
YBaXEHUSI K 3aKOHY M IIPABOMOPSIKY, YEIOBEKY TPyJa U CTapLIEMY ITOKOJEHHUIO, B3aMMHOIO
YBaOXEHHS, OEpEeKHOTO  OTHOIIEHHUS K  KyJAbTypHOMY  HACIEOUI0O U TPaAULIUAM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKarollen cpee.

JIM4HOCTHBIE PE3yNbTAThl OCBOEHUS yueOHOro npeaMera «buonorus» 10KHbBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON II€HHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHMCKOTO  OOIECTBa,
paclIiMpeHe KU3HEHHOTO OIbITa U ONbITa AESITEIbHOCTH B IPOILECCE PeaTu3alliid OCHOBHBIX
HaIpPaBJIEHUI BOCIIUTATEIBHOMN 1E€ATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:KIaHCKOro BOCTIMTAHMS:

C(bOpMI/IpOBaHHOCTB Fpa)KIlaHCKOﬁ IIO3HUIINH o6yqa10merocsl KaKk aKTHBHOIO U
OTBETCTBCHHOI'O YJICHA pOCCHﬁCKOFO 06HI€CTB3;

OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IpaB M OOA3aHHOCTEH, YBa)K€HUE 3aKOHA M
IPaBOMOPSIKA;



TOTOBHOCTb K COBMECTHOM TBOPUECKOH ACSITEILHOCTHU MIPHU CO3/IaHUHU Y4EOHBIX MPOEKTOB,
pelIeHnr y4yeOHbIX U MTO3HABATENIbHBIX 33/1a4, BBITOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO IO3ULUIO0 110 OTHOIIEHUIO K SIBJICHUSIM
COBPEMEHHOM KHU3HHU U OOBACHSATH €€;

YyMEHUE VYYUTHIBATb B CBOUX JICUCTBUSAX HEOOXOJAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C pa3HBIMU YOCKIECHUSAMH, KYJIbTYPHBIMU IIEHHOCTSMU U COIMAIbHBIM
ITOJIOXKCHUEM,;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIIECCE COBMECTHOTO BBIMIOJHEHUS YYEOHBIX,
MO3HABATENIbHBIX W UCCJIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO

OIIIIOHCHTOB IIpH O6CY)KI[CHI/II/I CIIOPHBIX BOIIPOCOB OHOJIOrHYECKOI0 COACPIKAHUA,

T'OTOBHOCTB K FYMaHHTapHOﬁ n BOHOHTépCKOﬁ ACATCIIbHOCTH,

2) IaTPHOTHYECKOTO BOCTIUTAHUSI:
c(OPMHUPOBAHHOCTb POCCUICKON TPa’KAAHCKON MAEHTUYHOCTH, NATPUOTU3MA, YBAKCHUS
K CBOEMY HapoJy, 4YyBCTBAa OTBETCTBEHHOCTH nepex PoauHON, ropaocTu 3a CBOW Kpai, CBOIO

PO,I[I/IHy, CBOM SI3BIK U KYJIbTYpPY, HPOILIOC U HACTOAIICC MHOTOHALITMOHAJIBHOT'O HApOaa POCCI/II/I;

LIECHHOCTHOE OTHOLIEHWE K MPUPOJAHOMY HACICIAUI0 U IaMATHUKAM IIPUPOJBI,
JOCTHKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTh OILIEHHMBATh BKJIAJl POCCUHCKHUX YYEHBIX B CTAaHOBJIEHME U DPa3BUTHUE
O1oJI0ruM, TOHUMaHUs 3Ha4€HUs1 OMOJIOTUH B TIO3HAHUN 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U

COBPCMECHHOT'O O6H_ICCTB8.;

uneitHas  yOeXAEHHOCTh, TOTOBHOCTh K CIyXeHH0 u 3amuTe OredecTsa,
OTBETCTBEHHOCTb 3a €T0 CYIL0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS
OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCHIICKOTO HAPO/Ia;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO IMOBEICHNUS,

CIIOCOOHOCTH OLIEHUBATh CUTYALIUIO U MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTHPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJia B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;
OTBETCTBEHHOE OTHOUIEHHE K CBOMM DPOJUTENSM, CO3JaHUI0O CEMbH Ha OCHOBE

OCO3HAHHOT'O INMPUHATHUA HGHHOCTeﬁ CEMEWHOU >KHU3HU B COOTBETCTBUU C TpagulussMu HapoaOB
Poccuu;



4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

JCTETUYECKOE OTHOILEHHE K MUPY, BKIIIOYas ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

IMOHUMAaHUE SMOLMOHAIIBHOTO BO3JAEHCTBUS KUBOW IPUPOBI U €€ LIEHHOCTH;

T'OTOBHOCTb K CaMOBBIPAXXCHHUIO B pPa3HbBIX BHJaX HCKYCCTBA, CTPEMIICHUC IIPOSBJIIATH
KadyeCTBa TBOp‘IeCKOf/’I JIMYHOCTH,

5) pusuueckoro  BocnuTaHusl, (OPMHPOBAHHSI  KYJbTYpPbl  310POBbS M
IMOLUMOHAIBLHOTO GJIArONOJIyYusi:

IIOHMMaHME U peau3alys 3J0pOBOro 1 6e30nacHoro oopasa *Hu3HH (310pOBOE MUTAHUE,
coOII0IeHNEe TUTUEHUYECKUX IMPaBUJI U HOPM, COAJIaHCUPOBAHHBIM PEKUM 3aHATHM M OTIbIXA,
peryiasipHas (u3nueckass aKTUBHOCTh), OEpEeXKHOro, OTBETCTBEHHOIO U KOMIETEHTHOIO

