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HOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke mporpaMMbl 1O OHOJOTHMM TEOPETUYECKYI0 OCHOBY ISt
onpeieNieHHsl MOAX010B K (OPMUPOBAHUIO COAEpKaHUsl Y4eOHOTO npeameTa «buomorus»
coctaBwin: KoHuentyaiabHble mnoioxkeHus PI'OC COO o B3auMO0OYCIOBIEHHOCTH
1enen, colaepKaHus, pe3yJabTaTOB OOy4deHUS U TpeOOBaHUN K YPOBHIO MOJITOTOBKH
BBIITYCKHUKOB, TIOJIOKEHHsI 00 OOMmUX MedsiX W MPUHIMIAX, XapaKTepU3yroIUX
COBPEMEHHOE COCTOSIHUE CHCTEMBbI CpeaHero ooémiero obOpasoBanus B Poccuiickoii
denepanuu, a TakkKe IMOJOXKEHUS O crnenuduke Ouonoruu, €€ 3HaYEHUU B TO3HAHUU
KUBOM IpHUPOJABI U 00ECIeYeHUH CYUIECTBOBaHUS yesnoBedeckoro obmiectBa. CoriacHo
HA3BaHHBIM TOJOXKEHHUSIM, OIpeeiIeHbl OCHOBHBIC ()YHKIIMU MPOTpaMMBbl 110 OUOJIOTUU U
€€ CTpyKTypa.

[Iporpamma mo Ouosjoruu naé€r OpelcTaBieHHWE O UeisX, o0 oOmed crpaTeruu
oOy4eHUs, BOCIUTAHUS M Pa3BUTUSA OOYYAIOUIMXCS CPEJICTBAMU Y4YEOHOTO TMpeaMera
«buonorus», omnpeaenser o00s3aTeIbHOE MPEIMETHOE COJACpPKAHUE, €ro CTPYKTYpY,
pacmpeziesieHue Mo pas3jenaM U TeMaM, PeKOMEHAYEMYIO MOCJIeI0BaTEeIbHOCTh U3YUCHUS
y4eOHOTr0 Marepuajia ¢ yYETOM MEXKIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JJOTUKHU
00pa3oBaTeIbLHOrO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00YyYatOITNXCS.

B mporpamme mo OuOJIOTMM Tak)Ke YUYMUTHIBAIOTCA TPEOOBaHUS K IJIAHUPYEMBIM
JUYHOCTHBIM,  METalmpeIMETHBIM U  TNPEIMETHbIM  pe3ylbrataM OOydeHHus B
(GbOopMHUpPOBAaHUM OCHOBHBIX BHJOB Yyu€OHO-TIO3HABATEIbHOM JEATEIHHOCTH/Y4EeOHBIX
JENCTBUM 00YyYaIOIINXCS 10 OCBOCHUIO COJIEPKaHUS OMOJIOTHYECKOTO 00pa30BaHMUs.

B mporpamme mo Ouonorum (10—11 kmaccel, 0a30BbI YpOBEHb) pealM30BaH
NOPUHIIMIT  TIPEEMCTBEHHOCTH B UW3y4YeHUW Owuonoruu, Onmarogaps ueMmy B HeH
IPOCMAaTPUBAETCSl HANPABICHHOCTh HA PAa3BUTHE 3HAHUHM, CBSI3aHHBIX C (POPMUPOBAHHEM
€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHMS,  LIEHHOCTHBIX  OPUEHTAlU  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIUICHHUS, MPECTaBICHUN O 3I0POBOM 00pa3e *KU3HH U OEPEKHBIM
OTHOLICHUEM K OKpyKaromerh npupogHort cpexae. I[lostomy Hapsay ¢ u3ydeHHEM
00IIeOMOIOTUYECKUX TEOPUIA, a TAKKE 3HAHUN O CTPOSHUU KUBBIX CUCTEM Pa3HOTO paHra
U CYIIHOCTH OCHOBHBIX IMPOTEKAIONIMX B HHUX IMPOIIECCOB B IMporpamMMme Mo OWOJIOTHHU
YAEJIEHO BHUMAHHUE HUCIIOJb30BAHUIO MOJYYEHHBIX 3HAHWI B MOBCEIHEBHOW KU3HU IS
pelIeHus] TMPUKIAAHBIX 3a7a4, B TOM 4YHCJIE: MNPOPWIAKTUKH HACIEICTBEHHBIX
3a00I€BaHUIl  YEJOBEKA, MEIUKO-TEHETUYECKOTO KOHCYJIbTUPOBAaHMS, OOOCHOBAHUS
AKOJIOTUYECKH 11€JIeCO00Pa3HOTO MOBEICHUSI B OKPY’KAIOIEH MPUPOIHON cpelie, aHallu3a
BIIMAHUS XO3SMCTBEHHOM JIESATEIbHOCTH YEJIOBEKA HAa COCTOSIHUE MPUPOAHBIX U
HUCKYCCTBEHHBIX JKOCHUCTEM. YCWICHHE BHHMAaHUSA K NPUKIAJHON HaAIMpPaBICHHOCTH
yaeOHOoTo TipeameTa «bronaorusy npoauKTOBaHO HEOOXOIUMOCTHIO 00ECTICYCHHS YCITOBUN
JUTSL peIeHus OAHOW M3 aKTyaJbHBIX 3a7a4 IIKOJLHOTO OMOJIOTHYECKOTO 00pa3oBaHUS,
KOTopas mpeanoiaraetT GopMHUPOBaHHUE Y 00yUYaIOIMIUXCSI CITIOCOOHOCTH aIalTUPOBATHCS K
M3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.



buonorus Ha ypoBHE cpenHero oouero o0pa3oBaHMs 3aHUMAET BakHOe MecTo. OHa
obecnieunBaeT (popMupoBaHHe y OOydYalOMMUXCS TMPEJICTABICHUA O HAyYHOU KapTUHE
MUpa, paciIupseT U 0000MaeT 3HaHUS O KUBOUW MPUPOJIE, €€ OTIIMUNTEIBHBIX MPU3HAKAX
— YPOBHEBOI OpraHU3AIMH U YBOJIIOIUH, CO3AET YCIOBUS JJIs: TTO3HAHUS 3aKOHOB KUBOU
npupoasl, (GopmupoBaHusS (YHKIHMOHAIBHON TPAaMOTHOCTH, HAaBBIKOB 3J0pPOBOTO U
Oe3omacHoro oopaza *KHU3HH, SKOJOTMYECKOrO MBIIUICHUS, IIEHHOCTHOTO OTHOIICHUS K
YKUBOW IIPUPOJIE U YEIOBEKY.

bonpiroe 3HadueHWE OWOJOTHS WMEET TaKKe IS PEIICHUS BOCTHTATEIBHBIX U
Pa3BUBAIONIMX 3a/lad CPEIHEr0 OOIIero o0pa3oBaHMs, COIMATU3AIMU O00ydYaroNIUXCs.
N3yuenue Owuosiormm oOecreunBaeT YCIOBUS i (OPMUPOBAHMS WHTEIUICKTYalbHBIX,
KOMMYHHUKAIIHOHHBIX ¥  HWH()OPMAIMOHHBIX HABBIKOB, JACTETHYCCKOW  KYJIBTYpHI,
CIIOCOOCTBYET HWHTETPAIlMM OWOJIOTHYECKUX 3HAHMH C TMPEACTABICHUSIMH W3 JIPYTHUX
y4eOHBIX MPEAMETOB, B YaCTHOCTH, (PU3UKHU, XMUMHUH U Teorpaduu. HazBaHHBIC MOJI0KCHUS
0 MpeJHa3HaYeHUuu yueOHOro npeamMera «buonorus» cocTaBUiIM OCHOBY JUIsI ONPEACIICHUS
MOJXOJIOB K OTOOpPY M CTPYKTYPHUPOBAHHIO €ro COJACP)KaHWSA, INPEJICTAaBICHHOTO B
porpaMme 1Mo OUOJIOTHH.

Otbop coxmepxanusi ydeOHoro mnpeamera «buonorusi» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C TMO3MIMKA KYJIbTYpOCOOOPA3HOTO IMOAXO0/AA, B COOTBETCTBUU C KOTOPHIM
oOyJaromuecs J0HKHBI OCBOMThH 3HAHUS M YMCHHUS, 3HAYMMbIC JIJIs1 (DOPMHUPOBAHUS OOIIICH
KYJIbTYpPBI, ONPEACIISIONINE aJIeKBaTHOE MOBEICHUE YeJIOBEKA B OKpPYKAIOLIEH MPUPOTHON
cpelne, BOCTpeOOBaHHbIEC B MOBCEHEBHOM KU3HU U MpaKTUUYeCKO nesarenbHocTH. Ocoboe
MECTO B JTOM CHCTEME 3HaHUM 3aHUMAIOT 3JIEMEHTHI COJAEpKaHUsS, KOTOpbIE CIyXKaT
OCHOBOM 11 (pOpMUPOBAaHMSI TPEACTABICHUI O COBPEMEHHOM €CTeCTBEHHO-HAay4YHOU
KapTUHE MHpa ¥ IIEHHOCTHBIX OPUEHTAIUSAX JTUYHOCTU, CIIOCOOCTBYIOMIMX T'yMaHHU3alUU
OMOJIOTMYECKOTO 00pa30BaHMS.

CTpyKkTypupoBaHHe COJEpKaHHsA y4eOHOTO MaTepuaja B MpOorpaMMe MO OMOJIOTHH
OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYECHHUS] 3HAHUNW 00 OTIUYUTEIbHBIX
OCOOCHHOCTSX JKMBOM MPUPOABI, O €€ YypOBHEBOW OpraHuW3alldd W SBOJIONUU. B
COOTBETCTBHH C JTHM B CTPYKType YyueOHoro mpenmera «buonorus» BbIICICHBI
CIENyIONINE CcoJepKaTeNlibHble JUHUU: «buomoruss kak Hayka. MeToapl HAay4dHOTO
no3HaHus», «Kierka kak Owmomormueckas cucrema», «OpraHm3m Kak OuOJOrHYecKas
cuctemay, «CructemMa W MHOTOOOpa3We OPraHUYECKOTO MHUPaA», «IBOJNIONUS >KUBOU
MPUPOABD», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

Lens nzydyenus: yueoHoro npenmera «buonorus» Ha 6a30BOM YpOBHE — OBJIAJICHUC
OOyYarOIIMMHUCS 3HAHUSAMHU O CTPYKTYPHO-(YHKIIMOHATBHOW OPTaHU3aIlUN KUBBIX CHCTEM
pPa3HOTO paHra W MPHOOPETCHHE yMEHWH WCIOJB30BaTh ATH 3HAHUS JISI TPAMOTHBIX
JICUCTBUN B OTHOIICHUH OOBEKTOB JKUBOW MPUPOJIBI U PEIICHUS PA3THYHBIX KU3HECHHBIX
mpooIeMm.

JlocTmkenue 1enu u3ydeHus yaeonoro npeamera «buonorus» Ha 6a30BOM YpOBHE
o0ecIeuynBaeTCs PEIICHUEM CIICTYIOIINX 33/1a4:



OCBOCHHE O0YYAIONUMHUCS CHCTEMBl 3HAHWH O OMOJOTUYECKUX TCOPHUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, MpaBWiIaX, CIyXKaluX OCHOBOW s
dbopMHUpOBaHUS TPEIACTABICHUNH O ECTECTBCHHO-HAYYHOW KAapTHHE MHpPA, O METOoJax
HAyYHOTO TMO3HAHUS, CTPOCHUH, MHOTOOOpa3uN M OCOOCHHOCTSX JKMBBIX CHCTEM Pa3HOTO
YPOBHSI OpTaHU3AIMH, BBIAAIONIUXCS OTKPHITHSAX W COBPEMEHHBIX WCCIICIOBAHUSX B
OnoJjoruu;

dopMupoBaHHE 'y OOYYarONIMXCS ITO3HABATCIIBHBIX, WHTEIUICKTYallbHBIX U
TBOPUYECKHMX CIIOCOOHOCTEH B IMpOIIECCe aHaIM3a JAHHBIX O MYTSAX PAa3BUTHS B OWOJIOTHH
HAyYHBIX B3TJISJ0B, WJACH M TOAXOJOB K HM3YUYEHHUIO JKMBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3allnu;

CTaHOBJICHHE Yy 00ydYaroniuxcs oOIed KyabTyphbl, (PYHKIIMOHAIBHONW T'PAaMOTHOCTH,
pa3BHUTHE YMEHUN OOBSICHITH M OLICHUBATH SIBJICHUS OKPYIKAIOIIECT0 MUPA KUBOH TIPUPOIBI
Ha OCHOBAaHWHW 3HAHWH Y OIBITA, MMOTYYECHHBIX IPU U3YUCHUH OUOJIOTHH;

dopMupoBanue y  oOydYarommxcs  yMEHHH  WUIIOCTPUPOBATh  3HAUYCHHUC
OMOJOTUYCCKUX 3HAaHWUH B  MPAKTUYECKOW JCATCIBHOCTH  YEJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MCIMIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTHI;

BOCIIUTaHUE YOSIKIEHHOCTH B BOBMOXXHOCTH MO3HAHUS YEJIOBEKOM YKHUBOUW TTPUPOJIBI,
HEOOXOJIUMOCTH OEpPEeKHOTO OTHOIICHHMSI K HEH, COOJIIOJCHHUS JTHYCCKHX HOPM IPHU
NIPOBEJICHUN OMOJIOTUYECKHUX UCCIICIOBAHHUIT;

OCO3HAHHME IIEHHOCTH OWOJOTMYECKMX 3HAHUW IS  TIOBBIIICHUS  YPOBHS
AKOJIOTHYECKOUN KYJIbTYpBI, 111 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NpUMEHEHHEe MPUOOPETEHHBIX 3HAHUW M yYMEHUH B MOBCEAHEBHOM JKWU3HMU IS
OLICHKU TIOCJEJCTBHI CBOEH JEATeNbHOCTH 110 OTHOIIECHHIO K OKpYXKalolleh cpene,
COOCTBEHHOMY 3/I0POBBIO, 00OCHOBAHUE U COOJIIOICHHE MEP MPODIIIAKTUKH 3a00ICBaHUM.

