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MNOACHUTEJIBHASA 3AIINCKA

[Ipu paspaboTke mnporpaMmbl MO OHMOJIOTUM TEOPETHUECKYI0 OCHOBY s
omnpeneseHusl TMOAXO0J0B K (QOPMUPOBAHUIO COJEpKAHUS Y4YEOHOro mpeaMera
«buosorus»  coctaBwiM:  KoHUentyaiabHele nonoxenus DIOC  COO o
B3aMMOOOYCIIOBICHHOCTH IIeJIeH, COAepKaHUs, pe3yIbTaTOB 00yueHus U TpeOOBaHUI
K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJOKEHUS 00 OOLIMX IENSIX M MPUHIUIAX,
XapaKTEepU3yIOIIMX COBPEMEHHOE  COCTOSIHME€ CHUCTEMbl  CpPEJIHEro  OOIero
obpazoBanusi B Poccuiickoii ®Deneparuu, a Takke TMOJOXKEHUS O crenupuke
Ouonoruu, e€ 3HAUYEHWH B TO3HAHUM IKUBOW TPHUPOABI U oOecredeHuu
CYILIECTBOBaHMs dYeloBeueckoro obmiectBa. CoriacHO Ha3BaHHBIM IOJOXKEHHSM,
onpeeseHbl OCHOBHbIE (DYHKIIMU MPOrPaMMBbI 10 OUOJIOTHU U €€ CTPYKTYpA.

[Iporpamma o 6uonoruu Ja€T MpencTaBleHue O LemsiX, 00 oliel crpaTeruu
o0Oy4eHus, BOCIIUTAHUS U PA3BUTHsI 00YUAIOIIUXCS CPEACTBAMH Yy4eOHOTO MpeaMeTa
«buonorusy, onpenenser o0sA3aTeNbHOE MPEIMETHOE COAEPKAHUE, €T0 CTPYKTYPY,
pacmpezieieHue MO pas3ienaM U TeMaM, PEKOMEHIYEeMYIO IOCJIeq0BaTebHOCTD
U3y4YeHHUs: yueOHOTo Marepuana ¢ YYETOM MEKIPEAMETHBIX W BHYTPHUIPEIMETHBIX
CBsA3€H, JIOTMKM 0Opa3oBaTeNbHOTO TPOLECCa, BO3PACTHBIX  OCOOEHHOCTEH
00yJaronmxcsi.

B mporpamMe mo 6mosiornu Takke yUYHUTHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METAlPEAMETHbIM U TPEAMETHBIM pe3ysibTaTaM oOOy4YeHUs B
(GbOpMHpPOBAHUM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHLHON NEATEbHOCTH/y4eOHbIX
JNENUCTBUN 00YyYarOLIUXCs IO OCBOEHUIO COAEPKaHUs OMOJIOrMYecKOro 00pa3oBaHus.

B mporpamme mo Ouonoruu (10—11 xmaccel, 6a30BbI ypOBEHB) pealM30BaH
OPUHLUI TPEEMCTBEHHOCTH B H3Y4YeHHHM Ouosoruu, Onarojaps demy B Hei
IPOCMATPUBAETCS  HANpPaBICHHOCTb HA  pa3BUTHE 3HAHUM, CBSI3aHHBIX C
(bopMHpPOBAaHHEM €CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHUS, IEHHOCTHBIX OpUEHTALIUN
JUYHOCTH, SKOJOTMUYECKOTO MBILIUICHUS, IPEICTABICHUNA O 30POBOM 00pa3e >KU3HU
U OepeXHbIM OTHOULICHHEM K OKpy)Karomiei mpuponHoit cpene. [loatomy Hapsiay c
U3ydeHHeM OOLIeOUONIOrMUECKUX TEOPHid, a TaKKE€ 3HAHUW O CTPOEHUHU >KUBBIX
CHUCTEM DPA3HOTO PAaHra M CYHUIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX IMPOILIECCOB B
nporpaMme 1o OMOJIOTHH YJI€JI€HO BHUMAaHUE UCIOJIb30BAHUIO MOTYYEHHBIX 3HAHUM
B TIOBCEAHEBHOW J>KMU3HU Uil PCEIICHUS TPUKIAAHBIX 3a7a4, B TOM YHUCIE:
npo(UIAKTUKKA HACJIEICTBEHHBIX 3a00JIEBaHUN YETOBEKAa, MEIUKO-TE€HETUYECKOTO
KOHCYJIbTUPOBaHUsSI, OOOCHOBAaHUSI 3KOJIOTMUECKH I11eJ1ecO00pa3HOro IMOBE/ICHUS B
OKpY>Kalollled NpUpPOJHON cpefle, aHalM3a BIMUSHHUS XO35SWCTBEHHOM NEATEIbHOCTH
YyeJloBeKa Ha COCTOSIHUE NPHUPOAHBIX M MCKYCCTBEHHBIX SKOCHUCTEM. Y CHUIICHHE
BHUMaHHUS K TIPUKIATHOW HANpPaBICHHOCTH Yy4yeOHOro mpeamera «buonorus»
IPOAMKTOBAHO HEOOXOJMMOCTHIO OOECTeUeHHUs] YCIOBHM [JIsl pelIeHHs] OAHOW U3
aKTyaJIbHBIX  337la4  IIKOJIbHOTO  OHMOJOTMYECKOro  oOpa3oBaHUs, KOTopas



npeamnonaraer (GOpMUPOBaHHE y OOYHYAIOIIMXCS CIIOCOOHOCTH aJalTUPOBATHCA K
WU3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorus Ha ypoBHE cpefHero o0iiero oopa3oBaHusl 3aHUMAET BaXXHOE MECTO.
Ona obecrieunBaeT (HOpMUPOBAHUE Yy OOYHAIOUIUXCS MPEICTABICHUN O Hay4yHOU
KapTUHE MHpa, pacmMpseT U o0000maeTr 3HAaHUS O JKUBOW mpupoxae, e€
OTIMYUTETIbHBIX TMPU3HAKAX — YPOBHEBOW OpraHM3allii M SBOJIOIHMH, CO3HAET
YCIIOBUS JIsi: TO3HAHUS 3aKOHOB KUBOM MPUPObI, GOpMUPOBAHUS (HYHKIMOHATBEHOM
I'PaMOTHOCTH, HaBBIKOB 3/I0pOBOTO M 0€30MacHOro obpasza *H3HH, KOJOTHYECKOTO
MBILUIEHUS, IEHHOCTHOT'O OTHOUICHHUS K )KUBOM MPUPOJIE U YEIOBEKY.

Boinbiioe 3HaueHne OMOJIOTHS UMEET TaKKe Ul PEIIeHUs BOCIHUTATENIbHBIX U
Pa3BUBAIOIINX 33/1a4 CPEAHETO 001Iero 00pa3oBaHmsl, COMMAIA3AIUN 00YJaIOUXCS.
N3yuyenue ounonoruu o0ecrneunBaeT YCIIOBHUS TUISL dbopMupoBanus
MHTEJUIEKTYyallbHbIX, = KOMMYHHUKAI[MOHHBIX W  MH()OPMALIMOHHBIX  HABBIKOB,
3CTETUYECKON KYyJIBTYphl, CIIOCOOCTBYET HWHTETpalldl OHOJOTMYECKHX 3HAHUK C
IPECTaBICHUSAMH U3 IPYTUX y4E€OHBIX MPEAMETOB, B YACTHOCTH, (DU3UKHU, XUMUHU U
reorpajguu. Ha3BaHHBIE TONOXKEHUS O TMpPeJHA3HAYCHUH YYEOHOro MpeamMeTa
«buonorus» cocTtaBuiIM OCHOBY [JIsl OMNpEAENCHUs TMOAXOI0B K OTOOpY U
CTPYKTYPHUPOBAHUIO €r0 COAEPIKaHUs, IPEJICTABIEHHOTO B IPOrpaMMe 1o OHOJIOTHH.