OTHONICHHS K COOCTBEHHOMY (PM3MYECKOMY U TICUXHYECKOMY 3JI0POBBIO;

IMOHUMAaHWEC M[CHHOCTU IIPaBUJI HWHIAUBUAYAJIBHOIO HW KOJUICKTUBHOI'O 0e3011acHOTO
MOBCACHUS B CUTYyALIUAX, YTPOKAOIINX 3T0POBbBIO U JKU3HU J'IIOI[GI\/'I;

OCO3HAHME IOCIEACTBUI M HENPHUATHS BPEAHBIX MPUBBIUEK (YIMOTPEOICHHS aKOTroJs,
HapKOTHKOB, KypEHHS);

6) TPy10BOT0 BOCIIMTAHUS:

TFOTOBHOCTB K TPYAY, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPY10J100ue;

FOTOBHOCTh K  aKTUBHOM  JESATENBHOCTH  TEXHOJOTMYECKOM M COLMAaIbHOMN
HaIpaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, TJIAHUPOBATH M CAMOCTOSITEIILHO BBIMOJIHATH

TaKYyHO ACATCIIbHOCTD,

MHTEpeC K paznu4HbIM chepam npodeccuoHaNbHON NesSTENbHOCTH, YMEHUE COBEPIIATh
OCO3HaAHHBIN BBIOOP OymyIieit mpodeccuu u peaTu30BbhIBaTh COOCTBEHHBIEC )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh U CITIOCOOHOCTh K O0Opa30BaHHIO U caMOOOPA30BaHMIO HAa MPOTSHKEHUU BCel
KU3HU,

7) 3K0JIOrHYecKOro BOCIIMTAHMSA:



9KOJIOTMUYECKH 11eJIeco00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK HCTOYHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CYIIECTBOBAHUS;

MIOBBIIIEHUE YPOBHS HKOJOTHYECKOM KyJIbTYphl: MPUOOPETEHHE OIbITA NJIAaHUPOBAHUS
IIOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUM /Il OKPY’KaIOILLEN Cpe/Ibl;

OCO3HaHHE ITI00aJIBHOIO XapaKTepa 3KOJIOTHYECKUX MPOOIeM U ITyTeil UX perieHus;

CIIOCOOHOCTH MCIIOIb30BaTh MPHOOPETACMBbIC ITPU U3YYCHUU OMOJIOTHU 3HAHHS U YMEHHS
IpU pELICHUH Npo0JieM, CBSI3aHHBIX C PAalMOHAIBHBIM MPUPOJIOINOIB30BaHUEM (COOIIOACHUE
IpaBWI IMOBEJCHHUS B IPHPOJEC, HANPABICHHBIX HAa COXPAHCHHUE PABHOBECHS B YKOCHUCTEMAX,
OXpaHy BUJIOB, 9KOCUCTEM, OHOChEpHI);

AKTMUBHOE HEIpUATHE ACUCTBUM, NMPUHOCAIIUX BpEJ OKpPYXKaroLeHd NPUPOAHOU cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUsATHBIE SKOJIOTMYECKUE MOCIEACTBUS MPEeANPUHUMAEMbIX
JICMCTBUM U NPENOTBPALLATh UX;

HAJIMYHUEC Pa3sBUTOr0 SKOJIOTHMYCCKOI'O0 MbIINIJICHUA, JKOJIOTHYCCKOU KYJbTYpPbI, OIIbITA
ACATCIIbHOCTH 9KOJIOTMYECKOMN HAIlIpaBJICHHOCTHU, YMCHHA PYKOBOACTBOBATHCA HWMH B
H03HaBaTeJII)HOI71, KOMMyHHKaTHBHOﬁ n COIII/IaJII)HOI\/JI IMPAKTHUKE, TOTOBHOCTU K Y4YaCTHUIO B
HpaKTH‘ICCKOﬁ JACATCIIbHOCTH 9KOJIOTHYECKON HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOT'O MIO3HAHMSI:

C(l)OpMI/IpOBaHHOCTB MUPOBO33pCHUSA, COOTBECTCTBYHOIICTO COBPEMCHHOMY YPOBHIO
PasBUTUA HAYKU U 061H€CTBGHHOI>1 MMPaKTUKH, OCHOBAHHOTO Ha JUajlore KyJiabTyp,
CHOCO6CTBYIOIHCFO OCO3HAaHHIO CBOCTO MECTA B IMOJIMKYJIBTYPHOM MHPE;