B cucreme cpemnero oOmiero oOpaszoBanusi «buonorus», mzydaemas Ha 0a30BOM
YpOBHE, ABJISIETCS 00S3aTEIbHBIM YUYECOHBIM MPEMETOM, BXOSIIUM B COCTAaB MPEIMETHOMN
obnactu «EcTecTBeHHO-HayYHbIE TIPEIMETHI.

Jlns w3ydenust Ouonoruu Ha 0a30BOM YpOBHE CpelHero obmero oOpa3oBaHUs
orBoauTtcs 68 yacos: B 10 knacce — 34 yaca (1 yac B Hexeno), B 11 knacce — 34 gaca (1
4yac B HEJEIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonoruss kaxk Hayka. CBsizb OHOJOTMH C OOIECTBEHHBIMH, TEXHUYECKUMHU U
IPYTMMH €CTECTBEHHBIMU HayKaMu, Quiocoduel, S3TUKOM, 3CTETUKONM W mpaBoM. Poib
Oouosoruu B (HOPMUPOBAHUM COBPEMEHHOM Hay4yHoW KapTtuHbl wmupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metoasl TO3HAHMS KUBOW MPUPOABI (HAOIIOJACHUE, SKCIEPUMEHT, OIMCaHMUE,
U3MepeHue, Kiaccupukalus, MoJeIupOBaHue, CTATUCTHYECKass 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

IToptperst: Y. {apsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeToAbl TO3HAHUS KUBOUW MPUPOIHI.

JlaGopaTopHblie U NpaKTHYeCKHE PadOThI:

[TpakTtuueckas pabora Ne 1. «Mcmonb30BaHUE Pa3IUYHBIX METOJOB MPHU H3YYCHUU
OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI U UX OPraHU3AIUSA.

Kusbie cucteMbl (OMOCHUCTEMBI) KaK MPeAMET n3yueHus Ouosioruu. OTanyue >KUBbIX
CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa OuocucTeM M HX pa3HOOOpasue. YPOBHM OpraHHU3alud OUOCHCTEM:
MOJICKYJISIPHBIM, KIJIETOYHBIMA, TKAHEBbIA, OPraHU3MEHHBIN, MOMYJIAIHOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTCOIICHOTUYECKUI ), OMOChEPHBIH.

JdeMoHcTpanum:

Tabnuuel u cxembl: «OCHOBHBIC NMPHU3HAKHU KU3HW», «YPOBHU OpPTaHU3AIUU KUBOU
IPUPOIBI.

Oo6opynoBanue: Mmozenb mojekynbl JTHK.

Tema 3. XumMmnuyeckuii COCTaB U CTPOEHHE KJIETKH.

XUMUYECKUA  COCTaB  KJIETKUM. XHUMHUYECKUE DJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHKPOAJIEMEHTBL. BoJa 1 MUHEpaJIbHbIE BELIECTBA.

@yHKIMK BOJABI U MUHEPAIBHBIX BEMIECTB B KieTke. [loanepkanue oCMOTHUYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue O€TKOB. AMHMHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3zamenumble W 3aMEHUMBIE AMUHOKHUCIOTBL. AMWHOKHUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MepBUYHAs, BTOPUYHAs, TPETUYHAs U YETBEPTUUHAs
CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonornyeckue GyHKmm OEITKOB.

depMmeHTHl — Ounosiormueckue KatanuzaTopel. CTpoeHuWe ¢depMeHTa: aKTHUBHBIH
1eHTp, cyocrpaTtHas cnenuguanocts. Kopepmentsl. Butamunbl. Otinnuaus GepMeHTOB OT
HEOPraHUYECKUX KaTaIU3aTOPOB.



VYrneBoabl: MoHOcaxapubl (TJIIOKO3a, pubo3a W Je30KCHpuO03a), aucaxapuibl
(caxaposa, maKkTo3a) U mojucaxapuasl (Kpaxmal, TJIMKOTeH, 1eJuTioi03a). buonoruueckue
(YyHKIMU yTIEBOIOB.

Jlununel: Tpurauuepuabl, ¢pochonunuapl, crepouasl. ['uapopunbHO-ruapodhoOHbIE
cBoicTBa. buonornueckue ¢pyHkiuu aunuaoB. CpaBHEHHUE YTIIEBOJIOB, OCIIKOB U JIUITHIOB
KaK UCTOYHUKOB DHEPTHUHU.

Hyxnennoseie kucnorsl: JIHK n PHK. Hykieotuasl — MOHOMEpBI HYKJIEHMHOBBIX
kucnoT. Ctpoenne u ¢pynkuuu JHK. Crpoenne m pynkuuun PHK. Buner PHK. ATO:
CTpOoeHUE U QyHKIHUH.

[utonorus — Hayka o kietke. KiierouHast Teopusi — mpuMep B3aUMOJICUCTBUS UJICH U
(hakTOB B HAYYHOM MO3HAHUM. METO/Ibl U3YUCHUSI KIIETKH.

Knerka kak 1menoctHas »xuBas cucrema. OOIue TNPU3HAKUA KJIETOK: 3aMKHYyTas
HapykHass MemOpana, moisiekynbl JIHK kak renernueckuit ammapar, cucTeMa CHHTE3a
Oenka.

Tunel KIETOK: dyKapuoTHUECKas W Npokapuotudeckas. OCoOEHHOCTH CTPOCHHS
npokapuoTHdeckor kieTku. KnetouHast ctenka Oakrepuii. CTpoeHHE IYKapUOTHYECKOU
kieTk. OCHOBHBIE OTJIMYMS PACTUTEIIHLHOM, )KUBOTHOW M TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhl KJIETOK — KIETOYHAs CTEHKA, TJIMKOKAJIUKC, WX
¢ynkiuu. Ilnazmatuyeckas MemOpana, e€ cBoicTBa W ¢yHKuud. llutomnasma u eé
opranousl. OqHoMeMmOpannbie opranouasl kietku: IIIC, anmapat ['oybKH, JIU30COMBI.
[lonyaBTOHOMHBIE OPraHOUbl KJIETKA: MHUTOXOHAPHUH, IUacTuiabl. IIpoucxoxneHue
MUTOXOHJIpUM ¥ Tuiactua. Buasl mmactua. HememOpaHHbIE OpraHoWabl KJIETKH:
pUOOCOMBI, KJIETOUYHBIN IEHTP, HEHTPUOIU, PECHUUYKH, KIYTUKH. DYHKIMNU OpraHOHUIOB
KJIIETKU. BrirroueHus.

SAnpo — perymsatopHbiii 1eHTp kKieTku. CTpoeHue sapa: sjaepHas 000J0YKa,
KapuoIuia3mMa, XpOMaTUH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. llann, M. IlIneiinen, P. Bupxos, [Ix. YorcoH,
®. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Junarpammbel: «PacnpeneneHne XUMHYECKUX JJIEMEHTOB B HEXUBOW IIPUPOJACY,
«PacmpenienieHne XUMHUYECKUX 3JIEMEHTOB B )KMBOU IIPUPOIEH.

Tabmuubst u  cxemsbl: «llepuonuueckass TaOMMIa XMMHYECKUX AJIEMEHTOBY,
«CTtpoeHne MOIEKyNbl BOAbI», «buocwHTe3 Oenka», «CTpoeHHWE MOJEKYJIbl OenKay,
«Ctpoenne depmentan, «HyknennoBsie kuciaoTel. JJHK», «Ctpoenne momnekysbl ATy,
«CTpoeHHne HYKapUOTHYECKOM KIETKU», «CTpOEHHUE >KUBOTHOU KIETKH», «CTpoeHHE
pacTuTenbHOM KIeTkn», «CTpoeHue MpOKapuOTHYECKONW KIeTkn», «CTpoeHue snpa
KJIETKHY, «YTIEBOABIY, «JIMIUIBIY.

O6opynoBaHue: CBETOBOM  MHUKPOCKOI, 0O0OpyAOBaHUE I  MPOBEICHUS
HaOJII0JICHUM, U3MEPEHH, IKCIIEPUMEHTOB, MUKpPOIIpenapaTbl paCTUTEIIbHBIX, KUBOTHBIX
1 OaKTepUaNIbHBIX KIIETOK.



JlabopaTopHbIe M IpaKTHYeCKHe PadoThI:

Jlaboparopnast pa6ota Ne 1. «M3yueHne KaTaJIUTHUECKON aKTUBHOCTU (PEpMEHTOB
(Ha mpuMepe amuiIa3bl WK KaTajaasbl)».

Jlaboparopnas padota Ne 2. «M3yueHue CTpOeHUS KIETOK PACTEHHM, KUBOTHBIX U
OakTepuil 1Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnapaTax U UX OMUCAHUE.

Tema 4. ’/KuzHenesiTeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WM MeTa0oNMu3M. AcCUMWIAIUA (IJIaCTUYECKU OOMeH) U
TUCCUMWIIISIIIUSL  (QHEPreTUYeCKuil O0OMEH) — JBe CTOPOHBI E€IWHOro IMpolecca
Metabonu3ma. Poib 3aKOHOB COXpaHEHUS BEHIECTB W HOHEPrUd B TOHUMAHUU
MeTaboIn3Ma.

Tunet oOMmeHa BemiecTB: aBTOTpO(dHBIM M TeTeporpodHbii. Ponb ¢epmeHToB B
oOMEHe BeIleCTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®dotocunte3. CBeroBass u TemMHOBas (a3bl (porocuHTe3a. Peakiuu QoTocuHTE3A.
OddexTuBHOCTh PoTOCHHTE3a. JHAUEHUE (HOTOCUHTE3A IJis KU3HU Ha 3emiie. BiusHue
yCJIIOBUHM cpellbl Ha (POTOCHHTE3 M CHOCOOBI TOBBIMIEHUS €r0 MPOAYKTUBHOCTH Y
KYJIbTYPHBIX PACTECHUH.

XeMocHuHTe3. XeMOCHHTE3UpyoIue 0akTepuu. 3HaUCHUEe XEMOCHHTE3a JUIS JKU3HU
Ha 3emiie.

OHepreTuueckuii oOMeH B KJeTKe. PacieryieHne BeNecTB, BBIJICJICHUE U
aKKyMYJIMpPOBAaHHE HHEPTrUU B KIETKE. OTamlbl IHEPreTUYecKOro obOmeHa. [ ukonms.
bpoxenne wu ero Buabsl. KuCIOpOOHOE OKHUCIEHUE, WM KIETOYHOE JIbIXaHHE.
OxucnutensHOe GochopmirpoBanue. IPHEeKTUBHOCTh IHEPTETUUESCKOTO 0OMEHa.

Peakniuu matpuunoro cuHTe3a. ['enernueckas mudopmanms u JJHK. Peanuzarus
reHeTH4YecKor nHpopMaIuy B KieTke. [ eHeTHYecKuil Koa U ero cBoicTBa. TpaHCKPHUIIIIHS

— wmatpuunbiii cuHTe3 PHK. TpaHcnmsammss — OuwocuHTe3 Oenka. DTambl TPaHCIAIWU.
Konuposanue amunokuciiot. Pos prbocoM B OnocuHTe3e Oenka.
Hexnerounsle ¢opmbl ku3HH — BUPYCHl. Mctopust oTkpbiTus BupycoB (. H.

NBanoBckuit). OcOOEHHOCTH CTPOCHHS U >KM3HEHHOTO IMKIa BUPYcoB. bakrepuodaru.
bosesnn pacteHuid, JKHBOTHBIX M YEJIOBEKA, BbI3bIBAEMBIE BHpycamu. Bupyc
ummyHoneduimta venoseka (BUY) — Bo3oyautens CIIWa. O6patHas TpaHCKpUTIIIUA,
peBepTasza u uHTerpasa. [Ipodunaktuka pacrpocTpaHeHUS] BUPYCHBIX 3a00JICBaHUIM.

JdemoncTpanum:

IToptpetsi: H. K. Konsiios, /. Y. IBanoBckuit, K. A. Tumupszes.