Ot6op coxepxkanusi ydeOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
OCYIIECTBIEH C TMO3ULHUN KyJIbTypOCOOOpPA3HOTO TOAXOAa, B COOTBETCTBUU C
KOTOpPBIM O0OydYaroImuecs IOJKHBI OCBOWUTh 3HAHUS W YMEHHS, 3HAYUMBIC IS
dopmupoBanus 001IEH KyJIbTYpHhl, ONpPEAETAIONINe aJeKBaTHOE MTOBEICHUE YeJI0BEKa
B OKpY)XaoIlell NpUpOAHON cpee, BOCTpeOOBAHHBIE B TOBCEAHEBHOM >KU3HU U
NpakTU4YecKol nesTensHocTH. Oco0oe MecTo B 3TOW CHCTEME 3HAHUN 3aHMMAIOT
AJIEMEHTHI  COJEP)KaHUs, KOTOpbIE CIyXaT OCHOBOM st  (HOPMUPOBAHUS
IIPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOU KAPTUHE MUPA U LIEHHOCTHBIX
OpHEHTAlUSAX JIMYHOCTH, CIIOCOOCTBYIOUIMX TyMaHH3allMd  OHOJOTHYECKOTO
00pa3oBaHUs.

CTpykTypupoBaHHe coAepXaHHs Y4eOHOro MaTepuajga B Mporpamme IO
OMONOTHHM OCYHIECTBIEHO C YYETOM MPUOPUTETHOTO 3HAYCHHs] 3HAHHA 00
OTIIMYUTETIbHBIX OCOOCHHOCTSIX YXUBOM MPUPOJIBI, O €€ YPOBHEBOM OpraHM3aliu U
IBOJIIOIMH. B COOTBETCTBUU € 3TUM B CTPYKType yueOHoro mpeamera «buomorus»
BBIJICJIEHBI CIIEAYIOIINE colepKaTeNnbHble JTUHUU: «buojorus xak Hayka. MeTojsl
HAay4yHOro mo3HaHus», «Kietka kak Ouonormyeckass cuctema», «Opranmsm Kak
Oouonoruueckas cucreMa», «CHcTeMa M MHOro0Opasue OpraHU4YeCKOro MHpPay,
«DBOJIONHMS KUBOU PUPOABD, « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTHY.

Llens u3yuyenus yuyebHoro mnpenmera «buomnorus» Ha 0a30BOM YpOBHE —
OBIIQJICHWE  OOYYAIOIIUMHUCS  3HAHUSAMH O  CTPYKTYpHO-(DYHKIIMOHAJIBHOM
OpTraHM3aIMK )KUBBIX CUCTEM Pa3HOIO paHTa U MPUOOpETEeHHE YMEHUHN HCIIOJIb30BaTh



9TH 3HAHUS JJISi TPAMOTHBIX JIEHCTBUMA B OTHOIICHUH OOBEKTOB JKUBOW MPUPOIBI U
PEIICHUS Pa3IMYHBIX KU3HECHHBIX TIPOOJIEM.

JlocTmxenune 1enu u3ydeHus yueOHoro mpenmera «buonorus» Ha 0a30BOM
YpOBHE 00ECTICUNBACTCS PEIICHUEM CIISAYIOMINX 3a/1a4:

OCBOCHHE OOYYaIOUIUMHUCS CHCTEMbl 3HAaHHA O OWOJIOTUYECKUX TEOPHsX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTE3axX, MpaBMIaX, CIYXKAIIMX OCHOBOM
s (GOPMUPOBAHUS TMPEACTABICHUN O ECTECTBEHHO-HAYYHOW KapTWHE MHpa, O
METOJIaX HAyYHOTO TMO3HAHUS, CTPOSHUH, MHOTOOOPAa3UH W OCOOCHHOCTSIX J>KHUBBIX
CUCTEM pPAa3HOTO YPOBHSI OpPTaHHM3AINH, BBIJAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCJICIOBAHMIX B OMOJIOTHH;

dopMupoBaHue y OOy4yarolUMXcs TII03HABATEIbHBIX, WHTEUIEKTYalbHbIX U
TBOPUYECKHUX CHOCOOHOCTEH B Mpollecce aHalIM3a JAHHBIX O MYyTSIX pa3BUTUSA B
OMONOTHHM HAYyYHBIX B3TIIA0B, MJICH W TOIXOJOB K H3YYCHHIO >KHUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHU3aIlNH;

CTaHOBJIEHHME Yy oOOydJalmuxcsi oO0mel KyJabTypbl, (YHKIHOHAIBLHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUU OOBACHATH U OLEHUBATH SBICHUS OKPYXKAIOIIETO
MUpa KUBOU MPHUPOBI HA OCHOBAHUM 3HAHWM U OTIBITA, TIOJYUYCHHBIX MPU U3YICHUH
OHOJIOTHH,

dbopMupoBaHne y OOy4arommMxcs YMEHUH WUTFOCTPUPOBATH 3HAYCHHE
OMONOTMYECKUX 3HAHWM B TMPAKTUYECKOM JESATENbHOCTH YENOBEKa, pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCTIIUTaHUE YOSKIEHHOCTH B BO3MOXKHOCTH TIO3HAHMS YEIIOBEKOM IKHUBOM
IPUPOJIBI, HEOOXOIUMOCTH OEpPEKHOTO OTHOIIEHUS K HEH, COONIOIEHUSI dTUIECKUX
HOPM TIpU TIPOBEICHUH OMOJIOTUYECKUX UCCIICIOBAHUN;

OCO3HAHHE IICHHOCTH OWOJIOTUYECKUX 3HAHWM Ui TOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYIbTYpPHI, A1 ((OPMUPOBAHMS HAYYHOTO MHUPOBO33PEHUS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUM B MOBCEAHEBHOW KU3HU IS
OIICHKH TOCIICJICTBHI CBOEH NEATEIHHOCTH MO OTHOIICHUIO K OKpY)KAroIIel cpee,
COOCTBEHHOMY 370pOBBIO, OOOCHOBaHHWE U COONIOJEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpeanero oOmiero o6OpaszoBanus «buomorus», u3zydaemas Ha
0a30BOM ypOBHE, SBIIETCSA OO0S3aTENbHBIM YUYE€OHBIM TMPEAMETOM, BXOISAIIUM B
COCTaB MpeaMeTHOU 00acTn «EcTecTBeHHO-HAYYHBIE TIPEIMETHD.

Jlnst n3ydenus Ouonoruu Ha 6a30BOM YpOBHE CPEIHEro 001Iero oOpa3oBaHUS
otBoauTCcs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hegenro), B 11 kimacce — 34 yaca
(1 gac B HeneMO).



COIAEPKXAHHUE OBYUYEHUA
10 KJTACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJOTHU C OOUIECTBEHHBIMHU, TEXHUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMU HayKaMu, Qpuiiocoduei, STUKON, SCTETUKON U paBoM. Poiib
ouonorud B (HOPMUPOBAHUM COBPEMEHHOW HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTUYECKHUX HAYK.

MeToapl MO3HaHUS KUBOW MPUPOABI (HAOIIOJEHUE, SKCIIEPUMEHT, OMUCAHHE,
U3MepeHue, Kiaccuukanus, MoieIMpoBaHuE, CTaTUCTUYECKasi 00paboTKa TaHHBIX ).

JdeMoHcTpanuu:

[Toptpersr: Y. Hapsun, I'. Menaens, H. K. Kosbros, [Ix. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxeMbl: «MeTO bl TO3HAHMS JKUBOU TTPUPOIBD.

JlabopaTtopHble M mpakTHYecKHe padoThI:

[Ipaktuueckas pabora Ne 1. «Vcnonb3oBaHWE pa3IMYHBIX METOAOB TMpHU
U3Y4eHUH OMOJOTUYECKUX OOBEKTOBY.

Tema 2. ZKuBble cucTeMbl 1 HX OPraHU3aLMS.