COBCPUICHCTBOBAHUC SI3BIKOBOM n YUTATENbCKOMN KYJIbTYPbI KakKk cpeacrBa
B3aUMOJEUCTBUS MCKAY JIOAbMU U TTO3HAHUWA MHUPA,

MOHUMaHHe crenupUKd OMOJIOTHN KaK HayKd, OCO3HaHHs €€ poiiu B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEIIOCTHOTO MPEACTABICHUs 00 OKpYKaroIeM
MHUpE KaK O €JUHCTBE NPUPOABI, YelIOBeKa U oOmecTBa, B IMO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U peleHuH npo0eM coXpaHeHHs MPUPOJTHOTO PaBHOBECHS,;

yOSXKIEHHOCTh B 3HAUMMOCTHU OMOJIOTHH JIJIi COBPEMEHHOW IMUBUIM3AIUN: 00CCTICUCHMS
HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3AaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemarh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA IMyTEH BBIXOJIA U3 TI100aTBHBIX
HKOJIOTMUYECKUX TIPOOJIeM U 00ecTieueHus mepexoaa K yCTOWIMBOMY Pa3BUTHIO, PAITMOHATTELHOMY
WCITOJIb30BAHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aWHTEPECOBAHHOCTH B TIOTYYCHUU OMOJIOTMYECKUX 3HAHWH B IIEISX TOBBIMICHHUS O0IIEiH
KyJIbTYpPBl, €CTECTBEHHO-HAy4YHOW TPAaMOTHOCTH, KaK COCTABHOM dYacTH (YHKIMOHAJIHHOH
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHuu ONOIOTHH;

IMOHMMaHUE CYIIHOCTH METOJOB IO3HAHUSA, HMCIIOJb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMmble 3HAHUS JUIsl aHaiu3a U OOBSICHEHHs SBIICHUN
OKPYKAIOIIET0 MHUpPa M MPOUCXOIAIIMX B HEM W3MEHEHUH, YMEHHE JelaTh OOOCHOBAHHBIE



3aKJIFOYCHUS Ha OCHOBC HAYYHBIX (I)aKTOB U UMCIOHIMXCA HOAaHHBIX C LCJIbIKO IMOJYYCHHA
JOCTOBCPHBIX BBIBOJAOB,

CIIOCOOHOCTh CaMOCTOSITENILHO HCIOJB30BAaTh OMOJIOTMYECKHE 3HAHUS IJI1 PCIICHUA
HpO6HeM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

OCO3HAaHUEC ICHHOCTU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTL OCYHICCTBJIATH IMPOCKTHYIO U
HCCICO0BATCIIBCKYIO ACATCIIBHOCTD HHAWBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh U CIOCOOHOCTh K HENPEpPhIBHOMY OOpPa30BaHUIO M €CaMOOOpa30OBAHUIO, K
AKTUBHOMY IIOJIyYE€HUIO HOBBIX 3HAaHMH IO OMOJIOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
OTPEOHOCTSAMMU.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHHs yueOHOro mpenmMera «bruosorus» BKIIOYAIOT:
3HaUMMBIC IS (DOPMHpPOBAHUS  MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEKIUCIUTUIMHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieniuKy METOJIOB IMO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs,
SBIIEHUE, TPOIECC, CHCTeMa, HAay4HbIM (akT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopHsi, WCCIIeJOBaHNE, HAONIOJCHUE, U3MEpPEHUE, DKCIIEPUMEHT U JPYTHX), YHHUBEPCAIbHBIC
yueOHbIe JeicTBUS (TMO3HaBaTeIbHbIE, KOMMYHUKATHUBHBIC, PETYISTHUBHBIC), 00ECIECUNBAOIINE
dbopmupoBanre (YHKIIMOHATBLHON TPAMOTHOCTH M COIMAIBHOW KOMIIETEHIIUU OO0YyYaIOIIUXCs,
CHOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWS M YHUBEpPCaJIbHbIE Y4YeOHBIC IEHCTBHS B IIO3HABATEILHOW U
COIIMAIbHOM MPAKTHKE.

MeTaHpe,I[MeTHHe PE3YyIbTaTbhl OCBOCHUA IIPOTPaMMbl CPEIAHCTO 06]]_[61"0 O6p330BaHI/I$I
JOJIKHBI OTpaXaTh:

OBJ]aI[eHl/le YHuBEpPCaAJIbHBIMU y‘leﬁﬂblMPl nmodHaBaTeJIbHbBIMU HeﬁCTBHﬂMH:
1) 6a3oBblIe JJOrHYECKHUeE TeHCTBHUS:

CaMOCTOSITENILHO (OPMYJIMPOBATH M aAKTyalIM3HpPOBATh MpoOJIEeMy, paccMaTrpuBaTh e
BCECTOPOHHE;

UCTIONIB30BATh IIPU OCBOCHWM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHS (aHAIH3a,
CHHTE3a, CpaBHEHHMA, KIACCU(PHUKAIMM, OOOOIIEHHs), PACKPhIBATh CMBICH OHOJIOTMYECKHX
HOHSATHHN (BBIICIATH X XapaKTEPHBIC MPU3HAKHU, YCTAaHABIMBATH CBSA3H C IPYTHMH MOHITHIMH);

OMpPCACIIATE LCIW ACATCIBHOCTH, 3aJaBas IapaMCTPbl W KPUTCPUHU HUX TOCTHIXCHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;



UCIIOJIb30BaTh OMOJIOTUYECKUE TOHATUSA JUIsl OObsiCHEHHs] ()aKTOB U SIBICHUH KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKUE pACCYXIEHUs (MHAYKTUBHBIC, NEAYKTUBHbIC, MO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PACCMATPUBAEMBIX SBJICHHSIX, (POPMYTUPOBATH
BBIBO/IbI U 3aKJIFOUEHUS;

MIPUMEHSTh CXEMHO-MO/IETIbHBIE CPEJICTBA Ui MPEACTABICHUS CYIIECTBEHHBIX CBSI3EH U
OTHONICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTAaX, a TaKKEe MPOTUBOPEUHI Pa3HOTO PoJa,
BBISIBJICHHBIX B PA3JIMYHbBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pazpabarbiBaTh IUIaH pelieHus MnpoOjemMbl C  Y4€TOM aHalu3a  HMEIOLIUXCS
MaTepuaibHbIX U HEMaTEpUaIbHBIX PECYpPCOB;

BHOCHUTBb KOPPCKTUBBI B ACATCIIBHOCTb, OLUCHUBATH COOTBCTCTBUC PE3YJILTATOB LCIIAM,
OLCHUBATb PUCKHU HOCHGILCTBI/Iﬁ JCSITCIBHOCTH,

KOOPJWHUPOBATh M BBINOJHATE PabOTy B YCIOBUSIX pEAbHOTO, BUPTYaJIbHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

Pa3BHUBATb KPCATUBHOC MBIIJICHUC ITPU PCIICHUHU JKHU3HCHHBIX HpO6J’I€M.