Tabmumer m  cxeMbl: «Tumbl nuTaHus», «Metaboausm», «MHUTOXOHAPHS,
«OHepreTudyeckuit  oOMeH», «Xjoporiact», «Potocunre3», «Ctpoenue JIHK»,
«CtpoeHne W (QyHKIMOHHpOBaHHWE TeHa», «CuHTe3 Oenkay, «[ eHeTHYeCKUi KOy,
«Bupycw», «baktepuodarn», «CtpoeHne u xu3HeHHbId UK Bupyca CII/la,
Oakrepruodaray, «Pemmukamms JTHK».

O6opynoBanue: Moaenu-anmukanuu «Yasoenne JIHK wu  Tpanckpumims»,
«buocunres 6enka», «CTpoeHue KIeTKU», MoJenb cTpykTypsl JTHK.

Tema 5. Pa3MHOkeHUe 1 HHAUBUAYATbHOE Pa3BUTHE OPraHU3MOB.



Kierounblil UK, WK )KU3HEHHBIN UK KieTku. MHTepdasza u mutos. Ilponeccsl,
nporekatroue B uHTepdaze. Permkaums — peakuuss marpuuHoro cuHteza JIHK.
Crpoenue XpoMocoM. XpOMOCOMHBIM HaOOp — KapuOTHUM. JIUIUTOUIHBIN U TariouaHbIN
XpOMOCOMHBIE Ha0opbl. XpomaTuabl. llUTONOTHMYECKHE OCHOBBI PAa3MHOXKEHHUS U
VHJIMBUYaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenne knetkn — Muto3. Craaum mutosa. IIpoueccel, npoucxoadimme Ha pa3HbIX
CTaausIX MUTO3a. buonornueckuii CMBICI MUTO34.

[IporpamMmmupyemasi THOENb KJIETKU — aroITo3.

®opMbl pa3MHOXKEHHUSI OPraHU3MOB: Oecronoe u mojioBoe. Buasl 0Oecmnoioro
pPa3MHOKEHMS:  JICJICHUE  HAJABOE, IOYKOBAHME  OJHO- U  MHOTOKJIETOYHBIX,
CropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHHe. VICKyCcCTBEHHOE KIOHUPOBAHUE
OPraHu3MOB, €r0 3HAYEHUE NI CEIEKIIUU.

[TooBoe pasMHOKEHUE, €T0 OTIUYHUS OT OECIIOJIOTO.

Meiio3. Cranuu meito3a. IIpoueccel, mpoucxoasuue Ha craausx meiiosa. [loBegenne
XpoMoOcoM B meno3e. KpoccuHrosep. buonornyeckuili CMbICH M 3HAYEHUE MEW03a.

I'amerorenes — mporecc oOpa3oBaHHS TIOJOBBIX KJIETOK Yy >KMUBOTHBIX. [loyioBBIE
KeJe3bl: CEMCHHUKU W siuyHUKH. OOpa3oBaHWE W PA3BUTHE IOJOBBIX KIETOK — ramer
(cmepmaTo3omuj, SUILEKIETKAa) — crepMaroreHe3 W oBoreHe3. OCOOCHHOCTH CTPOCHUS
SUIEKJIETOK U ciepMaro3ouoB. OmionorBopenue. [laprenorenes.

NunuBuayanbHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Oranbl SMOPUOHATBHOTO PA3BUTHS Y MIO3BOHOYHBIX KUBOTHBIX: IPOOJIEHUE, TaCTPYIISIIHS,
opra”orenes. IlocTamOpuoHanbHOE pa3BUTHE. THUIBI MOCTAIMOPHUOHAIHLHOTO PA3BUTHUS:
npsiMoe, HempsAMoe (JTMYMHOYHOE). BrusHue cpelbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC YPOACTBA.

Poct u pa3Burne pacteHuil. OHTOreHe3 IBETKOBOI'O PAaCTEHUS: CTPOECHUE CEMEHHU,
CTaJuy Pa3BUTHSL.

JdeMoHcTpanum:

Tabmumer wm  cxembl: «DOpMBI  pPa3MHOXKEHHS  OpPraHM3MOB»,  «JIBoHHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX PacTeHUN», «BereratTuBHOE€ pa3sMHOKEHUE DPACTCHUN,
«/lenenue kietku Oakrepuid», «CTPOCHHE MOJIOBBIX KIETOK», «CTpOEHHE XPOMOCOMBI»,
«Kitetounbii nukim», «Pemmkanus JTHK», «Mwutosy», «Menosy», «lIpsmoe n Henpsimoe
pazButue», «l'ameroreHe3 y MIIEKONUTAIOMINX U 4eloBeKa», «OCHOBHbBIE CTaauu
OHTOTE€HE3a.

Ob6opynoBaHue: MHUKPOCKOTI, MHUKPOIIpEnapaThbl «CriepMaTo30U/ibl
MJICKOIIUTAIOLIETO», «SNIEKIeTKa MIEKOTUTAMEro», «KapruokrnHe3 B KIIETKaxX KOpEIKa
JIyKa», MarHuTHas Mojeib-anmiukanus «Jlenenne knetkw», moaens JHK, moxpens
MeTadazHoil XPOMOCOMBI.

JlaGopaTopHblie U MPaAKTHYECKHUE PA0OTHI:

JlaGopaTopnasi pabotra Ne 3. «HaOmromeHne mMuTO3a B KIETKAX KOHYMKA KOPEIIKa
JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.



Jlaboparopnasi pabora Ne 4. «/3ydeHue CTpOEHHs MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIIpEnapaTax».

Tema 6. HacsieACTBEHHOCTh U HK3MEHYMBOCTH OPraHMU3MOB.

[Ipenmer u 3amaum reHetuxkd. Mctopus pa3BUTUSA TeHETUKHU. POJIb LTUATONIOTHM U
SMOpPHUOJIOTUU B CTAHOBJIEHUM TE€HETHKU. Bkiaa poccuiCKUX U 3apyOeXHBIX YUEHBIX B
pa3BUTHE TEHETUKU. MeToAbl TEeHETUKU (THOPHUIOJOTUYECKUM, IUTOICHETUYECKUH,
MOJIEKYIsipHO-TeHeTHUecKuii). OCHOBHBbIE T'eHEeTUYeCKHue TMOoHATUA. ['eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaX CKpPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIeIOBaHUsA [MPU3HAKOB, YyCTaHOBIEeHHbIE [. MeHnenem.
MonorubpuaHoe CKpenMBaHue. 3aKOH €IMHO-00pa3us THOPHJIOB IMEPBOrO IMOKOJICHHUS.
[IpaBuno goMUHHMpPOBaHUS. 3aKOH pACUICIUICHUS MPU3HAKOB. ['MIIOTE3a YHUCTOTHI ramer.
[TonHOE U HEMOJIHOE JOMUHHUPOBAHUE.

JlurnObpunHoe CKpenuBaHue. 3aKOH HE3aBUCHUMOTO HACIEIOBAaHUS TPU3HAKOB.
[luToreHeTnyecknue  OCHOBBI  JUTHOPUAHOTO  CKpEUIMBAaHUS.  AHaJIU3UpYIOIICe
CKpemuBanue. lcnonp30BaHWE AHAIM3UPYIOMIETO CKPEIIMBAHUS JIS  ONpeAeICHUs
TE€HOTHIIA OCOOMU.

CueruieHHOE HaclieioBaHue mpusHakoB. Pabora T. Moprana mo cHEMJIEHHOMY
HaclieI0BaHuIO TeHOB. HapyliieHue cuenieHusi TeHOB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHasi TEOpUs HACIEICTBEHHOCTH. [ €HeTUUEeCKUE KapThl.

I'enetnka mnosa. XpOMOCOMHOE OMNpeNeNIeHHE ToJia. AYTOCOMBI M TIOJIOBBIE
XpOMOCOMBI. ['oMOraMmeTHele U rereporaMeTHsle opranu3mel. HacnegoBaHue Npu3HAKOB,
CLECIUIEHHBIX C ITOJIOM.

N3menunBocTh. Buabl N3MEHUMBOCTH: HEHACIIEACTBEHHAs: UM HacieACTBEHHas. Poiib
cpeabl B HEHACHEJICTBCHHOM W3MEHYHMBOCTH. XapaKTePUCTHKA MOJIU(HUKAITMOHHON
M3MEHYMBOCTH. BapruanmoHHbIN psifi U BapualMoHHas KpuBas. HopMa peakiuu rpu3Haka.
KonmnuecTBeHHbIE W KauyeCTBEHHbIE IPHU3HAKM W HUX HopMa peakuuu. CBolicTBa
MOIU(PUKAIUOHHON U3MEHYMBOCTH.

HacnencrBennasi, wWiM  TEHOTUNIMYECKas, W3MEHYMBOCTh. KomOuHaTHBHAs
M3MEHYHUBOCTh. Mei03 W TMOJOBOW MPOIECC — OCHOBAa KOMOWHATHBHOW W3MEHYHUBOCTH.
MyTtanuonHas wu3MeHYMBOCTh. Kitaccudukanus wmyTtanuid: TEHHbBIE, XPOMOCOMHBIE,
reHoMHple. YacroTa W TOPUUMHBI MyTamui. MyTtareHHbie  (QakToOpbl.  3aKOH
FOMOJIOTHYECKHX PSIZIOB B HacieaAcTBeHHOM n3meHunBocty H. M. BaBuiosa.

Bresnepnas HacneaCTBEHHOCTh U N3MEHYUBOCT.

I'enetuka yenoseka. Kapuorun yenoBexka. OCHOBHbIE METOJbl T€HETUKU YEJIOBEKA:
T€HEAIOTUYECKUN, OJU3HEIOBBIM, ITUTOTCHETUYECKUM, OMOXUMHUYECKUN, MOJIEKYJISIPHO-
reHeTnyeckuii. CoBpeMEeHHOE OMpeAesieHue FeHOTUIA: TOJTHOTEHOMHOE CEKBEHHPOBAHUE,
FEHOTUIIMPOBaHWE, B TOM uyuciae ¢ nomomsbto [I[[P-ananmu3a. Hacinencteennbie
3a0oneBaHUsl  YeJOBEeKa: TeHHble  Oone3Hu, OONe3HW ¢ HACJIEICTBEHHOMN
MPEAPACIIONIOKEHHOCThIO, XpOMOCOMHBIE Oosne3nu. CoMarhueckue U TEeHEpaTHBHBIC
MyTtauuud. CtBoJiOBble KJIETKH. I[IpuHIMNBI 340poBOro oOpasza >KWU3HHU, IMATHOCTHKH,
npopUIaKTUKA W JIGUCHHUS]  IEHETUYEeCKuX  Oosie3Heil.  MeauKo-reHeTH4ecKoe



KOHCYJIbTUPDOBAHUE. 3HAUCHUE MEIUIIMHCKON T€HETUKU B MPEIOTBPALICHUM U JICUEHUU
reHeTHYECKHUX 3a00JIeBaHUI YeIOBEKA.

JdeMoHcTpanum:

Iloptpersr: I'. Mennens, T. Mopran, I'. ne Ppusz, C. C. UYersepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuiios.

Tabmumbpl 1 cxeMbl: «MOHOTHOPUIHOE CKpEIIMBAHUE M €ro IUTOTCHETHYECKast
OCHOBa», «3aKOH paCIICIUVICHUS M €ro ILUTOI€HETHYECKass OCHOBA», «3aKOH YHCTOTHI
ramer», «JlurubpunHoe ckpemBanue», «lluTomornueckre OCHOBBI JUTHOPHUIHOTO
CKpelmuBaHus», «Menosy», «B3auMonencTBrue amieabHbIX T€HOBY, «[ €HETUYECKUE KAPThI
pacTeHui, KUBOTHBIX U YEJIOBEKay», «I eHeTHKa nosiay, «3aKOHOMEPHOCTU HACJIEAOBAHMUS,
CLEIUICHHOTO C MOJ0M», «KapruoTHuIbl YeI0BEeKa U KUBOTHBIX», «BUIbI N3BMEHUYUBOCTHY,
«MonudukarmonHass usMeHuuBOoCTHY», «HacnemoBanue pesyc-akropa», «['eneruxa
rpymnn KpoBu», «MyTalmoHHasi U3MEHUYUBOCTH.

O6opynoBanue: MOJENN-aNTIIUKAIUT «MoHorubpugHoe CKpEIIIMBAHUE,
«HenonHoe nomuHMpoBaHue», «urubpunnoe ckpemmuBanue», «llepekpéct xpomocom,
MUKpPOCKONT W MuUKpornpenapar «Jpozodwmna» (Hopma, MyTtanuu (HOPMBI KPBUIbEB H
OKpacku Teina), repoapuii «I'opox moceBHOM».

JlaGopaTopHble 1 MPpaKTHYeCKHE PA0OTHI:

Jlaboparopnass pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
TUTUOPUAHOTO CKPEIIMBAHUS Y APO30(UIIBI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlaboparopHass pabora Ne 6. «/3ydenue Moau(UKAIIMOHHONW HW3MEHYUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO psiia ¥ BAPUALMOHHOU KPUBOM».