Kupble cucteMbl (OMOCHMCTEMBI) Kak HpeaMeT u3ydeHus Ouosoruu. OTnuyue
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPO/IBI.

CpoiicTBa OMOCHCTEM M WX pa3HOoOpaszue. YPOBHH OpraHu3aliu OMOCUCTEM:
MOJICKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISLUOHHO-BUIOBOM,
HKOCUCTEMHBIH (OMOTEOLIEHOTHUECKHI), OMOCHEPHBIII.

JlemoHcTpanuu:

Tabmuubl 1 cxembl: «OCHOBHBIE TNPU3HAKU KU3HU», «YPOBHU OpraHU3alUU
KUBOU MPUPOABD.

Oo6opynoBanwue: Mojens mosekyisl JJHK.

Tema 3. XumMH4YeCKHU COCTAB M CTPOCHHUE KJIETKH.

XUMHUYECKHM COCTaB KIIETKH. XHWMHUYECKHUE DIEMEHTBI: MAaKpOSJEMEHTHI,
MUKpPO3JIEMEHTHI. Bo/la 1 MUHEpabHBIE BEIECTBA.

@OyHKIMM BOJIBI M MHUHEPAJIBHBIX BewlecTB B  kierke. [lognep:kanue
OCMOTHYECKOT0 OaiaHca.

benku. CoctaB u cTpoeHue O€NKOB. AMHUHOKHCIOTBI — MOHOMEpHI OEJKOB.
He3aMenumble M 3aMEHHMBbIE AMUHOKHCIOTHI. AMHWHOKHUCIIOTHBIA COCTaB. YPOBHHU
CTPYKTYpPBbI OEJIKOBOW MOJIEKYJIbI (IEpBUYHASI, BTOPUYHAsS, TPETUYHASL U YETBEPTUYHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OeNkoB. bruonornueckue QyHKIMU OEIKOB.

®epMeHThl — Ouonornueckue katanuzatopbl. CTpoeHue ¢epMeHTa: aKTHUBHBIN
HEeHTp, cyOcTpatHas cnerupuanocts. Kopepments. Butamunbl. OTinnuust GepMeHTOB
OT HEOPTraHWYECKUX KaTaJu3aTOPOB.



VYrneBoapl: MOHOcaxapubl (TJIOKO3a, pud03a U J1€30KCUpH003a), AHCAXapUIbl
(caxapo3a, JlakTo3a) MW MoOJUcaxapuabl (Kpaxmaa, TJIMKOTE€H, IEJUII0JI03a).
buonoruueckue GyHKINN YTI€eBOIOB.

Jlunuael:  Tpurnmuepunbl,  pochomunuabl,  crepounsl.  ['mapodunsHO-
ruipodoOHbIe cBOMCTBA. buonornyeckue GyHkuuu aunuaoB. CpaBHEHUE YTIIEBOIOB,
O€JIKOB U JIUMIUOB KaK UCTOYHUKOB SHEPTUU.

Hyxnennossie kucnorsl: JIHK 1 PHK. Hykneotuasl — MOHOMEpBI HYKJIIEMHOBBIX
kucioT. Crpoenue u ¢pyukiuu JHK. Ctpoenne n pynkuun PHK. Buasr PHK. AT®:
CTpO€HHUE U (QYHKIIUH.

[utonorus — Hayka o kierke. KiletouHas Teopusi — MpUMEp B3aWMOJICUCTBUS
uzei u (akToB B HAYYHOM MO3HAHUU. METO/AbI N3yUeHUs KIETKH.

Knetka xak menmoctHas xuBas cucrema. OOmue MpU3HAKU KIETOK: 3aMKHYTas
HapyxHas MemOpaHa, moJiekyibl [JHK kak renernueckuii anmapar, cUCTEMa CHHTE3a
Oeska.

Tunbl kIeTOK: 3ykapuoTuyeckas u mnpokapuotuyeckas. OcoOOEHHOCTH CTPOCHUS
npokapuotuueckol  kimetku.  Knetounas — crenka — Gakrepuit. — CtpoeHue
YKapuOTHUECKON KiIeTKU. OCHOBHBIE OTJIMYUS PACTUTENbHOM, )KUBOTHOW U TPUOHOMN
KJIETKHU.

IToBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KIJIETOYHAs CTEHKA, TJIMKOKAJIUKC, HX
¢byukun. [Inazmatuyeckas memOpaHna, e€ cBoiictBa u (yHKuuu. Lluromnasma u eé
opranounbl. OmHomemOpanHble opradHouasl kietku: OIIC, ammapar ['onbmxw,
nu30coMbl.  [lolyaBTOHOMHBIE OpraHOWIbl KJIETKH: MHUTOXOHIAPHUH, IUIACTHUBIL.
[Ipoucxoxaenne MUTOXOHJApUHM U TlacTuA. Buael mmactua. HememOpanHbie
OpraHOMJIbI KJIETKU: pUOOCOMBI, KJIETOUHBIN LEHTP, LIEHTPUOJIU, PECHUUKHU, KIYTUKH.
@yHKIIMY OPraHOMIO0B KIETKU. BKItOueHus.

SAnpo — perymaropuslii neHtp kinetku. CTpoeHue szapa: siaepHas 000J0YKa,
KapUOILIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JlemoHcTpanuu:

IToprpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llnennen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkunce, P. ®panxnun, K. M. bap.

Huarpammel: «PacnpenenieHre XMMHUYECKUX AJIEMEHTOB B HEKHBOM IMPUPOIEH,
«Pacrnpenenenne XuMHUECKUX 3JIEMEHTOB B JKUBOU HPUPOIE.

Tabmunsr u  cxemsl: «llepumoguyeckass TaOdMIla XUMHUYECKHX JJIEMEHTOBY,
«CTpoeHre MoJeKylbl BoAb», «buocunres Oenka», «CTpoeHHE MOJIEKYNbI Oenkay,
«Ctpoenue ¢epmenta», «Hyxnemnoswsie kucnotbl. JHK», «CTpoeHue Mmosekysbl
AT®y», «CtpoeHHE SYKApUOTHYECKON KIETKN», «CTpOCHHE MKHUBOTHOM KIIETKU,
«CtpoeHue pacTUTENbHOM KIETKMW», «CTpoeHue NpOKApUOTHYECKOM KIETKNY,
«CtpoeHue saqipa KIEeTKu», « Y IIeBOAb, «JIMIuIbD.



ObopynoBaHue: CBETOBOM MHKPOCKON, OOOpYIOBaHHME Uil IPOBEICHUS
HaOMIOACHUH, W3MEPEHUH, OKCIEPUMEHTOB, MHUKPOIPENapaThl PacCTUTEIBbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlabopaTopHble U NpaKkTHYECKHE PadOThI:

Jlabopatopnas pabora Ne 1. «M3ydyeHue KaTalMTUUECKOW aKTHMBHOCTU
(dbepMeHTOB (Ha MpUMepe aMuIa3bl HIIA KaTalla3bl)y.

JlabopatopHast padota Ne 2. «/3ydeHne CTpOCHUS KJIETOK PACTCHHH, )KUBOTHBIX
1 OaKTepHil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIPENApaTax U UX OMHCAHHUEN.

Tema 4. ’KuzHeaessTeJLHOCTH KJIETKH.

OOMeH BellecTB, WKW MeTa0boJu3M. AcCUMWIALNMS (IJIACTUYECKUNA OOMEH) U
TUCCUMUJIIAINS  (PHEPTreTHYeCKUd OOMEH) — JIB€ CTOPOHBI €IWHOTO IIpoIliecca
MeTabonm3ma. Poilb 3aKOHOB COXpaHEHHWsS BEMIECTB W HDHEPrUM B TMOHWMAHUH
MeTabou3ma.