2) 6a30BbIe HCCJIEA0BATEILCKHE IeHCTBHS:

BJIaJI€Th HaBBIKaMU y‘~I€6HO-HCCJ’IGILOB3TCJ'IBCKOfI n HpOGKTHOfI JACATCIIBHOCTHU, HaBbIKaAMU
pa3pcuicHusd HpO6J'ICM, CITOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY IMOUCKY MCTOIOB
PEIICHUA MMPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB IMO3HAHUS

HCIIOJIB30BATh PA3JIMYHBIC BHUJABI ACATCIBHOCTHU II0 IMOJTYYCHHIO HOBOT'O 3HAHHA, €ro
HHTCpIIpCTAllNH, npeo6pasoBaHH}0 U NIPUMCHCHUIO B y‘le6HBIX CUTyalusx, B TOM YHUCIIC TIPpU
CO3JJaHNuHN y‘~I€6HBIX " COLUAJIbHBIX ITPOCKTOB,

(hopMHUPOBATH HAYYHBIM THIT MBIIIJICHUS, BJIaJ€Th HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMU
MOHATUSMH U METOAAMU;

CTaBUTb U (I)OpMYJ'II/IpOBaTB COOCTBEHHBIC 3aga4u B O6pa3OBaTCHBHOﬁ JACATCIIBHOCTH U
JKU3HCHHBIX CUTYaAlUsIX;

BBISBIIATh IIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTYaJIU3UpOBaThb 3ajady, BBIABUIAThb
TUIIOTE3y €€ pELICHHs, HaXOAUThb apryMEHThl I JIOKA3aTEIbCTBA CBOUX YTBEPKICHUU,

3a/1aBaThb MapaMETpPbl U KPUTCPUUN PCHICHUSA,

AHAIIM3UPOBATL TIOJYYCHHBIC B XOJAC PCHICHHUA 3adadu pPE3yJibTaTbl, KPUTHYCCKU
OLCHUBATh UX NOCTOBCPHOCTH, IPOTHO3UPOBATH UBMCHCHHEC B HOBBIX YCIIOBUAX;

JaBaTh OIEHKY HOBBIM CHUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYHICCTBJIATDH HeHeHaHpaBHeHHBIfI IMOUCK MHEpCHOCa CpCACTB U CHOCO6OB ﬂeﬁCTBHH B
poeCCHOHAIBHYIO CPENY;



yMEeTb TMEPEeHOCUTh 3HAHMS B [IO3HABATEIbHYIO U  MPAKTUYECKyl0 oO0jacTu
KU3ZHEESATENIbHOCTH;

YMETDb UHTCTPHUPOBATH 3HAHUSA U3 PA3HBIX NIPEIMCTHBIX 06HaCTeI>'I;

BBIJIBUI'aTb HOBBIC HJCH, NpCjlaraTb OpPUTHHAJIBbHBIC IIOAXOJbl W PCHICHUA, CTAaBHUTHb
HpO6JIeMbI " 3aJla4u, JOIMYyCKAIHNE AJIbTCPHATUBHBIC PCIICHU .

3) pa6ora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHHKAX MH(pOpMaImu (Tekcre ydyeOHOro mocolwus,
HAY4YHO-TIOMYJISIPHON JUTEpaType, OMOJOTMUECKUX CIOBapsX M CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3UPOBaTh HMH(OPMALMIO DPA3NIUYHBIX BUJIOB U (POpM
IpEeCTaBICHUs, KpUTUUYECKH OLIEHUBATh €€ J0CTOBEPHOCTh U HEMPOTHBOPEUUBOCTb;

(dbopMynupoBaTh 3alpochl U MPUMEHSATh Pa3IMYHbIE METOAbl MPHU IMOUCKE U O0TOOpe
Ounonoruueckoi nHGOpMaIUU, HEOOXOAUMOIL JIJIs BHITIOJIHEHUS YUEOHbBIX 3a/1a4;

HpI/IO6pCTaTB OIIBIT HMCIIOJIB30BaHUA I/IHq)OpMaI_[I/IOHHO-KOMMYHI/IKaTI/IBHbIX TCXHOJIOT" I/II‘/‘I,
COBCPUHICHCTBOBATDL KYJIbTYPY aKTUBHOI'O UCIIOJIb30BAHUA PA3JIMYHBIX ITOMCKOBLIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJbHYIO (QOpMYy IMpencTaBiICHUs OHOIOrMYecKoi
uHpopManuu (cxembl, rpaduKu, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U APYTOE);

UCIONIb30BaTh HAy4YHBIA $I3bIK B KAaueCTBE CpPEICTBA MpU paboTe ¢ OHOIOTrHYeCcKOn
uH(popMaliel: MPUMEHITh XUMUYEeCKue, GU3NYECKHe U MaTeMaTHUYeCKHe 3HaKW U CHMBOJBI,
dbopmyrel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPeoOpa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATISTHOCTH;

BNIQJIETh HAaBBIKAMU pAclO3HAaBaHMS M 3alluThl HHpOpManmu, WHOOPMAMOHHON
0€30aCHOCTH JIUYHOCTH.