JlaGoparopnass pabora Ne 7. «AHanu3 wMyTanmuii y Japo30puiabl Ha TOTOBBIX
MHUKpOIpenapaTax».

[Ipaktuueckas padora Ne 2. «CocTaBieHre U aHAINU3 POJAOCIOBHBIX YEIIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak Hayka U MPOLECC. 3apOKICHHUE CEJIEKIHMHU U JIOMECTUKALUs. Y4YeHUe
H. W. BaBunoBa o 1eHTpax NPOMCXOXKICHUS U MHOTO00pa3us KyJIbTYPHBIX PACTCHUH.
LeHTpbl IPOUCXOKACHUS TOMAILIHUX KUBOTHBIX. COPT, MOpO/A, IITAMM.

CoBpeMeHHBIE METOABI CEJNEeKIMU. MacCOoBbIi M WHIWBUIYaIbHBI OTOOPHI B
CeJeKIMH pacTeHUl U KUBOTHBIX. OIlleHKa 3KCcTepbepa. bIU3KOpOIACTBEHHOE
ckpemuBanue — UHOpuaAMHT. Yncras nuHusA. CKpeluBaHWe YUCTHIX JuHMA. ['eTeposuc,
win tubpunHas cwia. HepoacTBeHHoe ckpemmBaHue — ayroOpunudr. OtmanéHHas
rubpuausanus u e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 W TMOJIYYSHHE IMOTUTUIONIOB.
JIOoCTMXKEHUS CEJIEKIIMU PACTEHUH, dKUBOTHBIX 1 MUKPOOPTraHU3MOB.

buorexHosorus kak otpaciib Mpou3BojJcTBa. ['eHHasi WHKeHepusl. DTalnbl CO3JaHUs
pekomOunanTHO# IHK u Tpancrennsix opranu3zmoB. Kierounas nnxxenepusi. Kinetounsie
KYJIbTYDBI. MHUKPOKIIOHAJIBHOE Pa3sMHOKEHHUE pacTeHuM. KnonupoBanue
BBICOKOIIPOJAYKTHUBHBIX  CEJIBCKOXO3SIMCTBEHHBIX  OPraHU3MOB.  OKOJOTHYECKHE W
studeckue npodaembl. MO — renetrnuecku MOAUMDUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:



IToptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. BaHoB.

Tabmuipl U cxeMbl: KapTa «L{eHTpbl TPOUCXOXKACHUS U MHOTOOOpa3usi KyJIbTYypPHBIX
pactenuit», «llopoasl [OMamIHUX KUBOTHBIX», «CoOpTa KYJIbTYPHBIX PACTCHUN,
«Otnanéunas rubpuauzamnusy», «Padotel akanemuka M. @. MBanoBay, «llonummonaus»,
«OOBEKTHI  OHUOTEXHOJIOTHUNY, «Knerouneie KYJIbTYPbl ¥ KJIOHHUPOBAHUEY,
«KoHcTpynpoBaHu€e ¥ IEPEHOC TE€HOB, XPOMOCOM.

O6opynoBaHue: MYJBSDKM TUIOJOB UM KOPHEIUIONOB JAUKUX (OPM M KyJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CeabCKOX03SIHCTBEHHBIC PACTCHUS».

JlaGopaTopHble 1 MPaAKTHYECKHE PA0OTHI:

Oxckypeusi «OCHOBHBIE METOJIbI U JOCTHXKEHUSI CENIEKIUU PACTEHUM U KUBOTHBIX
(Ha CENeKIMOHHYIO CTaHIIMIO, IJIEMEHHYI (epMy, COPTOUCIBITATEIbHBIA yYacTOK, B
TETJTUYHOE XO3SICTBO, TA00OPATOPHUIO arpOYHUBEPCUTETA WU HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. JBoIOIHOHHASI OHOJIOTHS.

[Ipeanochuiku BOSHUKHOBEHHS SBOJIOIIMOHHON TEOpHUH. IBOJIOIIMOHHAS TEOPHS U e
MecTO B OuoJsioruu. BiusiHue »BOMIONMOHHON TEOPUH HAa pa3BUTHE OWOJOTHH U JIPYTHUX
HayK.

CBugerenscTBa 3BoJIONUU. [[aneoHTONOrHYECKHUE: MOCIEA0BATENBHOCTD MOSIBICHUS
BUJIOB B TAJIEOHTOJIOTMYECKOW JIETONMHUCH, TMepexoHbie (opMmbl. buoreorpaduueckue:
CXOJCTBO U paznuyue GpayH u (Jop MaTepuKoB U OCTPOBOB.

OMOpHOJIOTUYECKHE:  CXOJACTBA M pa3iauuus HAMOPHUOHOB  pa3HBIX  BUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHaJOTUYHBIE,
pYIMMEHTapHbIE  OpTaHbl, AaTaBU3MbL.  MOJNEKYIIPHO-OMOXUMUYECKUE:  CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META0OIMYECKUX IMyTEH y BCEX OPraHU3MOB.

OpostonionHas teopus Y. JlapBuna. [Ipennochuiku BO3HMKHOBEHHMS JTapBUHU3MA.
JIBuKyiue Ccuiabl SBOMIONMUA BUIOB 1O JlapBuHYy (M30BITOYHOE pa3MHOMKEHUE MPHU
OTPaHUYEHHOCTU PECYPCOB, HEONpPEAEIEHHAS U3MEHUUBOCTh, OOpb0a 3a CyIlIECTBOBAaHHUE,
€CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Bostonuu (CTI) u e€ OCHOBHbBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsiiusa kak e1TMHUIA BUIa U 3BOJIOLINH.

JBuxyiue cuibl ((akTophl) IBOJIONUHN BUAOB B MPpUPOJe. MyTallMOHHBIN MPOIIeCC
1 KOMOWHATUBHAST M3MEHUYUBOCTH. [lomymnsiimoHHbie BOIHBI U aAperd renoB. M3omsmus u
MUTpaIus.

EctecTBenHbIil 0TOOp — Hampasisitonuii paktop Bomroruu. DOpMBI €CTECTBEHHOTO
orbopa.

[IpucnocoOieHHOCT,  OPraHU3MOB  Kak  pe3yinbrar  »Bojouuu. [Ipumepst
MPUCIIOCOOJIEHUI y Opranu3MoB. ApoMop(ho3bl U UIHO-aJanTallUu.

Bun u BugooOpaszoBanue. Kputepuu Buaa. OcHoBHBIE (POpMBI BUI000Opa30BaAHUS:
reorpaduueckoe, IKOJIOrH4ecKoe.



MaxkposBomronus. Dopmel DBOJIIOLUH: dunernueckas, IBEPIrEeHTHAs,
KOHBEpIreHTHasl, napajuiesnbHas. HeoOpaTuMocTh HBOTIOIUY.

[IpoucxoxaeHne OT HeCHEUHAIM3UPOBAHHBIX TMpenkoB. IIporpeccupyromnias
crienuanu3anua. AfanTuBHas pajauanus.

JdeMoHcTpanum:

IHoptpersr: K. JInnnei, K. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. bap,
3. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmumbpl U cxembl: «Pa3BuTue OpraHMYecKoro Mupa Ha 3emiie», «3apoJIbIIIu
MMO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy», «Dopmbl OOpHOBI 3a CYIIECTBOBaHUEY,
«EctecTBeHHBINT 0TOOPY», «MHOroo0pasue coOpToB pacTeHuil», «MHoroo0Opasue Mnoposu
KUBOTHBIX»,  «[lomymsmuu», «MyTallMOHHAasT  U3MEHYHMBOCTH», «ApOoMOpPGO3bI»,
«Mnuoananramumny, «OOmas aereHepauus», «JBrxynme cuiibl 3BoIONUNMY», «Kapra-
cxema wMmapuipyta nyremectBus Y. JlapBuna», «bopbba 3a cCyllecTBOBaHHEY,
«IIpucrnocoOaeHHOCTD OpraHHU3MOB, «['eorpadpuyeckoe BUJI000pa30BaHUEy,
«IKOJIOTHYECKOE BH1000pa30BaHHE.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU THIAMU OKpacku, Habop
IJIOJIOB U CEeMsiH, KoJuieKius «lIpuMepbl 3alUTHBIX MPUCTIOCOOICHUM Yy JKHUBOTHBIXY,
Mozienb «OCHOBHBIE HAMPABICHUS IBOJNIOIUNY, 00bEMHAsT Mozenb «CTpOeHHE TOJIOBHOTO
MO3Ta O3BOHOYHBIX).

buoreorpadguueckas kapra mupa, kojuieKuus «PopMbl COXPaHHOCTH HCKOIAEMbIX
KUBOTHBIX W pPacTeHUi», Monenb anmiukanusa «llepekpéct XpoMocom», BIIaKHBIE
npenapatel  «Pa3BuTHe  Hacekomoro», «Pa3BuTHE  JATYIIKW»,  MHKpPOIpEnapar
«/Ipo3oduiiay (Hopma, myTaruu GOpPMbI KPBUIBEB U OKPACKH TeJIa).

JlaGopaTopHble 1 MPaKTUYeCKHE PA0OTHI:

Jlaboparopnas padota Ne 1. «CpaBHeHHe BUAOB 110 MOP(OTOTUIECKOMY KPUTEPUION.

JlaGopatopHas pabora Ne 2. «OmnmcaHue TPHUCIOCOOJIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE KU3HHU HA 3eMuie.

JloHay4yHblE TpPEACTABICHUS O 3apOXKIACHUM OKU3HA. HaydHble TUIOTE3BI
BO3HUKHOBEHUS >KM3HU Ha 3emiie: abMoreHe3 W MaHCIepMHs. XHUMHUYECKas SBOJIOIUS.
AOUMOTEHHBIN CHMHTE3 OPraHUYECKHX BEIIECTB M3 HEOPTAaHMUYECKHX. DKCIEPUMEHTAIBHOE
MOJTBEPKICHUE XUMUUYECKOHN 3BosfonnKu. HavanbHbie ATanbl OMOJIOTHYECKON SBOJIIOLIMH.
I'mnoreza PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp ¥ BO3HHUKHOBEHHE
npoToKJIeTKU. [lepBrie KneTku 1 ux 3Bomonus. POpMHUPOBAHME OCHOBHBIX I'PYIIN KUBBIX
OpPraHu3MOB.

Pasutne xu3Hu Ha 3emiie mo spaM U nepuonam. Karapxeil. Apxeiickas u
npoTtepo3oiickas 3pel. [laneosoiickas 3pa U €€ Mepuolbl: KeMOPUNCKUNA, OPJIOBUKCKUM,
CUJIyPUMCKUU, TIEBOHCKUM, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o030iickas 3pa u €€ NepuoAbl: TPHACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oiickas 3pa u €€ nepuopl: NajJeoreHOBbIN, HEOT€HOBBIN, AaHTPOIIOT€HOBBIM.



XapakTepuCTUKa KJIUMara W TEOJOTMYECKUX mpoueccoB. (OCHOBHBIE 3Tambl
ABOJIIOIMK PACTUTEIHLHOTO U KMBOTHOTO MUpa. ApoMop(o3bl Y pacTeHUN U KUBOTHBIX.
[losiBieHue, paciBET U BEIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrtema OpraHM4ecKOro Mupa Kak OTpaxkeHue HBomouud. (OCHOBHbBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

DBOJIIOLIMSL  YEJIOBEKA. AHTPOIOJOTUSl Kak Hayka. Pa3BuTue mnOpeacTaBICHUN O
MPOUCXOXKACHUH 4elIoBeKa. MeToabl uM3yueHus aHTponoreHeza. CXoACTBa W pa3ivyuMs
YeJI0BEKa U KUBOTHBIX. CUCTEMATUYECKOE TTOJIOKEHUE YETTOBEKA.

JBumxymue cunbl (pakropbl) aHTpomnoreHe3a. HacneiacTBeHHass M3MEHUMBOCTH U
€CTEeCTBEHHBIM 0TOOp. OOIIECTBeHHBIM 00pa3 KU3HHM, W3TOTOBICHUE OPYIUU Tpyna,
MBIIIJIEHUE, PEUb.

OCHOBHBIE CTaMM W BETBU DSBOJIOLMU YEJIOBEKA: AaBCTPAIONUTEKH, YeloBeK
ymenbid, YenoBek npsaMoxoasamui, YenoBek HeaHAEPTaIbCKUM, YeloBEK pa3yMHBIM.
Haxonku wuckomaeMbIX OCTAaTKOB, BpeMsl CYIIECTBOBaHHUsSA, 00JIACTh pPacHpOCTpaHEHWs,
00BEM T'OJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSI.

UYenoBeueckne pacbl. OCHOBHBIE OOJIBIIIME pachl: €BpONEOUHAs (E€Bpa3uiicKas),
HErpo-aBCcTpaliouHas (dPKBaTOpHAJIbHAS), MOHTOJIOUHASA (A3MATCKO-aMEPHUKAHCKas).
UepTthl MpUCTIOCOOJCHHOCTH  MPEJACTABUTENICH  YENOBEYECKUX pac K  YCIOBUAM
cyuiecTBoBanus. EqMHCTBO yenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[TopTpetsl: ®@. Peau, JI. [lactep, A. 1. Onapun, C. Mumnnep, I'. FOpu, Y. J{apBuH.