Tunbr oOMeHa BemiecTB: aBTOTpOdHBIA U rerepoTpodHsiii. Ponb depMeHTOB B
oOMeHe BEIIEeCTB U MPEBPAICHUH SHEPTUH B KIIETKE.

dotocunTe3. CreToBas u TeMHOBas ¢as3pl hoTocuHTe3a. Peaknum porocuHTe3A.
OddexktuBHOCTh (PoTOCHMHTE3a. 3Ha4YeHHWE (OoTOoCMHTE3a I JKU3HM Ha 3emiie.
Bnusaue ycnoBuit cpeapl Ha  (QOTOCMHTE3 W CHOCOOBI  TOBBIIMICHUS €O
POJYKTUBHOCTH Y KYJbTYPHBIX PACTEHUN.

XemocuHTe3. XEMOCHHTE3UpYIOIMUe OakTepuu. 3HAUYCHWE XEMOCHHTE3a IS
KU3HU Ha 3eMIIe.

DOHepreTuueckuii oOMeH B KieTke. PaciuenieHue BeEIIecTB, BbBIJECICHHE U
AKKyMYJMPOBAHUE JHEPrUU B KIETKE. DTalbl SHEPreTUYecKoro oomeHa. ['nmukomnus.
bpoxxenne u ero Buabl. KuciopogHoe OKHCIEHHE, WM KJIETOYHOE JIbIXaHHE.
OxucnurensHoe pochopunupoBanue. Ih(HEeKTUBHOCTH FHEPTETUUECKOTO OOMEHA.

Peakuuu marpuunoro cuntesa. ['enernyeckas nndopmanusa u JJHK. Peanuzanus
reHeTnueckor wuHdopManuu B KiIeTKe. ['eHeTHYeckud KOoJ M €ro CBOMCTRA.
Tpanckpunmus — marpuunbii cuHTe3 PHK. Tpancnsuus — 6uocunTes Oenka. DTamsl
Tpancisiuuu. Konupoanue aMuHOKUCIOT. Ponb pubocom B Guocunrese Genka.

Hexnerounsie gopmbl xu3Hu — BUpychl. Mcropus otkpeitus BupycoB (. .
NBanoBckuit). OCOOCHHOCTH  CTPOGHHS ©  JKA3HEHHOTO ITMKJIA  BHUPYCOB.
bakrepuodaru. bone3nu pacteHuii, >)kUBOTHBIX M YeJIOBEKA, BhI3LIBAEMbIE BUPYCAMH.
Bupyc ummynonedunura uenoBeka (BUY) — Bo3Oyautens CIIN[a. OOpartnas
TPAHCKPUIIIIKA, peBepTa3za U uHTerpasza. [Ipodunakruka pacnpocTpaHeHHs] BUPYCHBIX
3a00JIeBaHUM.

JdeMoHcTpanuu:

IToptpetsl: H. K. Konsuos, /. Y. UBanosckuii, K. A. Tumupsses.

Tabmuubr u cxembl: «Tunbl nutanus», «Metabonuzm», «MUTOXOHIPUSY,
«OHepreTrueckuii oomen», «Xmopormtact», «®Porocuntes», «Crpoenne JHK»,



«Ctpoenue u (QyHKIIMOHMpPOBaHHE TeHay, «CuHTe3 Oenkay, «['eHeTHdecKuit Komy,
«Bupycs», «bakrepuodaruny», «Ctpoenne u >ku3HeHHbIM 1ukn Bupyca CIIN/a,
Oakrepuodaray, «Pemmxkarus JJTHK.

Oo6opynoBanue: monenu-ammiukaun «Yasoenue JHK u Tpanckpumimsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», MoJenb cTpykTypsl JJHK.

Tema 5. PaMHOKeHHe M1 HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounplii 1WKI, WIM JKU3HCHHBIA IWMKI KiIeTku. WHTepdaza m MHTO3.
[Ipoueccol, nmpoTekaroiye B uHTepdase. Permkanus — peakiys MaTpUYHOrO CUHTE3a
JIHK. Ctpoenue xpomocom. XpOMOCOMHBIA Ha0Op — KapuOTHUIl. JMIUIOWIHBIA U
raruiouJHBIA  XpOMOCOMHBIE HaOopbl. XpomaTtuabl. LluTomoruueckue OCHOBBI
Pa3MHOXKEHUS U HHAUBUAYAIBHOTO PA3BUTHUS OPTAHU3MOB.

Henenne knetkn — murto3. Craaumm muto3a. lIpoueccel, mpoucxondiue Ha
Pa3HBIX CTAAUSAX MUTO3a. bHOJOTHYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubesb KJIETKU — aromnTo3.

®opmbl pa3MHOXKEHHsSI OPraHM3MOB: Oecrosnoe U mojoBoe. Bumel Gecronoro
PasMHOXKEHUA: JEJIEHWE HaJABO€, IIOYKOBAHME OJHO- W  MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTHBHOE pa3MHOXEHHE. VICKycCTBEHHOE KIOHUPOBAaHUE
OpPraHu3MOB, €0 3HAYECHUE JIJIS CEJICKIUU.

[TonoBoe pa3MHOKEHHE, €70 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cragum Meiio3a. Ilpouecchl, mpoHCXOAsIIME HA CTaausAX MeWo3a.
[ToBenenne xpomocom B Meio3e. KpoccuHroep. brosiornueckunii CMbICT U 3HAYEHUE
Meno3a.

["ameTorenes — mpoiiecc 0Opa30BaHUs MOJOBBIX KJIETOK Y *UBOTHBIX. [losoBbIE
’KeJe3bl: CEeMEHHUKU U SsMYHUKU. OOpa3zoBaHUE U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT
(cmepmaro3oun, SUIEKIETKA) — criepMaTorene3 u oBoreHe3. OCOOCHHOCTH CTPOEHUS
AULEKIETOK U criepMaro3ouaoB. Omionorsopenue. [laprenorenes.

NunuBunyanbHoe — pa3Buthe  (OHTOTreHe3).  OMOpHMOHANbHOE  pPa3BUTHE
(amOpuorenes). Jranbl 3MOPUOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX KHUBOTHBIX:
ApoOneHue, racTpyisiuus, opraHorenes. IloctamOpuoHanbHOE pa3BuTHE. THUIIBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHSA: MPAMOE, HEeNmpsMoe (JMUnHOYHOE). BnusHue cpeas
Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CTIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Pocr u pa3Butue pacrennii. OHTOreHe3 HBETKOBOT'O PACTEHUS: CTPOCHHUE CEMEHH,
CTaJuy Pa3BUTHSL.

JlemoHcTpanuu:

Tabmumsr u  cxembl: «@DOpMBI  pPa3MHOXKEHHUSI OpraHu3MoB», «/[BoitHOe
OIUIOJJOTBOPEHUE Y LIBETKOBBIX PACTEHUI», «BereraTuBHOE pa3sMHOKEHUE PACTEHUIY,
«/lenenne wmetrku Oakrtepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHue
xpomocoMbl», «Knerounwiit mukim», «Pemmukaums [JHK», «Mwutosz», «Menos»,



«IIpssmoe u HenpsiMoe pa3BUTHE», «['aMETOTeHe3 y MIIEKONUTAIOIIUX U YEIOBEKa,
«OCHOBHBIE CTaJUX OHTOT€HE3AY.

ObopynoBanue: MUKPOCKOII, MUKpOIIpenapaThbl «CrnepmMaTo301/1bI
MIIEKOIIUTAIOIIEro», «SlilekneTka Miekonurawomero», «Kapuokunes B KieTkax
KOpEIlIKa JyKa», MarHUTHas MOJeNb-amunkanus «/lenenne xkinetkw», moaens JTHK,
MoJieTb MeTa(azHOW XPOMOCOMBI.

JlabopaTtopHble M npakTHYecKHe padoThbI:

Jlaboparopnas padorta Ne 3. «HabmroieHne MuTo3a B KieTKaXx KOHUMKA KOpellKa
JIyKa Ha TOTOBBIX MUKPOIIPENApaTax».