OB1ajieHNe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH J€iiCTBHSIMHU:
1) obO1enmue:

OCYHICCTBIIAAT KOMMYHUKallNHU BO BCEX C(l)ean KN3HH, aKTUBHO Y4aCTBOBATh B JJHUAJIOTC
WM JUCKYCCHU IO CYHICCTBY OGCy)K)I&CMOﬁ TEMBI (YMGHI/IC 3a1aBaTb BOIIPOCHI, BbICKA3bIBATb
CYXKIACHUA OTHOCHUTCIIBHO BBIIIOJIHCHUSA npegmaraeMoﬁ 3aa4yd, YUYWUTbIBATb MHTCPEChI H
COr1aCOBAaHHOCTD HO3PII_II/II>’I APYyrux y4aCTHUKOB AHUAJIOTa UJIN ,Z[I/ICKyCCI/II/I);

pacrio3HaBaTb HeBep6aHBHbIC cpeacTBa O6IJ.[€HI/I$I, IIOHUMAaTh 3HAYCHUEC COILIHMAJIbHBIX
3HAKOB, NPCANOCBIIIOK BO3BHUKHOBCHUSA KOH(l)HI/IKTHBIX CPITyaI.[PIﬁ, YMCTb CMATYATDb KOH(I)HI/IKTBI )41
BECTH MIEPETOBOPHI;



BJIQJIETh PA3IMUYHBIMHU CIIOCOOaMM OOIEHUS U B3aUMOJIEHUCTBUS, TTOHUMATh HaMEpPEHUs
JIPYTHUX JIOACH, MPOSBIATh YBOXKUTEIHLHOE OTHOIIEHHE K COOECeIHUKY U B KOPPEKTHOH (opme
(bopMyITHUPOBATH CBOM BO3PAKCHHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HMCIOJb30BAaHUEM SI3BIKOBBIX
CPEJICTB.

2) CoBMeECTHAs 1esATCJIbHOCTDb:

IIOHUMAaTh U MCII0Jb30BaTh MIPEUMYIIECTBA KOMAaHHON U MHIMBUAYAJIbHONU paObOThI MpU
pemeHny OMoI0rnYecKor mpo0IeMbl, 000CHOBBIBATh HEOOXOJMMOCTh MTPUMEHEHHS TPYITOBBIX
¢dbopM B3aMMOAEHCTBUS NIPH PeLLICHUH y4eOHOM 3a1auu;

BBI6I/IpaTB TEMATUKY U MCTOJAbl COBMCCTHBIX ﬂeﬁCTBHﬁ C y‘léTOM O6H_II/IX HHTCPCCOB U
BO3MOXKHOCTEH Ka)KJI0T0 WiIeHa KOJIJICKTUBA,

NPUHUMATh IEJIU COBMECTHOM [€ATEIbHOCTH, OPraHU30BbIBATH M KOOPAMHUPOBATH
JICUCTBUA 1O €€ JNOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, PACHpPElENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pPe3yJbTaThl COBMECTHOU pabOTHI;

OLICHMBATh KAYECTBO CBOETO BKJIAJA U KAKIOT0 YYaCTHUKA KOMAH/IbI B OOIIUIT pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IMPOCKTHI, OLCHMUBATH HACHU C MO3HULMWHW HOBU3HBI, OPUTMHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH;

OCYHICCTBIIATL IMO3UTHBHOC CTPATCTUYCCKOC IIOBCACHHWEC B PA3JIMYHBIX CUTYyaAlUAX,
MMPOSABJIATE TBOPUCCTBO U B006pa)KeHI/Ie, OBITh WHUIIMATUBHBIM.

OBJjaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JA€HCTBUAMM:
1) camoopraHu3anus:

HCIIOJIB30BAaTh OHOJIOTUYCCKUE 3HAHMS JJIsA  BBIABJICHUA HpO6J1€M U UX pPCHICHHUA B
KU3HCHHBIX U y‘Ie6HBIX CUTyalusIX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUH IIEJIEBBIC U CMBICIIOBBIE YCTAHOBKH B CBOMX
JEUCTBUSIX M TOCTYNKAaX IO OTHOIICHHUIO K >KMBOM MPUPOJE, CBOEMY 3J0POBBIO U 310POBBIO
OKPY KaIOIINX;

CaMOCTOSITEITFHO OCYILECTBIISATh TTO3HABATEIBHYIO ACATEIBHOCTD, BBIABISTH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIC 3aJa4ll B OOpa30BATEIBHOW NEATEIBHOCTH U
JKU3HCHHBIX CUTYalUsIX;

CaMOCTOSITENTLHO COCTAaBJISITH IUIAH PEIICHUS IPOOJIEMBI ¢ YIETOM UMEIOIIHUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MIPEIMOYTCHH;



JlaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEAMETa Ha OCHOBE JIMYHBIX MPEANOUTCHUN;

JieNIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSABICHUIO ILIMPOKOW HPYIUIMH B Pa3HBIX
00J1acTAX 3HaHUI, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBIN M KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