Tabmuupr u  cxembl: «Bo3uukHoBeHue ConHeYHOUW cucTeMbl», «Pa3Burtue
OpraHUYeCKOro MUpay, «PacturenbHas KJIETKa, «KuBoTHas KJIETKa»,
«IIpokapuotnueckas Kietka», «CoBpeMEHHass CHCTEMa OpPraHU4YeCKOro MHpay,
«CpaBHEHUE aHATOMHUYECKHX YEePT CTPOCHHUS YEJIOBEKa M 4YEJIOBEKOOOPA3HBIX 00€3bsHY,
«OCHOBHBIE MECTa MAJICOHTOJIOTUYECKUX HAXOJOK IMPEIKOB COBPEMEHHOI'O YEJIOBEKaY,
«/lpeBHenmme  moam», «JpeBHue  mrogm», «llepBble  COBpEMEHHBIE  JIFOIW,
«YenoBevyeckue paco».

Oo6opynoBanue: Mysku «lIpoucxoxaeHue denoBeka» (OFOCTBI aBCTPAJIONHUTEKA,
MUTEKAaHTPOMa, HEAHAEpPTalblla, KPOMAaHbOHIIA), CICMKH WA H300paXKEHUsS KaMEHHBIX
opyaui MEepBOOBITHOTO YEeJI0BEKa (KaMHH-YOIIIEPHI, pyOurna, ckpeOna),
reoxXpoHoyiornyeckas Tabnuna, koiwiekuus «DopMbl  COXPAaHHOCTH  HMCKOIAEMBIX
KUBOTHBIX M PACTEHUI.

JlaGopaTopHble U MPpaKTHYECKUE PA0OTHI:

[Ipaktuueckass pabora Ne 1. «l/3yueHue uCKOmaeMbIX OCTAaTKOB PpAaCTEHUM U
KUBOTHBIX B KOJUICKLIHSIX).

OKCKypcusi «IBOJIOLMS OPraHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-HAyUHbIN
WJIA KpaeBeaUEeCKUM My3eil).

Tema 3. Opranu3Msbl 4 OKpYysKalIas cpeaa.

DKOJIOTHSl KAaK Hayka. 3ajadyd M pasfenbl 3KOJIOTHH. MeToabl 3KOJOTMYECKUX
HCCJIEI0BAaHUM. DKOJOTHUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.



Cpeapl oOuTaHusT OpPraHU3MOB: BOAHAs, HAa3€MHO-BO3AYLIHAs, IOYBEHHA,
BHYTPHOPTraHU3MEHHAS.

Okonornyeckue  (akropbl.  Knaccupukamuss ~— HKONIOTMYECKUX  (PAKTOPOB:
abuoTuyeckue, OMOTUYECKHE M aHTPONOreHHbIE. JIeHCTBUE HIKOIOrMYECKUX (PaKTOPOB Ha
OpraHU3MBbl.

Abuotnueckne (akTopbl: CBET, TeMIlepaTypa, BIAXHOCTb. DOTONEPUOINU3M.
[Ipucnocobnenust opraHM3MOB K ACHCTBUIO aOMOTHYECKUX (akTopoB. buonoruueckue
PUTMBIL.

buotnyeckue ¢akropsl. Buasl OMOTHYECKHX B3aUMOACHCTBUM: KOHKYpPEHIIMS,
XMIIHUYECTBO, cuMOMO3 U ero ¢opmbl. [lapazutusm, Koomepamusi, MYTyalu3M,
KOMMEHCaJIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpau3M. 3HaUYEHUE
OMOTUYECKUX B3aUMOJACHCTBUN [JIs1 CYyIIECTBOBAHHS OPraHM3MOB B MPUPOJIHBIX
coo011ecTBax.

DKOJIOTUYECKHUE XapPaKTEPUCTUKU MOnyssiuu. OCHOBHBIE TOKa3aTenu MOMYJISLNU:
YHUCJIEHHOCTh, TUIOTHOCTh, POKJIAEMOCTh, CMEPTHOCTh, MPUPOCT, MUrpauusa. JuHamuka
YUCJICHHOCTH TIOIYJISIIIUU U €€ Perysiius.

JdeMoHcTpanum:

[Toptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabmuupt u cxembl: kapta «lIpupoansie 30HBI 3emnu», «Cpenbl oOUTaHUS
opranuszMoBy, «Doronepuoauszm», «llonmynsaunun», «3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
HonyJisauuu HHQYy30puu-Tydenpkn», «llumessie nenm».

JlaGopaTopHble 1 MPpaKTHYeCKHE PA0OTHI:

Jlaboparopnas padota Ne 3. «Mopdosornyeckne 0COOCHHOCTH PAaCTCHUHN U3 Pa3HBIX
MeCT OOUTaHUsD.

JlaGopatopHast pabora Neo 4. «BnusHue cBeTa Ha pPOCT W pPa3BUTHE YEPEHKOB

KoJIeycay.
IIpaktnueckass padora Ne 2. «IloacyéT IUIOTHOCTH NOMYJIALMI pa3HbIX BHUJIOB
pacTeHUN».
Tema 4. Coob1iecTBa M 3KOJI0rHYECKHE CUCTEMBI.
CooOmiectBo  opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHUIOBaS,

pocTpaHCTBeHHAas1, Tpoduueckas (muimesas). Buasi-nomuHanTel. CBsi3u B OUOIIEHO3E.

DKoJornyeckne cucteMnl (9kocuctemsl). [lonsaTre 06 skocucTeMe U OUOTEOIIEHO3E.
QOYHKIHUOHAJIBHBIE KOMIIOHEHTBl SKOCHCTEMBI: MPOAYLEHThl, KOHCYMEHTBI, PEIyLICHTHI.
KpyroBopoT BeliecTB U MOTOK SHEPTrUuM B IKocucteme. Tpodudeckue (MUIIEBbIC) YPOBHU
skocuctembl. [lumeBsie nenu U cetd. OCHOBHBIE TOKAa3aTeNIM 3KOCUCTEMBI: OHomacca,
MPOAYKIUS. DKOJIOTUUYECKUE MUPAMHUJIBL: MPOAYKIIUU, YACIEHHOCTH, OnoMacchl. CBOMCTBA
AKOCHUCTEM: YCTOMUYHUBOCTh, CAMOPETYIsLUs, pazButue. CyKueccus.

[IpuponHble 3KOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCUCTEMA XBOWHOTO WU
IMPOKOJIMCTBEHHOIO Jieca.

AHTpPONIOT€HHbIE HKOCHUCTEMBI. ATpPO3KOCUCTEMBI. YpO03KOCUCTEMBI.
buonoruueckoe u X035MCTBEHHOE 3HAUEHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.



buopaznooOpaszue kak  Qakrop ycToWumBocTM  3KocucteMmM. CoxpaHeHue
OMOJIOrMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B. . Bepnaackoro o 6uocdepe. ['panuiibl, coctaB v CTpyKTypa Ouocqepsbl.
XKusoe BeniecTBo 1 ero pyHkuuu. OcoO0eHHOCTH OHochepbl Kak ri100aabHON 3KOCUCTEMBI.
Jlunamuueckoe paBHOBeCHE U oOpaTHas CBs3b B Onocdepe.

KpyroBopoThI BemecTB U OMOT€OXUMUYECKUE IUKIBI JIEMEHTOB (Yriaepojaa, a3oTa).
3oHanbHOCTH Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuectBO B Oumochepe 3emyid. AHTPOINOreHHbIE H3MEHEHUsT B Ouocdepe.
['moGanbHbIE 2KOTOTHYECKUE TTPOOTIEMBI.

CocymiectBoBanre Npupojabl U yenoBedecTBa. CoxpaHeHue OuopazHooOpaszus Kak
OCHOBa yctoiumBocTH Omocheprl. OCHOBA paMOHAIBHOTO YIPABICHHUS MPHUPOTHBIMH
pecypcaMu U UX UCTONIb30BaHue. JlOCTIKEHUST OMOIOTHH U OXpaHa MIPHUPOJIBI.

JdeMoHcTpanum:

IToptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuust u cxembl: «llumessie nenu», «bHOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmecTBay, «llenu nuranusy, «Ikonorudeckas nupamuaay, «buocdepa
U 4YeJIOBEK», «IKOCUCTEMA HIUPOKOIUCTBEHHOTO Jecay, «IKOCUCTEMA XBOMHOIO Jiecay,
«buoiieno3 BomoéMay, «ArpoueHos», «llpuMepHble aHTPOMOT€HHbIE BO3JIECUCTBHUS Ha
npUpoay», « BakHEWITNe NCTOYHUKN 3arps3HEHHS BO3AyXa U IPYHTOBBIX Bo1», «IlouBa —
BaKHEHIIas cocraBisromas ounocheprr», «Daktopsl Aerpaganuu mous», «llapHUKOBBIM
ahdexr», «DakTopsl paaMOAKTUBHOIO 3arpsisHeHUs Ouochepsl», «OOmas CTpykTypa
ouocdeprl», «PacnpocTpaneHue xu3Hu B Omocdepey, «O30HOBBIA dKpaH OHoOcheph,
«KpyrosopoT yriepona B Ouochepe», «KpyroBopoT a3oTa B Ipupoie».

O6opynoBanue: Mojenb-aniuMkanus  «TunudHsie  OWOIEHO3bI»,  repOapuit
«PactutensHple cooOmiecTBay, Koiuiekiuu «buorieHosy, «BpeauTenn BaKHEUITHUX
CEJIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuu W KOJJICKIIMU PACTEHUW U >KUBOTHBIX,
NpUHAJISKAIINE K Pa3HbIM SKOJOTUYECKHM TpYIIMaM OJHOTO Buaa, KpacHas kHura
Poccuiickoit deaeparuu, n300paxeHus OXpaHIeMbIX BUJIOB PACTEHUH U )KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA [NPOI'PAMMBI 110
BHUOJIOI'NA HA BA30BOM YPOBHE CPEJHEI'O OBIIET'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycrtaHaBiauBalTCs TPeOOBAHMS K pe3yibTaTaM OCBOEHUS
oOyyaromMMHcs ~ IporpaMM  cpefHero  obmero  oOpa3oBaHMs:  JIMYHOCTHBIM,
MeTaInpeAMETHBIM U MTPEAMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpyKType TMYHOCTHBIX pe3yIbTaTOB OCBOEHUS MpeaMeTa «buoaorus» BbIICICHBI
CJICAYIOIINE COCTABJISIIONIME: OCO3HAHME OOYYAIOI[UMUCS POCCUUCKON Trpa)aaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPE/ICIICHUIO,
HaJIM4Me MOTHBAIMU K OOYYEHHUIO OMOJIOTHHU, IeJeHANPABIEHHOE Pa3BUTHE BHYTPEHHUX
yOEXKJICHUI JIMYHOCTH HA OCHOBE KIIOYEBBIX IIEHHOCTEHM M HMCTOPUYECKUX TPaTULIAMA
pa3BUTHA OHMOJIOTMYECKOTO 3HAHWSA, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI B CBOEH JESITEIBHOCTH II€HHOCTHO-CMBICIOBBIMU YCTaHOBKAMH,
OPUCYIIUMH  CUCTEME OMOJOTUYECKOro o00pa30oBaHMs, HAJIMYHE DKOJIOTHYECKOTO
IPaBOCO3HAHMS, CIOCOOHOCTU CTaBUTH 1€ U CTPOUTH )KU3HCHHBIC TJIAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeamera «buonorus» npocturaroTcss B
€AMHCTBE YYEeOHOW M BOCTIMTATENILHON JESITEIIbHOCTH B COOTBETCTBUM C TPAIULIMOHHBIMU
POCCUHCKMUMHU  COLMOKYJIbTYPHBIMH, HCTOPUYECKUMU U  JTYXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMHM, TPUHATHIMM B OOIIECTBE TMpaBWJIAaMU ¥ HOPMaMu TOBEACHUS U
CIOCOOCTBYIOT MpOIeccaM CaMOIO3HAHUS, CAMOBOCIIMTAHUS U CaMOPAa3BUTHSA, Pa3BUTHS
BHYTPEHHEH MO3ULIMHU JIMYHOCTH, NMATPUOTH3MA, YBAXKEHHSI K 3aKOHY M IPABOIOPSIKY,
YeJIOBEKY TpyJa U CTapluieMy MOKOJICHHUIO, B3aUMHOTO yYBa)KCHHsI, OEPEKHOTO OTHOIICHUS
K KYJbTYPHOMY HACJIECAUIO WU TPAAUIMSAM MHOTOHAIIMOHAJIBHOTO Hapoja Poccuiickoi
denepannu, MPUPOJIE U OKPYKAIOIIEH CPELE.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHUS Y4eOHOro mnpeamera «buomorus» mOMKHBI
OoTpakaTb ~ TOTOBHOCTh W  CIIOCOOHOCTh  OOYyYalONIUXCS ~ PYKOBOJICTBOBATHCS
chopMUpOBaHHOW BHYTPECHHEH MO3HMIMEH TUIHOCTH, CHCTEMOU IICHHOCTHBIX OPUEHTAIIHH,
MO3UTUBHBIX BHYTPEHHHX YOEKIECHHI, COOTBETCTBYIOIIMX TPAJULIHUOHHBIM IEHHOCTSIM
pOCCUICKOr0 OOIIECTBa, PACIIMPEHHE >KU3HEHHOTO OIbITa WU ONbITa JESITEIbHOCTH B
MPOLECCE peAM3alMi OCHOBHBIX HAIPABJIEHUW BOCHMUTATEIIBHOM NIESITEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpa:k1aHCKOT0 BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TMO3HUIIMH OOYy4YaAIOMIEToCs] KaK aKTHUBHOTO W
OTBETCTBEHHOT'0O YJIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLUHMOHHBIX MpaB U OOA3aHHOCTEH, yBa)KEHHUE 3aKOHA U
MIPaBONOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM MAEATETLHOCTH MPU CO3JaHUM Y4YEOHBIX
MPOEKTOB, PEIICHUU Y4YEOHBIX M IMO3HABATEIBHBIX 3a/1a4, BHIIMOJHEHUU OMOJOTHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPENENsATh COOCTBEHHYIO MO3UIMIO IO OTHOILICHUIO K SIBIICHUSIM
COBPEMEHHOM KU3HU U OOBACHITH €€;