Jlaboparopnas pabora Ne 4. «/3yueHue cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTaxy.

Tema 6. HacsienCTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

IIpeamer u 3anaun reHeTuku. Mcropus pa3BuTus reHeTuku. Ponb muronoruu u
HMOPHUOJIOTHUN B CTAHOBJIEHUM I'€HETUKHU. BKila pocCUICKUX U 3apyOEeKHBIX YUEHBIX B
pa3BUTHE TEHETHKU. MeTOoapl TreHeTHKU (THOPHA0NIOrHYeCKUld, HUTOTEHETHYECKHH,
MOJIEKYJIIPHO-TeHEeTUYEeCKUil). OCHOBHBIE T'€HETHYECKHE TMOHATUA. [ eHeTmueckas
CUMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPELIMBaHUM.

3aKOHOMEPHOCTH HACJIEJOBaHUS IIPU3HAKOB, YCTAaHOBJEHHbIE [. Menuenem.
MonoruOpuaHoe ckpelmuBaHue. 3akoH eAMHO00pa3us THOpU0B IEPBOIO MOKOJIEHHUS.
[IpaBuno IOMUHUPOBAaHUS. 3aKOH paCUICIUICHHMS NPU3HAKOB. ['MMIoTe3a YHCTOTHI
rameT. [loJHOe 1 HEMOTHOE JOMUHUPOBAHHME.

JurnbpuHoe CKpelMBaHue. 3aKOH HE3aBHCHUMOI'O HACIEIOBaHUS IPU3HAKOB.
[{uToreHeTMYEeCKME OCHOBBI ~ JAMTMOPUIHOIO  CKpEUIMBaHUS. AHAIU3UpPYHOIEe
CKpeuiuBaHue. lcrnonp30BaHUE aHAIU3HUPYIOLIETO CKPEIIMBAHUA Ul OIPEACIICHUS
TeHOTHUIa 0COOU.

CuerieHHOe HacienoBaHue npu3HakoB. Pabora T. Moprana mo cCuenieHHOMY
HACJIeI0BAHUIO TeHOB. HapyleHue CueneHus TeHoB B pe3yJIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHas TEOpHsI HACIECACTBEHHOCTH. | eHeTnyeckne KapThl.

I'enetnka mnosma. XpOMOCOMHOE OIpenesieHue Iona. AyTOCOMBI M IOJIOBBIE
XpoMocoMbl. ['omorameTHele U TreTeporamMeTHble opranusmbl. HacnenoBanue
MIPU3HAKOB, CLIETVIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHIBI M3MEHUYMBOCTH: HEHACJIECACTBEHHAs W HACIJIECICTBEHHAs.
Ponp Cpebl B HEHACJIEACTBEHHOM  W3MEHYMBOCTH. XapakTepucTHKa
MOAU(PUKAITMOHHON M3MEHYMBOCTH. BapuanvoHHBIA psii U BapUAIlMOHHAs KpPUBasi.
Hopwma peakunn npuzHaka. KoqndyecTBEHHbIE U KaUECTBEHHbIE MPU3HAKU U UX HOpMa
peakuuu. CBoiicTBa MOAU(PUKALTMOHHON U3MEHYUBOCTH.

HacnencrBenHasi, wiM TeHOTUIIMYECKas, W3MEHUYMBOCTh. KomOMHaTHBHasA
M3MEHYMBOCTb. Mel03 U M0JIOBOM MpoIiecc — OCHOBA KOMOMHATUBHON M3MEHUYMBOCTH.
Myranuonnass u3mMeHunBOCTh. Kiaccupukanus MyTanuuii: TeHHbIE, XPOMOCOMHBIE,



reHoMHbele. Yactora u nOpuuyuHBl MyTanuil. MyTareHHble (akTOphl. 3aKOH
TrOMOJIOTMYECKHX PANOB B HaclieACTBEHHOM n3menunsoctu H. Y. BaBuiiosa.

BresnepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoseka. Kapuotun denoBeka. (OCHOBHBIE METOABI TI'€HETHUKH
YyeJIOBEKAa: TIeHEAJIOTMYECKUM, OJIM3HEIOBBIM, IIUTOT€HETHUUYECKHH, OMOXMMHYECKHH,
MOJIEKYJIIpHO-reHeTnYecKkuil. COBpEMEHHOE OIpPEAEIICHHE T€HOTHUIIA: TOJTHOTEHOMHOE
CEKBCHHPOBAHME, TCHOTUIIMPOBAHWE, B TOM uncie ¢ nomouipto [II[P-ananmsa.
HacnenctBennele  3a0osieBaHus  4YeJlOBEKa: TeHHble  Ooye3HH, OoJie3HH ¢
HaCJIEICTBEHHON MPEpacoyoKEHHOCTbIO, XPOMOCOMHBIE 00s1e3HU. COMaTH4eCKUe 1
reHepaTuBHble MyTanuu. CTBOJOBbIE KieTKH. [IpuHIMIBI 310poBOr0 00pasa >KHU3HH,
AVMArHOCTUKH, TPOMUIAKTUKA M JICUEHUS TEHEeTHYecKuX OonesHeil. Meauko-
FEHETUYECKOE  KOHCYJIbTHPOBAHHWE. 3HAUYEHHWE  MEAMIMHCKOM  TIE€HETUKH B
IPEeJOTBPALLICHUH U JICUEHUU T€HETUUECKUX 3a00JI€BaHUIl UeIoBeKa.

JdeMoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. Yersepuxos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumpr 1 cxeMbl: «MOHOTUOPHIHOE CKpPEUIMBAaHUE U €ro IIUTOreHEeTUYecKas
OCHOBa», «3aKOH PaCIICIUICHUs] U €r0 LUTOTCHETHYECKAasi OCHOBA», «3aKOH YHUCTOTHI
ramer», «JurnbpugHoe ckpeumBaHue», «Lluronornueckne OCHOBBI TUTMOPUIHOTO
CKpemuBanus», «Meno3», «B3zauMoaencTBue ajienbHbIX TeHOB», «l'eHeTmueckue
KapThl pPacTEHUW, XUBOTHBIX M 4eNoBeKa», «l'eHeTuka mnona», «3aKOHOMEPHOCTH
HACJIEIOBAHUS, CLEILUIEHHOTO C TOJOoM», «KapuoTumbl 4YenoBeKka U KMBOTHBIX),
«Bunpl u3MeHunBocTH», «MoaudukanyoHHas HW3MEHUYUBOCTH», «HacnenoBanue
pesyc-(axTopay, «I'eHeTrka rpymni KpoBu», « MyTallMOHHAs! ©3MEHYUBOCTDY.

ObopynoBanue: Mojenu-anIuMKauuu  «MOHOTHUOPHIHOE  CKPEIIUBAHUE,
«Hemonnoe  nomunupoBanue», «JuruOpmanoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MUKPOCKOII MU MuKpomnpenapar «J/lpozopuna» (Hopma, myranuu (Gpopmbl
KPBUIBEB U OKPACKU Teja), repoapuit «I opox moceBHOM.

JlabopaTopHble M mpakTHYecKHe padoThbI:

Jlabopatopuass pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIIHOTO U
AUTUOPUTHOTO CKPELIUBAHUS Y APO30(UIbI HA TOTOBBIX MUKPOIIpENapaTaxy.

Jlaboparopnas pabora Ne 6. «/3yueHue MOAM(PUKAMOHHON H3MEHUHMBOCTH,
[IOCTPOEHUE BaPUALMOHHOIO PsJia U BApUALIMOHHON KPUBON».

JlabopatopHasi pabotra Ne 7. «AHanu3 MyTauuid y Apo30QHIbI Ha TOTOBBIX
MHKponpenaparax».

[TpaxTnueckas padora Ne 2. «CocTaBiieHHE U aHATIU3 POJOCIOBHBIX YEIOBEKA.