AaBaTb OLICHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPCKTUBLI B ACATCIIBHOCTb, OLICHHUBATH
COOTBCTCTBUC PCIYJILTATOB LECJISAM;

BJIa/IETh HAaBbIKAMU I03HABATEIbHOMN pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMBIX JAEHCTBUN
U MBICJIUTEJIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, HCIOIB30BATh MPUEMBI peduieKCuu
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOTO PEIICHMUS;

YMCTb OLICHUBATDb PUCKHU U CBOCBPEMCHHO IIPUHUMATDL PCHICHUA 110 UX CHUIKCHUIO,

NMPpUHHUMATh MOTHBBI U apTYMCHTBI APYTUX IPHU aHAJIN3C PE3YJIbTATOB ACATCIBHOCTH,

3) npuHsiTHE CeOsI U APYTHX:

MIPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPU aHAIU3€E PE3YNIbTATOB JIEATEIBHOCTH;
IIPU3HABATH CBOE MPAaBO U MPABO JPYTUX Ha OLIMOKHY;

Ppa3BUBATb CIIOCOOHOCTH ITOHUMATh MUD C MMO3UIUHN APYTrOoro 4CJI0BCKaA.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs nmporpamMmmbl COO mo 6uosnoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonorus» HaydHbIe 3HAHHS, YMEHUS U
CIIOCOOBI neucTBUU 1o OCBOCHHIO, WHTEpIpeTaIun
n npeo6pa3OBaHm0 3HaHPII>'I, BUJbI ACATCIIBHOCTHU 10 IMOJTYYCHUIO HOBOI'O 3HAHUS U MTPUMCHCHUTIO
3HaHUU B Pa3IMYHBIX YYEOHBIX CUTYyallMsAX, a TAaKK€ B PEaJbHBIX JKU3HEHHBIX CHUTYalUSX,



CBSI3aHHBIX C Owojorueil. B mporpamme mpenaMeTHbIE pe3yabTaThl MPEICTaBICHBI MO TOJam
00yJeHwusI.

[Ipenmernsie  pe3ynbTaThl  OCBOEHHS  ydeOHoro mpenmera «buomnorus» ¢ 10
Kaacce JOJDKHBI OTpaXkarh:

c(OPMUPOBAHHOCTh 3HAHUNA O MECTE W POJIM OMOJIOTUM B CHUCTEME HAYYHOIO 3HAHUS
€CTECTBEHHbIX HayK, B (D)OPMHpPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAYYHOTO MHUPOBO33PEHHUS, O BKIIA/I€ POCCUICKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIICHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE PACKPBIBATh COJCPKAHUE OMOJIOTMYECKIX TEPMUHOB M IMOHSITHI: KU3Hb, KICTKA,
opranusM, Merabosmu3M (0OMEH BEIIECTB H  IPEBpallleHHEe SHEPruH), TOMEeocTa3s
(camoperyisiiusi), ypOBHEBasi ~ OpraHu3alus JKHBBIX CHUCTEM, CaMOBOCIPOHM3BEICHUE
(penpoayKiwsi), HacJIeACTBEHHOCTh, H3MEHYUBOCTh, POCT U PA3BUTHCE;

YMEHHE Hu3JaraTb OHMOJIOTMYECKHE TEOpPHH (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAsd,
HEHTpajdbHas J0orMa MOJEKyIspHOH Ouonoruu), 3akonbl (I'. Menpens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 HEHTpax MHOroo0pa3usi U IPOUCXO0KIEHUS KyJIbTYpHbIX pacTeHuid H.
W. BaBuiosa), onpeneisaTh TPaHUIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMCHHC BJIAJICTb MCTOJAMH HAYYHOTI'O IIO3HAHUA B OMOJIOTHH: Ha6J'IIOI[eHI/Ie N OIMUCAHUC
JKHUBBIX CHUCTCEM, IPOLHCCCOB U HBJ'IeHHfI, opraHuzanuvss W IMPOBCACHUC OMOJIOTHYECKOTO
OKCIICPUMCHTA, BBIABHKXCHUC THUIIOTE3bI, BBIABJICHHUEC 3aBUCHUMOCTU MCKAY HUCCICAYCMBIMU
BCIIMYHMHAMMU, 00BSICHEHHE IMOJIYYCHHBIX PE3YJIbTATOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ,
Teopnﬁ 1 3aKOHOB, YMCHHE J1€J1aTb BbIBOJbI HA OCHOBAHHWH IMOJIYYCHHBIX PE3YJIbTATOB,

YMCHHUEC BLIICIATH CYIICCTBECHHBIC IMPU3HAKKW BHUPYCOB, KJIIETOK IPOKAPHUOT U DYKAPUOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH TPOIIECCOB: OOMEHA BEIIECTB U
MPEBpAICHAS] YHEPTUH B KJIETKE, (OTOCHHTE3a, TUIACTUYECKOTO M DHEPreTHYecKOro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeW03a, OIUIOJI0OTBOPEHUS, PA3MHOKECHHUSI, HHIUBUAYATHHOTO Pa3BUTHUS
opranusma (OHTOTEHE3);

yMEHHE IPUMEHSTh MOJYICHHBIC 3HAHUS I OOBSICHEHHS OMOJIOTHYECKUX TPOIECCOB U
SIBIICHUH, 1711 IPUHATHS MIPAKTUUYECKUX PEIICHUI B TTOBCETHEBHOM KU3HHU C IENIbI0 O0eCTIeueHus
0€30MacHOCTH CBOETO 3JI0POBBSI W 3JI0POBBSl  OKPYXKAIOIIUX JIFOJIEH, COOJIOIEHUST HOPM
rPaMOTHOTO TOBEACHHS B OKpYXKAlOIIeW NPUPOAHON Cpele, MOHMMaHWe HeoOXOIUMOCTH
WCIIOJTH30BAHUS JIOCTHKEHUN COBPEMEHHON OHMOJIOTHM W OMOTEXHOJOTHUW ISl PAIlMOHAIBHOTO
MIPUPOAOIIOIBb30BAHMUS;