YyMEHUE YYUTHIBAaTb B CBOUX JIEHUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUSL JIIOJIEH C pPa3HBIMU YOCKACHUSMH, KYyJbTYPHBIMH IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B IPOILIECCE COBMECTHOTO BBIMIOJHEHUS YUYEOHBIX,
MO3HABATEJILHBIX M HCCIEA0BATEIbCKUX 3a7ay, YBAXKUTEIBHOTO OTHOILICHUS K MHEHHIO
OTIOHEHTOB TIPU OOCYXIECHUHU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJICPIKAHNS;

FOTOBHOCTh K TYMAaHUTapPHOU M BOJIOHTEPCKOU €S TENBHOCTH;

2) IaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUMCKON TpaxAaHCKOM HUJIEHTUYHOCTH, IaTPUOTHU3MA,
YBAKEHUS K CBOEMY Hapojay, YyBCTBAa OTBETCTBEHHOCTH mepe] PoaumHoM, ropaoctu 3a
CBOM KpaH, CBOW PoawHy, CBOM S3BIK M KYJIbTYpPYy, IPOLIJIOE M HACTOAIIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[ICHHOCTHOE OTHOIIIEHUE K TMPUPOJHOMY HACIECAUI0O W TaMSITHUKAM MPUPOIBI,
JTOCTHKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATH BKJIAJlI POCCUMCKUX YYEHBIX B CTAHOBIIGHHE W DPA3BUTHE
OMoJOTMY, TTOHMMAaHMUS 3HAYEHUS OHOJOTUM B TMO3HAHUM 3aKOHOB MPHUPOJIBI, B JKU3HU
YeJioBeKa U COBPEMEHHOTO 00IIeCTBa;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CiHyXeHuto u 3amure OredecTsa,
OTBETCTBEHHOCTH 3a €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX IEHHOCTEN POCCUMCKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO IMOBEICHUS;

CIIOCOOHOCTh  OLIGHHMBATh CHUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYHBOTO OYIyIIEro;

OTBETCTBEHHOE€ OTHOLICHUE K CBOMM PpOJUTEIISIM, CO3aHUI0O CEMbUH Ha OCHOBE
OCO3HAHHOTO NPHUHATHUS LEHHOCTENM CEMEWHOW XU3HU B COOTBETCTBUM C TPAAULIUSIMHU
HaponoB Poccuu;

4) 3cTETHYECKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOUIEHWE K MHPY, BKJIIOYas OSCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIICHHUI;

IMOHUMaHHE 3MOLMOHAIIBHOTO BO3JACUCTBHS KUBOW MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXCHHIO B PA3HBIX BUIAX UCKYCCTBA, CTPEMIIEHUE MPOSBIISTH
Ka4eCTBA TBOPYECKOU JIMYHOCTH;

5) ¢usuyeckoro BoOCHUTAHUS, (POPMUPOBAHUS KYJbTYPbl 3JA0POBbS U
IMOLMOHAJIBHOIO 0JIArONMOJIYYHs:



MOHMMAaHWE M peaau3alus 370pOoBOro U Oe30macHOro olpasa >KU3HU (370pOBOE
MUTaHUe, COOJIIJICHUE TUTMEHUYECKUX TMPaBUJ U HOPM, COaJaHCUPOBAHHBIA PEXKUM
3aHSATUN U OTAbIXA, PEryysipHas pu3nMvecKasi akTUBHOCTh), OEPEKHOT0, OTBETCTBEHHOIO U
KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3HUYECKOMY U TICUXUYECKOMY 3/10POBBIO;

MMOHUMAaHHME IIEHHOCTU MPaBWJI HHAWBUIAYAJTHHOTO W KOJUIEKTMBHOTO 0€30MacHOTO
MOBEJICHUSI B CUTYAIUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TIOCIEACTBUM U HENPUSTHS BPEIHBIX MPUBBIUEK (YyMOTpeOICHUS
AJIKOTOJIs1, HAPKOTHUKOB, KYpEeHUS );

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPY/ly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢e;

TOTOBHOCTh K AaKTHUBHOW JCSATEIBHOCTH TEXHOJIOTHYECKOW U  COIUAIIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh HMHHUIMUPOBATh, IJIAHUPOBATH U  CAMOCTOSTEIHHO
BBITIOJIHSITH TAKYIO €SI TEIbHOCTb;

UHTEpPEC K pa3udHbiM cdepaMm npodeccuoHaTbHON AESTEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyayiier mpodeccuu W pearru30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUTAHbI,

TOTOBHOCTh M CIOCOOHOCTH K OOpa3OBaHUIO M CaMOOOpa30BaHUIO HA MPOTSHKECHUU
BCEM JKU3HHU;

7) 3K0JI0THY€eCKOT0 BOCTTUTAHMS:

AKOJIOTHYECKHU 1€JIeCO00pa3HOe OTHOIICHHE K MPHUPOAEC KaK MUCTOYHUKY KU3HHM Ha
3emiie, OCHOBE €€ CyIleCTBOBAHUS,

NOBBIICHUE  YPOBHS  DKOJIOTMUECKOW  KYJBTYphl:  NPUOOpETEHHE  OIbITa
IUIAHUPOBAHUSA TOCTYIKOB M OLIEHKM HMX BO3MOXHBIX IOCIEACTBUM I OKpYXKarolleu
Cpenbl;

OCO3HaHHE TI00aJBHOTO XapaKTepa YKOJIOTHUYECKUX MPOOJIEM U MyTeH UX PelIeHUs;

CIIOCOOHOCTh HCIIOJIB30BaTh MpHOOpeTaeMble MPHU H3YYCHUW OWOJOTHH 3HAHUS M
YMEHHS TPU PEIICHUU MPoOJieM, CBA3AHHBIX C PAIlMOHAIBHBIM MPUPOIOTOIE30BAaHUEM
(cobnrofeHue mpaBuil MOBEICHUS B MIPUPOJIE, HAMMPABICHHBIX HA COXPAHEHUE PaBHOBECUS
B DKOCHUCTEMAX, OXPaHy BUOB, IKOCHCTEM, OUOCHEpHI);

AKTUBHOE HEMPHUATHE JCUCTBUM, MPUHOCIIIMX BPE OKPYKAIOMIEW IPUPOIHOU Cpee,
yMEHUE MPOTHO3UPOBATH HeOIaronpusiTHbIC AKOJIOTHYECKHUE MOCJIECTBUS
NpEeANTPUHUMAEMBIX JIEMCTBUNA U MIPEIOTBPAILATh UX;

HaJM4Yue Pa3BUTOrO 3KOJOTHUYECKOTO MBIILICHUS, YKOJIOTUYECKOW KYJIbTYpPHhI, OINbITa
NEATENIbHOCTU HKOJOTMYECKON HampaBJIE€HHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMHU B
MMO3HABATEIbHOM, KOMMYHUKATUBHON M COI[MAIbHON MpPaKTUKE, TOTOBHOCTH K y4acTHIO B
MPAKTUYECKOMN AESATEIbHOCTH SKOJIOTUUECKON HANIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOr'0 MO3HAHUA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HayKM M OOIINECTBEHHOM NPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE KYJIbTYP,
CIOCOOCTBYIOLIETO0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;



COBEPIICHCTBOBAHUE S3BIKOBOM M YHUTATEIbCKOM KyJIbTypbl Kak CpeAcTBa
B3aMMOJCHCTBHS MEXKIY JIIOJBMH U TTO3HAHUS MHPA;

MOHUMaHHUE creuuPuKu OMONIOruu Kak HayKH, OCO3HaHUsS €€ poiau B GOPMHUPOBAHUU
palMOHAIBHOTO HAyYHOTO MBIIIICHUS, CO3JaHWU IIEJIOCTHOTO MPEACTaBICHUS 00
OKpY)XKaloIlleM MHpe KaK O €IWHCTBE IMPHUPOJABI, YeloBeKa W oOIIecTBa, B TMO3HAHUU
OPUPOJIHBIX 3aKOHOMEPHOCTEM M pEHIeHHH MpoOJieM COXpaHEHHS TMPUPOTHOTO
pPaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHOJOTHUU I COBPEMEHHON IMBWIIM3AIIHH:
oOecriedeHrss HOBOTO YPOBHS pPa3BUTHS MEIUIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX peIaTh pPecypcHbIE TPOOJIEeMBl pPa3BUTHS YEIOBEYECTBA,
MIOWCKa IMyTeH BBIXOJIa U3 TJI00ATBHBIX KOJOTHIECKUX MPOOJIeM U 00ecTiedeH sl mepexoia
K YCTOMYMBOMY Da3BUTHIO, PallMOHAIFHOMY HCIOJB30BAaHUIO TMPHUPOJHBIX PECYpPCOB H
(GOpMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHOJOTHYECKUX 3HAHUW B IIENSAX IOBBIIICHUS
o0miel KyJIbTypbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, KaK COCTaBHOHW 4YacTH
(YHKIIMOHAIBHON TPAMOTHOCTH 00yJaroIuxcsi, POpMUPYyeMON TP NU3YICHUH OUOJIOTHH;

NOHWMAaHUE CYIIHOCTH METOJIOB MTO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX,
CIIOCOOHOCTH WCIIOJIB30BATh MOTYYaeMbIe 3HAHUS ISl aHamu3a U OOBSCHEHUS SBICHHUN
OKPY’KaOIIEero MUpa W MPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUE JienaTh 000CHOBAHHBIC
3aKJIIOYEHHUS] HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS JAAHHBIX C IEJIbI0 MOJYYEHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIILHO UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS NJISl pelIeHUs
po0JieM B peajbHBIX KU3HEHHBIX CUTYaIUAX;

OCO3HAHHME IIEHHOCTH HAy4YHOW JIESITENIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH
MPOEKTHYIO U UCCIEAOBATENbCKYIO NESITEIbHOCTh MHANBUAYAIBLHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHUN MO OHMOJOTHU B COOTBETCTBUHU C >KM3HECHHBIMU
OTPEOHOCTSMH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe  pe3yibTaThl OCBOCHUS ydeOHoro mpeamera «buomorusy»
BKJIIOYAIOT:  3HAYUMble  JJI1  (OPMHUPOBAHHUS  MHPOBO33PEHHUS  OOYyUYaIOIIUXCS
MEKIUCIMIUIMHAPHBIE  (MEXIpPEIMETHbIE) OOIICHAyYHbIC TOHATHS, OTPaKaroIIUe
IIEJIOCTHOCTh HAYYHOW KapTUHBI MUPA M CIICIHU(PUKY METOJIOB TIO3HAHHMS, UCITOIh3YEMBIX B
€CTECTBCHHBIX HayKaX (BEIIECTBO, SHEPTHUsl, BJICHUE, MPOIECC, CUCTEMa, HAYUHBIN (haKT,
MPUHIIAII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, HCCIICOBAaHHWE, HAOIOJCHUE,
W3MEpPEHUE, OKCICPUMEHT U  JAPYIUX), YHHUBEpPCAJIbHBIC  Y4COHBIC  JICHCTBUSA
(mo3HaBaTENBHBIC, KOMMYHHKATHBHEIE, PETYISATUBHBIC), obOecTieUnBaOIINe
dbopmupoBanue  (QYHKIIMOHAIBHONH TPAaMOTHOCTH W  COIUMAIBHOM  KOMIICTCHIIMH
0o0yJaronuxcs, CIIOCOOHOCTH 00y4JarommuXxcst HCIIOJIb30BaTh OCBOCHHBIC



MEXIUCIMIUIMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHUSI U YHUBEPCAJIbHbIC YUCOHBIC 1EUCTBUS
B MIO3HABATEIIbHON U COLUAIIBHOU ITPAKTHUKE.