Tema 7. Cesiekuiust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenekuysi Kak Hayka M TpoIEcC. 3apOXJIEHUE CEJIEKIHUH W JOMECTUKAIIUSL.
Yuenne H. V. BaBunoBa o 1ieHTpax MPOMCXOXKACHUS U MHOTO0Opa3usi KyJbTypHBIX
pacTeHui. LIeHTpbl IpOUCXO0XKIEHUS JOMAIIHUX KXUBOTHBIX. COpT, mOpoAa, ITaMM.

CoBpeMeHHbIE METOJbl CeIeKUMU. MaccoBbli M MHIUMBUIYaJIbHBIH OTOOpPHI B
CEJICKLIMM PACTEHMM M KUBOTHBIX. OneHka »JKcrepbepa. bnm3kopoacTBeHHOE
cKpemuBaHue — uHOpuAMHr. Ywucras mnuHUSA. CKpelMBaHHE YHCTHIX JIHHHMA.
['etepo3uc, unu rubpuaHas cuna. HepoacTBeHHOE CKpellMBaHHWE — ayTOPHUIUHT.
Otnanénnas rubpuauzanus U e€ ycrnexu. VICKycCTBEHHBIM MyTareHes3 U IOJIyuyeHue
HOJINIIIIONI0B. JIOCTHKEHUS CENEKIIMA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHosOrMsl Kak OTpacib IPOU3BOACTBA. ['€HHAss WHXKEHEpHUsA. OTalbl
co3manusa pekomOuHantHOM JIHK wu Tpancrenneix opranusmoB. Kierounas
uHxeHepus. KieTtounele KyapTypbl. MHKPOKJIOHAJbHOE pPa3MHOKEHUE PACTEHHIA.
KiioHupoBaHnue  BBICOKOIPOJLYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX  OPraHU3MOB.
Okojorudeckue U studeckue npodaemel. 'MO — renernyecku MoaAMPUIMPOBAHHBIE
OpPTaHU3MBI.

JleMoHCTpauuu:

[Toprpetsr: H. Y. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. liBanos.

TaOmumsr u  cxembl: kapra «lLleHTppl NPOUCXOXKIAEHUST U MHOTrooOpaszus
KyJIBTYPHBIX pacTeHui», «llopoasl nOMamHMX XUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenui», «Otnanénnas rudpuausarnus», «Pabotel akamemuka M. @. VBanoBay,
«Ilomumnonnus», «OOBeKkTHl  OuoTrexHojorum», «Kierounele KyJabTYphl U
KJIOHUpOBaHHE», « KOHCTpyHpOBaHUE U NIEPEHOC T€HOB, XPOMOCOM).

ObopynoBaHMe: MYJSDKU IJIOJOB M KOPHEIUIOAOB JUKUX (OPM M KYJIbTYpPHBIX
COpPTOB pacTeHMil, repbapuii «CenbCKOXO035UCTBEHHBIE PACTEHUS».

JlabopaTtopHble M mpakTHYecKHe padoThI:

Okckypcusi «OCHOBHBIE METOJBI M JOCTHIKEHHSI CEJIEKUUM pACTEHUH U
KUBOTHBIX (Ha CEJIEKUMOHHYIO CTAaHLMIO, IIJIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIN
y4acTOK, B TEIUIMYHOE XO34KMCTBO, J1a0OPAaTOPUIO arpOyHMBEPCUTETA WJIM HAYYHOI'O

LIEHTPA)».
11 KJIACC

Tema 1. DBo1IOIIHOHHAA OMOJIOTHS.

[IpennockuIKi BOSHUKHOBEHHUS SBOJIFOIIMOHHON TEOPHH. DBOJIIOIMOHHAS TEOPHS
u e€ MecTo B Ouosioruu. BimsHue 3BOJIIOIMOHHON TEOPUU HAa pa3BUTHE OWOJIOTHUU U
JIPYTUX HayK.

CBuaeTEIbCTBA  DBOJIONMH.  llaJ€eOHTONOrMYECKHE:  ITOCIEIOBATEIBLHOCTD
MOSIBJICHUSI BHUJIOB B  MAJCOHTOJOTUYECKOW JIETONUCHU, TIePeXOAHbIe (DOPMHBI.
buoreorpaduueckue: cxoacTBo u paznudue ¢ayH u (HJaop MaTEPUKOB U OCTPOBOB.



OMOpHONOTHYECKHE: CXOJACTBAa M pa3iuyusi 3MOPHOHOB pa3HbIX BHJIIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTMYHbBIE, AHAJIOTMYHBIE,
pyIUMEHTapHble OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHYECKHE: CXOICTBO
MEXAaHU3MOB HACJEACTBEHHOCTM M OCHOBHBIX METAa0OJIMYECKHX IIyTe Yy BCeEX
OpraHU3MOB.

OpomounonHas Teopus Y. JlapBuna. IIpeanochliku — BO3HUKHOBEHUS
AapBUHM3Ma. JIBWOKyIIME CHJIBI 3BOJIONMU BUAOB 10 JlapBuHy (HM30BITOYHOE
Pa3MHOXXEHUE IIPU OTIPAHUYEHHOCTH PECYPCOB, HEOIPEACIEHHAs H3MEHYMBOCT,
O0opb0a 3a CyIlecTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bomonu (CTI) u e€ 0OCHOBHbBIE TIOJIOKEHUS.

MukposBomtonus. [Tonynsuusa kak equHUIA BUIA U 3BOJIIOLIUH.

JBmkymiue cuibl ((pakTopbl) 3BOJIONUU BUIOB B Mpupoie. MyTallMOHHBIHA
IpoLEeCcC U KOMOWHATUBHAs M3MEHUUMBOCTb. [lonmynslinmoHHbIE BOJIHBI U Apeii() T'eHOB.
N3onsauusa 1 MArpanus.

EctectBennbiii  0oTOOp — HampaBigomuid  QakTtop 3BONIOIUU. DOpPMBI
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT, OPraHMW3MOB KaK pe3ynbTarT 3Bojouud. [lpumepsl
IPUCIIOCOOJIEHNH y OpraHu3MoB. ApoMop(03bl U UAMOAAANTALUN.

Bun u BunooOpazoBanue. Kpurepun Buga. OcHOBHbIE (pOpMBI BUO0OpA30BaHU:
reorpaduueckoe, 3KOJIOrHIecKoe.

Maxkpospomoriusi.  Dopmbl  3BomOIMM:  PUIIETHYECKAs,  JAMBEPreHTHAs,
KOHBEpreHTHasi, napajienpHas. HeoOpaTtuMocTs 3BOIIOIUH.

IIpoucxoxaeHne OT HECIEeUUaIu3upOBaHHBIX NpenkoB. IIporpeccupyromas
crenuanu3anys. AJanTUBHAS paguaus.

JleMmoHcTpanuu:

[Toprpetsr: K. Jlunnen, K. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M.
bap, 3. I'ekkensb, . Mromiep, A. H. CeBepuios.

TaOmunpsl 1 cxemsl: «Pa3BuTHe OpraHM4ecKoro Mupa Ha 3emiie», «3apoJIbllln
MO3BOHOYHBIX >KMUBOTHBIX», «ApXeonTepukcy, «Dopmbl 60pHOBI 32 CYIIECTBOBAHUEY,
«EctectBennsIir 0T00pY», «MHOTOOOpa3ne COPTOB pacTeHmil», «MHOrooOpasue mopoi
KUBOTHBIX», «[lomymsanuuy, «MyTanuoHHass HW3MEHYMBOCTEY», «APOMOP(O3bI»,
«Manoanantanumn», «O0mmas neresepauus», «BrxKymye cuisl 3Boonuny, «Kapra-
cxema wMmapwpyTta nyremwectBus Y. JlapuHa», «boppba 3a CyleCTBOBaHHUEY,
«IIpucnocobnennocts  opranusmoB»,  «['eorpaduueckoe  BHmOOOpa3zoBaHHEY,
«IKOJIOTUYECKOE BHUI000PA30BAHHE).