YMCHHEC DpCeIIaTh JJIEMCHTAPHBIC TI'CHCTUYCCKUC 3ada4du Ha MOHO- H I[I/II‘I/I6pI/IIIHOC
CKpCIIMBAaHUC, CHCIINICHHOC HACJICIOBAHUC, COCTABIIATE CXCMbI MOHOFI/IGPHI[HOFO CKpCHIIMBaHHUA
JJI IIpEACKa3saHuA HACJICAOBaHUs ITPU3HAKOB Y OPTaHHU3MOB;

YMEHHE BBIIIOIHATH JTA0OPATOPHBIE U MPAKTHYECKUE pabOThl, cOOM0aaTh MpaBuiIa Mpu
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0OBaHUEM;

yMEHUE KPUTHUYECKH OIICHHWBATh W HMHTEPIPETUPOBATH MH(POPMALNIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAYUYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa



MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHallbl), STUYECKHE ACMEKThl COBPEMEHHBIX
UCCIIEIOBaHUI B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

yMEHHE Cco037aBaThb COOCTBEHHbIE IMCHbMEHHBIE M YCTHBIE COOOIIEHUs, 00001as
OMOJIOTUYECKYI0O HMH(POPMAIUI0 H3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO UCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpenMerHbie  pe3ynbTaThl OCBOCHHUs  ydeOHoro mpenmera «buonorus» ¢ 11
Kaacce JOJDKHBI OTpaXkarTh:

c(OPMHPOBAHHOCTh 3HAHWUH O MECTE W PONU OMOJOTMM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HAayYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonoruu, pyHKIMOHAIBHONW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pAaCKpbIBaTh COJCpPKAHUE OWOJIOTUYECKUX TEPMHUHOB W TIOHSATHI: BHII,
NOMYJISIIKs,  TeHOMOHI,  DBOJNIONHS,  ABWKYIIHE  CHIbl  ((aKTOpbl)  3BOJIOLNH,
PUCIIOCOOJICHHOCTh OPraHW3MOB, BHJI000pa30BaHUE, KOJIOTMYECKHE (DAKTOpPBI, IKOCHCTEMA,
MPOIYIEHThI, KOHCYMEHTBI, pEAYIEHTBI, IeNU THUTAHHUS, OKOJOTHYECKas TMHpaMua,
ouoreoreHo3, orocdepa;

yMEHHE Wu3jiaraTb OWOJOrMueckue Teopun (dBomounoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOpHUsl HBOJIOIMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apoblmieBoro cxozacrsa K.
M. bapa, uepenoBanus INaBHbIX HanpasieHuil u nyrei sBomonnu A. H. CeBepriosa, yueHus o
6uocdepe B. U. BepHasckoro), onpenensTe rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMCHHC BJIAJICTh MCTOAAMH HAYYHOI'O IIO3HAHHA B OMOJIOTHH: Ha6J'IIOI[eHI/Ie N OIMHUCAHUC
JKMBBIX CHCTEM, IPOLHCCCOB U SIBJ'IGHI/II\/JI, opranuzanvs MW IMPOBCACHUC OHOJIOrHYECKOI0
SKCIICPUMCHTA, BBIABHKXCHUC THUIIOTE3bI, BbIABJICHUC 3dBUCHUMOCTU MCIKAY HUCCIICAYCMbIMU
BCJIIMYUHAMU, 0OBSICHCHHUE MOJIYYCHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHSITI/II\/'I,
TeOpI/Iﬁ 1 3aKOHOB, YMCHHC [1€JIaTh BBIBOJbI HA OCHOBAHHWH IMOJIYYCHHBIX PE3YJIbTATOB,

YMEHHUE BBIJCIATh CYINICCTBEHHBIC TPH3HAKU CTPOCHUS OHMOJIOTUYECKUX OOBEKTOB:
BUJIOB, TOMYJISAIUI, MPOIYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OMOTEOIEHO30B M 3KOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEICTBEHHOW  M3MEHYMBOCTH, €CTECTBEHHOrOo  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOICHHOCTH OPTaHW3MOB, JEHCTBHS JKOJOTMYECKHX (DAaKTOPOB Ha
OpraHu3MBbI, IIEPEHOCA BEIECTB U MOTOKA SHEPTHH B IKOCHCTEMAX, aHTPOIIOTEHHBIX U3MEHEHUI
B DKOCHUCTEMaxX CBOEU MCCTHOCTH, KPYTroBOpOTa BCHICCTB U OMOreOXUMHUYECKUX OUKJIIOB B
ouochepe;