MertanpenMeTHble  pe3yJdbTaThl  OCBOEHUSI  MPOrpPaMMbl  CPEIHETro  0OIIero
00pa3oBaHus JOJKHBI OTPAXKaTh:

OBJajieHNe YHUBEPCAJbHBIMY Y4eOHBIMH MO3HABATEIbHBIMHY JI€CTBUSIMU:

1) 6a3oBbI€e JJOrHUYECKHE JeHCTBHA

CaMOCTOSITEILHO (OPMYIUPOBATh U AKTYaJM3UPOBATh MPOOIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUUN MPUEMBI JIOTMUYECKOTO MBIIUICHHS (aHaIu3a,
CUHTE3a, CPaBHEHHUS, Ki1accupUKaIU, 0000IIeHHS), PACKPBIBATh CMBICT OMOJIOTHYECKUX
NOHATUN (BBIACIATh WX XapakTEpHbIE NPHU3HAKU, YCTAHABIWBATH CBA3U C JAPYTUMH
MOHSITUSIMH )

OTPENEINATh 1EIN JeATeIbHOCTH, 3aJ]aBasi apaMeTpbl U KPUTEPUH UX JOCTHKCHUS,
COOTHOCHUTDH PE3YyJIbTAThI JIEATEIIBHOCTH C MOCTABICHHBIMU IEIISIMH;

UCITIOJIH30BaTh OMOJIOTUYECKHE TMOHATHS IS OOBICHEHUST (DAKTOB U SIBJIICHHUM >KHBOM
IPUPO/IBI;

CTPOUTH JIOTHYECKUE PACCYXKIEHUs (MHAYKTUBHBIC, NEIYKTUBHBIC, N0 aHAJIOTHH),
BBISIBJIATH  3aKOHOMEPHOCTH M  TPOTHBOPEUUS] B  PACCMATPUBAEMBIX  SIBIICHUSX,
(bopMyITHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

OPUMEHATh CXEMHO-MOJENbHBIE CPEACTBA ISl MPEACTABIEHUS CYIIECTBEHHBIX
CBsI3€il M OTHOIIECHWH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TAKKe MPOTHUBOPEUYUN
Pa3HOTO POJia, BBISIBJICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IUIaH peHIeHUsT MpoOJieMbl ¢ Y4YETOM aHalu3a HUMEIOIIUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JESATEIbHOCTh, OLIEHUBATh COOTBETCTBUE pPE3YJIHTATOB
LEIsM, OLIEHUBATh PUCKU MOCIEACTBUMN 1€ TEIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B YCIOBHUSIX pPEaTbHOTO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICUCTBHUS;

pa3BHUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCJIeA0BaTEeIbLCKHE JeHCTBHA:

BIIQJICTh HABBIKAMHM Y4YEOHO-HUCCIIEIOBATENBCKOM H MPOEKTHOM JEATENbHOCTH,
HABBIKAMH pa3perieHus: MpoosieM, CIIOCOOHOCTHI0O U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY
MMOMCKY METOJIOB PEIICHMS] MPAKTHYECKUX 3a/]ady, MPUMEHEHUIO Pa3Iu4YHBbIX METOJIOB
MMO3HAHMUS;

WCIIOJIb30BaTh PA3JIMYHbIE BUABI ACSATEILHOCTU MO MOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEpIpEeTAlU, TPeoOpPa30BaHUI0 U MPUMEHEHUIO B YYEOHBIX CUTyalUsAX, B TOM YHCIIE
MIpU CO3JJaHUH YYEOHBIX U COLUATIbHBIX POEKTOB;

dbopMHUpOBaT, HAYYHBIM THI MBIIUICHUS, BIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSIMU U METOJIAMU;

CTaBUTHh U (POPMYJIUPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIBHON NESTENbHOCTU
Y KU3HEHHBIX CUTYaIIUSIX;



BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M M aKTYaJU3UPOBATh 3a/1ady, BBIIBUTATH
TUMOTE3y €€ pelieHus, HAXOIUTh apTyMEHTHI JUIsl IOKA3aTelIbCTBA CBOUX yTBEPXKICHHUIA,
3a/1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHAM3UPOBATH TONYYCHHBIC B XOJE PEIICHUS 3aJaddl Pe3ybTaThl, KPUTHUYCCKU
OIICHMBATh UX TOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh PUOOPETEHHBIN OIIBIT;

OCYIIECCTRIISITH IICJICHANIPABICHHBIN ITOUCK TIEPEHOCA CPEJICTB U CITIOCOOOB JACHCTBUS B
po¢eCCUOHANIBHYIO CPEIY;

YMETh TEPEHOCUTh 3HAHHWS B TIO3HABATEIbHYI0 U TIPAKTHYCCKYIO 00JacTh
KU3HEEATEITHHOCTH;

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC WJCH, NIPEJIaraTb OPUTHHAIBHBIC MOIXO0/bI M PEIICHUS, CTABUTH
pOOJIEMBI U 33]1a4H, JIOMyCKAIONUE aIbTCPHATUBHBIC PEIIICHHSI.

3) paboTa ¢ uHpopManmeii:

OPUEHTUPOBATHCS B Pa3IMYHBIX HCTOYHHMKAX WHPOpMAHUKU (TEKCTE Y4eOHOTO
0COOUS, HAYYHO-TIONYJIIPHOUN JUTEpaType, OMOJOTHUYSCKUX CIOBApSAX U CIIPAaBOYHHKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbBIX, B VIHTepHETE), aHAIN3UPOBaTh HH(OPMAIIUIO Pa3IMIHBIX
BUJOB W (OpM MPEJCTaBICHUS, KPUTUYCCKH OIICHUBATH €€ JOCTOBEPHOCTh U
HENIPOTUBOPECUYHBOCTb;

(dbopMynHpoOBaTH 3aMPOChl U MPUMEHSTH Pa3IUYHbIE METOIbl IIPU MOUCKE U 0TOOpE
O6unonornyeckoi HHGOpMaIINK, HEOOXOAMMOM JIJIsl BHIIOJHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTb  ONBIT  HCIOJb30BaAHUSA MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY AaKTUBHOTO HCIIOJNIB30BAHUS Pa3IMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO BBIOMpPATh ONTHUMANbHYIO (OPMY MPEICTABICHUS OMOJOTHUECKOM
uHopManuu (CXeMbl, TpaduKH, THarpaMMbl, TAOIUIbI, PUCYHKH U APYTOe);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KaYeCTBE CPEACTBAa Mpu padoTe ¢ OMOIOTrHYECKOM
uHbOpMaIHel: MPUMEHSATh XWMUYECKHE, (U3MYeCKne M MaTEMaTHYECKHUE 3HAKU U
CUMBOJIBI, (opMyIibl, abOpeBUATypy, HOMEHKIIATYpPY, HCIOIB30BaTh U MPEOOPA30OBHIBATH
3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;

BIAJCTh HABBIKAMU pPACMO3HABAaHUA W 3alIUTHl WHOOpMAIMK, HWHPOPMAIMOHHON
0€30MacCHOCTH JIUYHOCTH.

OByajgeHue yHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o01enume:

OCYIIECTBIISITh KOMMYHUKAIIMK BO Bcex cdepax >KW3HM, aKTUBHO Y4YacTBOBATh B
JUaJiore WM JUCKYCCHH TIO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3aJaBaTh BOIPOCHI,
BBICKa3bIBaTh CYXKJICHHS OTHOCHTEIIPHO BBHITIONHEHHUS TMpeaiaraeMoi 3aJadd, YIYUTHIBATh
WHTEPECHI U COTIACOBAHHOCTD MO3HIIMK IPYTUX YYACTHUKOB TUAJIOTA VI TUCKYCCUN);

pacmo3HaBaTh HEBepOAIBbHBIC CPEACTBA OOICHUS, TOHUMATh 3HAYCHHUE COIUATBHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYyallid, yMETh CMST4aTh
KOH(MIIUKTHI U BECTH TIEPETOBOPHI;



BIIAJIETh PA3IMYHBIMH CHOCOOAMHU OOIIEHUST U B3aUMOJCHCTBUSA, MOHUMATh
HaMEpPEHUS JPYTUX JIOJIEH, MPOSBIATh YBAXXUTEIHHOE OTHOIIEHHWE K COOECEIHHKY U B
KOPPEKTHOU (popme (HopMyITUpOBaATH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMUYHO U3JIaraTh CBOIO TOUYKY 3PEHHS C UCIOJIB30BAHUEM SI3BIKOBBIX
CPE/CTB.

2) coBMeCTHas 1esITeJIbHOCTD:

MMOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M UHIAWBUYATbHON pabOTHI
IpU peuieHuu OMOJOruYecKoil mpobsieMbl, 00OCHOBBIBATH HEOOXOJUMOCTh MPUMEHEHUS
IPYIIOBBIX (HOPM B3aUMOJEHCTBUS TIPU PEIICHUU yUeOHOU 3a/1a4H;

BBIOMPATh TEMATUKY M METOJIbl COBMECTHBIX JEUCTBUHN C yUETOM OOIIUX HHTEPECOB U
BO3MOKHOCTEH KaX0T0 YWICHA KOJUIEKTUBA;

NPUHUMATh I[IEJIM COBMECTHOW JEATEebHOCTU, OPTaHU30BHIBATH U KOOPJUHUPOBATH
JEeUCTBUS 10 €€ JIOCTMIKEHUIO: COCTABIISATh IJIaH JACHCTBUM, pactpeaesisiTh POiIu ¢ YUETOM
MHEHHM YYaCTHUKOB, 00CYKJaTh PE3yIbTaThl COBMECTHOUM pabOTHI;

OIICHMBAaTh KA4eCTBO CBOETO BKJIAJa M KaXJOTO Y4YaCTHHKA KOMAaHJBl B OOIIUN
pe3yIbTaT M0 pa3padOTaHHBIM KPUTEPHUSIM;

npejyiaraTb  HOBBIE  MPOEKThI, OICHWBATh HJAEHM C TIO3UIIMHM  HOBH3HHI,
OPUTHHAJILHOCTH, MIPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJIATh TMO3UTUBHOE CTPATETUYECKOE IOBEJICHHE B PA3IMUHBIX CUTYAITUsX,
IPOSIBIIATh TBOPUECTBO U BOOOpakeHUe, ObITh MHUIIMATHBHBIM.

OBiaeHne yHMBEPCAJIbHBIMY PeryJATHBHBIMH 1eHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS JJIsI BBISIBICHHS MPOOJIEM M UX pEHICHHUsS B
KU3HEHHBIX U YYEOHBIX CUTYalIHSIX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHHM IIEJIEBbIE U CMBICIOBBIE YCTAHOBKH B
CBOMX JEUCTBUSX U MOCTYIKAaX MO OTHOIIEHUIO K )KHUBOM MPUPOJAE, CBOEMY 310POBBIO U
3I0POBBIO OKPYIKAIOIINX;

CaMOCTOSITEJIbHO  OCYIIECTBJIATh  MO3HABATENIbHYIO  JIEATEIIBHOCTh,  BBISBIISATH
npoOiemMbl, CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7adll B 00pa3oBaTeNbHOMN
NEATENIbHOCTU U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEIICHHS MPOOJIEMbl C YYETOM HMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacmupsTh paMKH y4eOHOTO NMPeIMETa Ha OCHOBE JINYHBIX MPEANOYTEHUIH;

JienaTh OCO3HAHHBIA BBHIOOpP, APTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHHUIO IMUPOKOW IPYIAUIIMU B PA3HBIX
00J1acTSAX 3HAHWM, TOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:



JaBaThb OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEITEIBLHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LICIISAM;

BJIAJ€Th HABBIKAMHM I[103HABATEIbHOM pe(IeKCUM KaK OCO3HAHMS COBEPILIAEMbBIX
JNEUCTBUA U MBICIUTEIBHBIX IIPOLECCOB, UX PE3yJIbTaTOB U OCHOBAHUM, MCIOJIB30BATh
npu€Mbl pedIeKCUn JUIsl OLIEHKH CUTYallMd, BIOOpA BEPHOTO PELICHMUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX IIPU aHAJU3€E PE3YIbTATOB AEATEIILHOCTH;

3) npuHATHE Ce0ONA M IPYTUX:

MPUHUMATh ce0sl, TOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX IIPU aHAJIU3€ PE3YJIbTATOB JACATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYrMX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3UIUU APYTOro YEIOBEKa.

NPEAMETHBIE PE3YJIBTATHI

[Ipenmertnbie pe3ynbTaThl ocBoeHHs mporpammbl COO mo Ouonoruu Ha 06a30BOM
YpOBHE BKIIIOUAIOT crenuduueckue s ydeOHoro mnpeamera «buoiorus» HaydHbIE
3HAHMSI, YMEHHUS U CIIOCOOBI ICUCTBUI MO OCBOCHHIO, MHTEPIPETALIMH U MPE0OPa30BAHUIO
3HaHUM, BUJIBI JCSATEILHOCTH IO TOJYYECHUIO HOBOTO 3HAHUSA U NMPUMEHEHUIO 3HAHWI B
pa3MUYHBIX YYEOHBIX CHUTyallUsX, a TakKXe B pPEAIbHBIX KU3HEHHBIX CHUTYalHsX,
CBS3aHHBIX C Owosorueil. B mporpamme mnpeaMeTHble pe3ysbTaThl MPEICTABICHBI IO
rojiaMm oOy4eHHUS.