ObopynoBaHMe: KOJUIEKIHS HACEKOMBIX C Pa3IMYHBIMM TUIIAMH OKpAacKu, Habop
IUIOI0B U CeMSsH, KoJuleKIus «[Ipumephl 3alIUTHBIX NPUCTIOCOOIEHUN Y )KUBOTHBIXY,
Mozienb «OCHOBHBIE HampaBlI€HUS »HBOJIOLUMM», OO0OBEMHaAs Moaenb «CrTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX.



buoreorpaduueckass kapra mupa, Koekuus «DPoOpMbl  COXPAHHOCTH
MCKOIIAEMBIX JKMBOTHBIX M PacTEHUI», MoAenb anmukanus «llepexkpéct xpomocom»,
BIIaXKHbIe  mpenaparsl  «Pa3Butme  Hacekomoro», — «PaszButme  mArymkm»,
Mukponpenapar «Jpo3zoduna» (Hopma, MyTariuu GOpMbl KPbLUILEB U OKPACKH TeJa).

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopuass pabora Ne 1. «CpaBHeHuE BUIOB TIO MOP(OIOTHIECCKOMY
KPUTEPHIO».

JlabopatopHas pabora Ne 2. «Omnucanue npucrnocoOIEHHOCTH OpraHu3ma u e
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBEeHHE M Pa3BUTHE KU3HU HA 3emuie.

JloHaydHbIE TIPEACTABICHUS O 3apOXKICHMM Ku3HU. HayuHble rumnoress
BO3HUKHOBEHUS JKU3HU Ha 3emJie: aOMOoreHe3 U MaHcrnepMusi. XuMHU4ecKasi 3BOJIOLHA.
AOGuOTreHHbI! CUHTE3 OpraHUYECKUX BEILIECTB u3 HEOPTraHUYECKHUX.
DKCIEPUMEHTAIBHOE MOATBEPKICHUE XMUMHUYECKOW SBOMOIMU. HauyanpHble »Tamnsbl
ouonoruueckor sBomounu. ['unoresa PHK-mupa. dopmupoBanne memMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE NPOTOKJIETKU. [lepBple KIETKM M HMX DBOJIIOLHS.
@opMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

Pa3eutne xwn3Hum Ha 3emiie mo 3pam U nepuoaam. Karapxeil. Apxeilickas u
npoTepo3oiickas 3pbl. [laneo3orickas 3pa u €€ nepuoibl: KEeMOPUNUCKUI, OpIOBUKCKUH,
CUJIypUMCKHN, TE€BOHCKUN, KAMEHHOYT OJIbHBIN, TIEPMCKHUH.

Me3so30¥1cKas opa ¥ €€ NePUOAbl: TPHACOBBIN, OPCKUN, MEJIOBOM.

KaiiHo3olickas »3pa W €€ mnepuoAbl: MaJCOTCHOBbIA, HEOIE€HOBBIM,
AHTPONOT€HOBBIN.

XapakTepucTUKa KJIMMaTa W TEeOJIOTMYECKHX MpoueccoB. OCHOBHBIE 3Tarbl
HBOJIIOLIMA  PACTUTENBHOTO M JKMBOTHOTO MHUpPA. ApoMopdo3bl y pacTeHud u
KUBOTHBIX. [ [0siBIIEHNE, pacBET U BBIMUPAHKE TPYII KUBBIX OPTaHU3MOB.

CucremMa OpraHMyYecKOro MHUpa Kak OTpaxeHue -HBOIOUUH. (OCHOBHBIE
CUCTEMATHUYECKHUE IPYIIbI OPraHU3MOB.

OBOJIOLHMS YeNOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTHhe NpeicTaBiIeHU O
MIPOHUCXO0K/ICHUH YeJIOBEKA. MeTOo bl M3ydeHHs aHTpororeHe3a. CXoACTBa U pa3Inyus
YeJIOBEKA U )KUBOTHBIX. CUCTEMAaTUUYECKOE MOJIOKEHHE YETOBEKA.

JBrxymue cuibl (hakTopsl) aHTponoreHe3a. HacieacTBeHHass K3BMEHUYUBOCTD U
ecTecCTBEeHHbIN 0TOOpP. OOIIEeCTBEHHBIH 00pa3 >KU3HU, W3TOTOBJIICHHE OPYIUN Tpyna,
MBILUIEHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU SBOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbii, YenmoBek npsaMoxoasuumi, YemoBek HeaHepTaabCKkuil, YeloBEeK pa3yMHBINU.
Haxonku uckonaeMbIX OCTaTKOB, BpeMs CYyILIECTBOBaHUS, 00JACTh PACIPOCTPAHECHHS,
00BEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIUSL.



Yenoseueckue packl. OCHOBHBIE OOJBILIKE pachl: €BponeouHas (eBpasuiickas),
HErpo-aBCTpaIONHas (3KBATOpPUAJIbHAS), MOHIOJOUAHAS (a3MAaTCKO-aMEPUKaHCKast).
YepTsl NpUCHOCOOICHHOCTH MPEICTABUTENCH YENOBEYECKUX pac K YCIOBUAM
cylecTtsoBanus. EnquHcTBO yenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsr: @. Penn, JI. [Tactep, A. U. Onapun, C. Musnep, I'. FOpu, Y. lapBuH.

Tabmuupl u cxeMbl: «Bo3aukHoBenme CoJIHEUHOM cucTeMbl», «Pa3Butue
opraHu4eckoro  mupa», «PacturenpHas — kietka», <«OKMBOTHas — KJETKay,
«IIpokapnoTnueckass kierka», «CoOBpeMEHHas CHUCTEMa OpPraHUYECKOIO MHUpPay,
«CpaBHEHHE aHAaTOMMYECKHUX YEpT CTPOEHMsSI YEJIOBEKAa U 4YEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJIOIMYECKUX HAXOJOK MPEIKOB COBPEMEHHOTO
4yenoBekay, «JlpesHenmme moan», «/lpesaue monn», «llepBbie COBpeMEHHBIE TI0aNY,
«YenoBeueckue pacob».

ObopynoBanue: Mmyspku «IIpoucxoxnenne yenoBeka» (OFOCTbI aBCTPATIONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblia, KPOMaHbOHIIA), CICNKHA WK N300pakeHNUs KaMEHHBIX
OpyIuid  TEpBOOBITHOTO  4YeloBeKa  (KaMHHU-dommepbl, pyOuia,  ckpebuna),
reoXpoHoJjioruueckass Talbnuma, KoJuleKius «POpMbl COXPaHHOCTH HMCKOIMAaEeMBbIX
KUBOTHBIX U PACTCHUI.

JlabopaTopHble U NpaKkTHYECKHE PadOThI:

[Ipaktnueckass padora No 1. «M3yueHue HCKOMaeMbIX OCTATKOB PACTEHHH H
KUBOTHBIX B KOJUIEKLIUSAX).

OKCKypcusi «DBOJIOLUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HaYYHBIN WJIM KpaeBeIUEeCKUN My3eil).

Tema 3. OpranusMbl 4 OKpy:Ka0Ias cpeaa.

DKOJIOTHSI KaK HayKa. 3aJadyd M pasfeibl 3KOJIOTMH. MeTonbl 3KOJOTHMYECKHX
UCCIIE0BAHMI. DKOJIOrMYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenbl 0O0OMTaHMS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, IIOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckue  ¢akropbl. Krnaccubukauusa  sxomorndeckux — (aKTOpPOB:
abuoTnyeckue, OMOTUUYECKHE U aHTPOMOreHHbIE. J[eficTBIE dKOIOrnueckux (GaKkTopoB
Ha OpraHUu3MBbl.