YMEHHE MPUMEHSTh TTOJy4eHHBIC 3HAHUS ISl OOBSICHEHHS OMOJIOTMYECKUX MPOIIECCOB U
SIBIICHUM, JIJISI IPUHSTHS IPAKTUYCCKUX PEIICHUI B MOBCETHEBHOM KU3HHU C IIETTbI0 00CCIICUCHUS
0€30MTaCHOCTH CBOETO 37I0POBbS W 3/IOPOBBSl OKPYKAIOIIUX JIFOJIEH, COONIONEHUS HOPM
TPaMOTHOTO TIOBEACHUS B OKpYXKAlOUIeW NPUPOTHON cpeae, MOHMMaHHE HEOOXOIMMOCTH
UCTIOTb30BaHUS JOCTHOKEHUIH COBPEMEHHOM onosoruu TUTSt paroHaIBLHOTO
IPUPOJIOTIONIL30BAHMYS,

YMCHHC pPCHIATH J3JICMCHTAPHBIC 6HOJIOFI/I‘IGCKI/IG 3a/la4ur, COCTaBJIATHL CXCEMbI IICPCHOCA
BEIIIECTB Y YHEPTUH B IKOCHCTEMax (I[EMU MUTaAHUSA);



YMEHHUE BBHITIOIHATH JJAOOPATOPHBIE U MPAKTHYECKUE Pa0OTHI, COOMIOAATH MpaBUiIa MPH
paboTe ¢ ydeOHBIM | JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHUYECKH OICHHBATh U HHTEPIPETUPOBATH MH(GOPMALHIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOM HMH(OpMAalLMK, HAYYHO-TIOMYJISIPHBIE MaTepHallbl), paccMaTpuBaTh TII00aJIbHBIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/1aBaTb COOCTBEHHbIE MHCbMEHHbIE U YCTHBIE cooOlIeHus, 00001as
OMOJIOTUYECKYI0O HMH(POPMAIIUI0 W3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
No HaumeHnoBanwue pa3eiioB U TeM KonnuecTBo yacos DnekTpoHHbIe (IUPPOBBIC) 00pa3oBaTEIIbHbIC
/1 MpOrpaMMBbI Bcero pecypcbl

1 buonorus kak Hayka 2 bub6mmoreka IITOK https://m.edsoo.ru/7f41¢292
Buonorua - 10 knacc - Poccmitckas a3neKTpoHHasA
wKkoa (resh.edu.ru)

2 JKuBbIC CHCTEMBI M UX OpraHUu3aus 1 bubmmorexka LIOK https://m.edsoo.ru/7f41¢292
Buonorus - 10 knacc - Poccuiickasa 3/1eKTPOHHAA
wkona (resh.edu.ru)

3 XUMUYECKUI COCTaB U CTPOCHUE KIICTKH 8 bubnunorexa LIOK https://m.edsoo.ru/7f41c292
Buonorus - 10 knacc - Poccuiickasa 3/1eKTPOHHasnA
wkona (resh.edu.ru)

4 KuzHenessTeNbHOCTh KIIETKH 6 bubmmorexa LIOK https://m.edsoo.ru/7f41¢292
Buonorua - 10 knacc - Poccmitckaa aneKTpoHHasA
wKkosa (resh.edu.ru)

5 Pa3MHOXEHUE U MHITUBUIYAIILHOE 5 bubmmoreka LIOK https://m.edsoo.ru/7f41¢292

pa3BUTHE OPraHU3MOB
Buonorua - 10 knacc - Poccmitckaa aneKTpoHHasA
wkona (resh.edu.ru)

6 HacnencTBeHHOCTh M M3MEHYHBOCTD 9 (8 + 1 4 u3 pe3epBHOrO BPEMEHN) bubnmorexa LIOK https://m.edsoo.ru/7f41c292

OpPraHUu3MOB
buonorusa - 10 knacc - Poccuiickan anekTpoHHas
wkona (resh.edu.ru)

7 Cenexiust opranu3mMoB. OCHOBBI 3 bubimoreka [{OK https://m.edsoo.ru/7f41¢c292

OMOTEXHOIIOTUH

Buonormsa - 10 knacc - Poccuiickas 3NeKTPOHHas
wkona (resh.edu.ru)
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PesepBHOE Bpems

1y — yumen 6 pazoene Ne 6 «Hacnreocmeennocms u
UBMEHYUBOCTNb OP2AHUIMOBY

bubmmorexa LIOK https://m.edsoo.ru/7f41¢292

Bronormsa - 10 knacc - Poccuiickasa 31eKTPOoHHas

wkona (resh.edu.ru)

J1o6aBUTH CTPOKY

OBHIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME

11 KJIACC

Ne ni/m HauMeHoBaHue pa3iesioB v TEM IPOrPaMMBI KosnuecTBo yacos DiekTpoHHbIE (IUPPOBBIC) 00pa30BaTEIbHBIC PECYPCHI
Bcero

1 DBOJIIOLIMOHHAS] OMOJIOTHUS 9 [[Bubnmoreka ITOK https://m.edsoo.ru/7f41cc74]]

2 Bo3HukHOBEHHE ¥ pa3BUTHE KU3HH Ha 3eMIIe 9 [[bubaunoreka ITOK https://m.edsoo.ru/7f41cc74]]

3 Opranu3mbl 1 OKpYXKarolias cpenia 5 [[Bubnmoreka ITOK https://m.edsoo.ru/7f41cc74]]

4 Co00111ecTBa U 3KOJOTHYECKHE CUCTEMBI 9 [[Bubnmoreka ITOK https://m.edsoo.ru/7f41cc74]]

5 PesepBHOE Bpemst 2 [[bubanoreka ITOK https://m.edsoo.ru/7f41cc74]]

J106aBUTh CTPOKY

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34
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