[IpenmeTHble pe3yabTaThl OCBOCHMs yueOHOro mpeamera «buosnorus» ¢ 10 knacce
TOJIKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJOTUU B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHHBI
MUpa W HAay4HOTO MHPOBO33PEHHUS, O BKIAJE POCCUMCKUX M 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH, PYHKIIMOHAIIBHOW TPAaMOTHOCTH YEJIOBEKA ISl PEIICHUS
KU3HEHHBIX 3a/a4Y;

YMEHUE pacKpbIBaTh COAEPKaHUE OMOJIOTMYECKHX TEPMUHOB M TOHSTUMN: KU3Hb,
KJIETKA, OpraHu3M, MeTa0oimn3M (0OMEH BEIIECTB M NpPEBpaIllEeHuE DYHEPTUHU), TOMEOCTa3
(camoperynsuusa), ypOBHEBas OpPraHHW3alMs >KHUBBIX CHUCTEM, CaMOBOCHPOU3BEICHUE
(penpoaykuusi), HACJIE€ICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHUE;

YMEHHUE u3JlaraTb OMOJOTHYECKUE TEOPUH (KIETOUYHAs, XPOMOCOMHAsA, MyTallMOHHAs,
[EHTpaJIbHAs JOTMa MOJIEKYJIsIpHON Ononorun), 3akonsl (I'. Mengaens, T. Moprana, H. U.
BaBunoBa) u yueHuss (0 UEHTpax MHOrooOpa3us M MPOUCXOXKICHHS KyJIbTYPHBIX
pactenuii H. 1. BaBuiiosa), onpeaensiTe rpaHUIbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BIAJIETh METOJIaMH HAy4YHOr'0 MO3HAaHWA B OWHOJOTHM: HAOJIOJAEHUE U
OMHUCAaHUE JKUBBIX CHCTEM, IIPOLIECCOB U SBICHUW, OpraHu3alus W MPOBEJICHUE
OMOJIOTMYECKOTO HKCIEPUMEHTA, BBIJIBUKEHHUE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH
MEXJy HCCIEAYyeMbIMH  BEJIMYMHAMHU, OOBSCHEHHE TIOJYYEHHBIX  PE3yJIbTaTOB,



WCITOJIb30BAaHHBIX HAYYHBIX TMOHATHHA, TEOPHA W 3aKOHOB, YMEHHE JeJaTh BBIBOJBI Ha
OCHOBAHHH TOJTYYEHHBIX PE3YIIBTATOB;

YMEHHUE BBIACIATh CYIIECTBCHHBIE MPU3HAKH BHPYCOB, KJICTOK MPOKAPUOT U
DYKapHOT, OJHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPTaHH3MOB, OCOOCHHOCTH TIPOIIECCOB:
oOMEHa BEIIECTB W TPEBpAIECHUS JHEPrUM B KIETKe, (DOTOCHHTE3a, IUIACTUYECKOTO M
DHEPreTUYECKOTO0  OOMEHa, XEMOCHUHTe3a, MHTO3a, Melo3a,  OII0J0TBOPEHUS,
Pa3sMHOXEHUS, MHANBUIYATLHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

YMCHHE TIPUMCHSTH TIOJYYCHHBIC 3HAHWS i1 OOBICHCHUS OHOJOTHYECKHUX
MIPOIIECCOB U SIBJICHHH, JIJIS IPUHATHS MPAKTUICCKUX PEIICHUHN B MTOBCEIHEBHOW KM3HH C
1eabpio obecreueHus: 0€30MacHOCTH CBOETO 3/I0POBBS U 370POBBSI OKPYXKAIOIIUX JTIOJIEH,
COOJIIOJIECHNsT HOPM TPaMOTHOTO TIOBEJACHHS B OKPYXKAIIECH TNPUPOJHOU Cpele,
NOHMMAaHUE HEOOXOIUMOCTH WCIOJIb30BAHMS JIOCTH)KCHHH COBPEMEHHOW OWOJIOTHU U
OMOTEXHOJIOTHUH ISl PAIIMOHATIBHOTO MPUPOIO0IIOIB30BAHUS;

YMCHHE peliaTh 3JIEMEHTApHBbIC I€HETHYCCKHUE 3aJlayd Ha MOHO- U JUTHOPUIHOE
CKpeIllMBaHWE, CIEIJIEHHOE HaCIeJOBAaHUE, COCTABJSITh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUs IS MPECKa3aHusl HaCJIeI0BaHUs PU3HAKOB Y OPraHU3MOB;

YMCHHE BBITIOJHATH Ja0OpaTOpHbIC M MPAKTHUECKUE pabOThI, COOJIIOIATh MpaBUia
pu paboTe ¢ yueOHBIM U JTa00PaTOPHBIM 000PY10BAHUEM;

YMEHHEC  KPUTHYCCKH  OICHMBAaTh W  HMHTEPIPETHPOBATH  MHGOPMAIIHIO
OMOJIOTUYECKOTO COJEP)KaHMsI, BKIIOYAIONIYIO IICEBJOHAYYHbIC 3HAHUSA U3 PA3TUYHBIX
UCTOYHUKOB (CpelcTBa MaccoBOil WHGOPMAIMK, HAYyYHO-TIOMYJISIPHBIE MaTepuabl),
ATUYECKUE  aCHEKThl COBPEMEHHBIX  HCCJIEJAOBaHMM B  OHOJOTWMH, MEIUIMHE,
OMOTEXHOJIOTHH,

yMEHHE CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIC COOOIIEHHUS, 00001Ias
OMOJOTNYEeCKYI0 WH(MOPMAIMI0O W3 HECKOJbKHMX HCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUWHBIN armapat OUOJIOTHH.

[IpenmeTHble pe3yabTaThl OCBOCHMs ydueOHOro mpenmera «buosnorus» 6 11 knacce
JIOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HayYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHHBI
MHpa YW HAYYHOTO MHUPOBO33PEHHs, O BKIAJE POCCHHCKUX W 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOIOTHH, GYHKIIMOHATHLHOW TPAMOTHOCTH YEJIOBEKA JIJISl peIIeHUs
’KU3HECHHBIX 33/1a4;

YMEHHUE paCKpbIBATh COJAEpX)aHUE OWOIOTUYECKUX TEPMUHOB U TIOHSATUW: BH],
NONyJISIUsl, TeHO(OHI, HBOJIOLMS, JBWXKyIUME Ccuibl ((akTopbl) HSBOJIOIMH,
MPUCTIOCOOJICHHOCTh ~ OPTraHWU3MOB,  BHUJI000pa30BaHWE, HKOJOTHYECKHE  (aKTOPHI,
AKOCUCTEMA, MPOIYICHTHI, KOHCYMEHTBI, PEAYIEHTHI, MEMH NUTaHUS, HKOJIOTHYECKas
nipaMujia, OuoreorneHos, ouocdepa;

YMEHHUE W3jaratb OuoJioTMYecKne Teopwu (dBoronmoHHas teopusi Y. JlapBuHa,
CUHTETHYECKAsi TEOPHsI IBOJIIOIHH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apOBIIIEBOTO CXOICTBA
K. M. bapa, uepenoBanus riaBHbIX HamnpasieHu u myteit sposrounu A. H. CeBepuosa,



yueHusi o ouochepe B. U. Bepuanckoro), ompeaensTh rpaHUIbl UX MPUMEHUMOCTH K
KUBBIM CHCTEMaM;

YMEHHUE BIAJE€Th METOJAMH HAay4YHOr'O IIO3HAHHMS B OWOJIOrMM: HAOJIOJEHUE U
ONMCAHHWE JKUBBIX CHCTEM, TIPOIECCOB W SBJICHWUN, OpraHWU3alMs W IPOBEICHUE
OMOJIOTUYECKOTO O3KCIEPUMEHTA, BBIIBHKCHUE THUIIOTE3bI, BBISBICHUE 3aBUCHMOCTH
MEXIY HCCIEIYyEeMbIMH BCJIIMYMHAMH, OOBSICHCHHE IIOJYYCHHBIX  PE3yJbTaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX TMOHATHHA, TEOPHA W 3aKOHOB, YMEHHE JeJaTh BBIBOJBI Ha
OCHOBaHHH TTOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATH CYIICCTBEHHBIC MPU3HAKU CTPOCHUS OMOIOTHYCCKUX OOBEKTOB:
BUJIOB, TIOMYJISAIUNA, TPOJYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOTEOIICHO30B U
OKOCHCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIEICTBEHHOW W3MEHUYMBOCTH, €CTECTBEHHOTO
otOopa, BUA000pa30BaHUs, MPUCTIOCOOJEHHOCTH OPTaHU3MOB, JTEUCTBHUS IKOJIOTHUYECKUX
(GakTOpOB Ha OpraHW3MBbI, IIEPEHOCAa BEIICCTB M IOTOKA DSHEPTHMH B DKOCHUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUH B YKOCHCTEMaX CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB U
OMOreoXMMHUYECKUX IIMKIIOB B Ouocdepe;

YMCHHE TIPUMCHSTH TIOJYYCHHBIC 3HAHUSA IS OOBSICHCHUS OHOJIOTHMYECKHUX
IPOIIECCOB U SIBJICHHUM, JUISl IPUHATHS MPAKTUYCCKUX PEIICHUH B MIOBCEIHEBHOW KM3HH C
1eNblo obecrieueHrs 0€30MacHOCTH CBOETO 370POBbS M 3[I0POBbSI OKPYKAIOIIUX JIFOJICH,
COOJIIOJICHUsT HOPM TpPaMOTHOTO TIOBEJACHHUS B OKPYXKAIOIIEH NPHUPOJTHOU Cpeje,
NOHMMaHHe HEOOXOIMMOCTH HCIOJIb30BaHUSl JOCTHXKEHUU COBPEMEHHON OHMOJIOTHU st
PaAIMOHAILHOTO MPUPOIOTIOIH30BAHNUS;

YMEHHE pellaTh »dJeMEHTapHble OMOJOTHYECKHE 3aJaud, COCTaBJISATH CXEMBI
NEPEHOCa BEILIECTB U YHEPTUU B IKOCUCTEMAX (LIETIH MUTAHUA );

yYMEHHUE BBITOJHATH JIAOOpPATOPHBIC M MPAKTUYECKUE PadOTHI, COONIOJATH MpaBHUiIa
pu paboTe ¢ ydeOHBIM U JTa00paTOPHBIM 000PYI0BAaHUEM;

YMEHHE  KPUTHYECKH  OLIEHMBaTh U  HMHTEPIPETHPOBATH  MHGOPMAIHIO
OMOJIOTUYECKOTO COJEPKaHUSI, BKIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3 PATHUYHBIX
HUCTOYHUKOB (CpelcTBa MaccoBOW uWHGOpPMAIMK, HAYyYHO-TIOMYJISIPHBIE MaTepUabl),
paccMaTpuBaTh TI00aJIbHBIE AKOJIOTHYECKHUE MPOOIEeMbl COBPEMEHHOCTH, (HOPMHUPOBATH
M0 OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UITHIO;

YMEHHE CO3/7aBaTh COOCTBEHHbIE MHUCHMEHHBIE U YCTHBIE COOOIIEeHHs, 0000Ias
OuonornYecKkyro WHGOPMAIMI0 W3 HECKOJBKUX HCTOYHHKOB, TPAMOTHO HCIOJIB30BaTh
MOHATUIHBINA anmapaT OMOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB H TeM nmudpoBLIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
1 buonorus xak Hayka 2 0.5 brbmmorexa [TOK
https://m.edsoo.ru/7f41¢c292
2 JKuBEBIE CUCTEMEI U UX OpraHu3aus 1 bubmiorexa HOK
p 1 https://m.edsoo.ru/7f41¢c292
. bubmuorexa [JOK
3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8 1
https://m.edsoo.ru/7f41¢c292
4 KuszHeneaTeabHOCTh KIETKHA 6 bubmorexa LOK
https://m.edsoo.ru/7f41¢c292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 0.5 1 bubmuorexa [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUUBOCTD g 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
8 Pe3epBHOE BpeMst 1 0.5 bubmorexa HOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 4




11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3eioB U TeM nudpoBLIe
Ne i/ P Kourpoububie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
1 DBOJIFOIIMOHHAS OMOJIOT U 9 1 bubmmorexa LOK
https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 | 0.5 bubnuorexa [JOK
3emie ’ https://m.edsoo.ru/7f41cc74
3 Oprasn3Mel U OK arorias cpena 5 1 bubmorexa LOK
p pyratom peat https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa M YKOJIOTHUECKAE CHCTEMBI 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
5 PezepBHoe Bpemst 2 1 bubmorexa OK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2.5
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buonorus 10 kinacc U.b. Aradonosa, B. Cusornasos, Jpoda.

buonorus 11 knacc UI.b Aradonosa, B.W. Cusornazos. J[poda
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