AbGunotnyeckue (akTopbl: CBET, TEMIEpaTypa, BIAKHOCTb. POTONEpHUOAN3M.
[TpucnocoOaeHust OpraHu3MoB K JEHCTBUIO a0MOTHYECKUX (paKkTOpoB. bruosnornueckue
PUTMBI.

buotnueckue Qaxtopel. Buasl OmoTHuecknx B3aWMOAEWCTBUN: KOHKYPEHIIHS,
XMIIHUYECTBO, CUMOMO3 M ero Qopmsel. IlapasutusMm, koomepanusi, MyTYyalu3M,
KOMMEHCAJIN3M (KBApTUPAHCTBO, HAaxJIEOHUYECTBO). AMEHCANIN3M, HEUTPATU3M.
3HaueHue OWOTHYECKHMX B3aUMOAECMCTBMM [UIsl CYIIECTBOBAHHUS OpPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.



DKOJIOTHYECKHE  XapaKTepUCTHKU  momynsauud. OCHOBHbIE — MOKa3aTelu
MOMYJISILIUKM:  YUCJIEHHOCTb, IUIOTHOCTb, POXIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[nHaMuKa YMCIIEHHOCTH TOMYJISIIUN U €€ PeryJIsIns.

JdeMoHcTpanuu:

[ToptpeTtsi: A. I'ym6onbar, K. @. Pynbe, O. I'ekkensb.

Tabmuubr u cxembr: kapta «lIpupomnsie 30HBI 3emum», «Cpeasl oOuUTaHUS
opranusmoBy, «®Doronepuoguzmy», «llomymsuu», «3aKOHOMEPHOCTH  POCTa
YUCIIEHHOCTHU NOMyJSIiK UHDY30pun-Typenbkm», «[Iumessie nenuy.

JlabopaTopHble U NpaKkTHYECKHE PadOThI:

JlaGopatopHas pabora Ne 3. «Mopdoaoruueckne OCOOEHHOCTH PACTCHHUM W3
Pa3HBIX MECT OOUTAHUS.

JIaboparopnasi pabota Ne 4. «BnusiHHe cBeTa Ha POCT M Pa3BUTUE UYEPEHKOB
KOJIeyCcay.

[Tpaktiaeckas padora Ne 2. «[loacu€T TUIOTHOCTH MOMYJISIMN pa3HBIX BUIAOB

pacTeHu».
Tema 4. CooO1mecTBa 1 IKOJOTHYECKHE CHCTEMBI.
CooOmiectBo opranu3MoB — OuorieHo3. CTpyKTypbl OHOIEHO3a: BUIOBAs,

POCTpaHCTBEHHAs1, Tpoduueckas (rmumieBas). Bunbi-momuaanTel. CBsI3U B OMOIIEHO3E.

OKoJlorTHYecKre CUCTeMbl (9kocucTembl). [loHsiTHE 00 DdKOCHUCTEME U
ouoreorieHo3e. DYHKIMOHATBHBIE  KOMIIOHEHTBI ~ IKOCHUCTEMBI:  MPOIYICHTHI,
KOHCYMEHTHI, peaylneHThl. KpyroBOpoT BENmIECTB M TOTOK JHEPTUU B IKOCHCTEME.
Tpodudeckue (mumieBbie) ypoBHU 3KocucTeMbl. [lumieBsie nienu u cetr. OCHOBHBIE
MOKa3aTeNu HKOCHCTEMBI: Ouomacca, TPOAYKIHs. OKOJOTHYECKHE IMHUPaAMUJIbL:
NPOAYKIIMM, YHCIEHHOCTH, Ounomaccel. (CBOHCTBA JKOCHCTEM: YCTOHYHMBOCTD,
camoperysnus, pazsutue. CyKIeccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P M peK. DKOCUCTEMA XBOWHOTO HIIN
IIMPOKOJIMCTBEHHOTO JIECa.

AHTpOTIOTEHHBIC IKOCHCTEMBI. ATPOIKOCHCTEMBI. YpOo3KOCHCTEMBI.
buonoruueckoe u X035HCTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazne kak Qakrop ycroWumBocTH dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO Pa3HOOOpa3us Ha 3emMIle.

Yuenue B. U. Bepnaackoro o Ouocdepe. I'paHuiipl, cocTaB U CTPYKTypa
ouocdeprl. XKupoe BemectBo u ero ¢yHkiuu. OcobeHHOcTH Ounochepsbl Kak
rJI00abHON YKOCUCTEMBI. /[nHaMuueckoe paBHOBECHE U oOpaTHas CBs3b B Onocdepe.

KpyroBopoTsl BemiecTB M OMOTEOXMMHYECKHE ITUKIBI AJIEMEHTOB (yryiepoja,
a3ot1a). 30HAIBHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenosedyecTBO B Ouocepe 3eMiu. AHTPONOTEHHbIE M3MEHEHHUs B Ouocdepe.
I'moGanpHbIE HKOJOTUYECKUE TTPOOIIEMBI.



CocyuiecTBoBanue MpupoAbl U udenoBeuecTBa. CoxpaHeHue OmopasHooOpasus
KaKk OCHOBa YCTOMYMBOCTH Oumocdeprl. OcCHOBa palMOHAIBLHOTO YIPABICHUS
IPUPOIHBIMU pecypcaMu M HUX HCHoJb30BaHHe. [locTkeHuss OWONIOTMH W OXpaHa
IPUPOJIBI.

JdeMoHcTpanuu:

IToptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. U. BepHaackuii.

Tabmumsr u cxemsl: «llumeBbie 1enu», «bUOLIEHO3: COCTaB M CTPYKTYypay,
«IIpupoansle coobmectBa», «llenmn mnuTaHuA», «OKOJOrHMUYECKas MNHPaAMUAAY,
«buocepa n uenoBek», «IKocuCTEMA IIUPOKOIMCTBEHHOIO Jiecay, «IKOCHCTEMaA
XBOWHOTO Jiecay, «buoneHos3 Bogoémay, «ArpoueHos», «IIpumepHbie aHTpONIOreHHbIE
BO3JCUCTBHS Ha NPUPOAY», «BakHENIIME HCTOYHUKM 3arps3HEHUS BO3AyXa M
IpyHTOBBIX Boa», «llouBa — BaxHeimas cocrtapistomas oOuochepsr», «DakTops
nerpagauun  nous», «llapHukoBbil  3pdexT», «DakTOpHl  PaAMOAKTHBHOIO
3arpsizHeHus: ouochepri»n, «O01as cTpykTypa ounochepnl», «PacnpoctpaneHue Ku3HU
B Ouocdepe», «O30HOBBIN 3KpaH O6uocheps», «Kpyrosopot yriepoga B 6uochepey,
«KpyroBopot azoTa B mpupoae».

ObopynoBanue: Mojaenb-ammiukanus «TunuyHsle OHUOIEHO3B», Tepbapuit
«PacturenbHble cooOuiecTBay, Kosekuuu «buoneno3y», «Bpenurenu BakHEHIINX
CEJIbCKOXO3SICTBEHHBIX KYJIBTYp», repOapuu M KOJUIEKLIUU PACTEHUN U KUBOTHBIX,
MPUHAAJIEKANIME K Pa3sHbIM 3KOJOTMYECKUM TpyIIaM OAHOro Buaa, KpacHas kHura
Poccuiickoit @eneparum, n300pa>keHUsI OXpaHIAEMbIX BUJOB PACTCHHUM U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 BUOJIOTUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COOQO, ycraHaBiauBarOTCS TpeOOBaHUS K pe3ysibTaTaM OCBOCHHS
OoOydJaronmmMMucs MporpaMM  CpedHero  obmiero  oO0pa3oBaHUsA:  JIMYHOCTHBIM,
METaNpeIMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JAMYHOCTHBIX pe3yJbTaTOB OCBOCHUA TmpeaMera «buosorus»
BBIJICJICHBI CJICAYIOIIME COCTAaBIISIONINE. OCO3HAHHWE OOYYarOUIMMHCS POCCUUCKOM
rPaXJaHCKOM UIAEHTHUYHOCTH — FOTOBHOCTHM K CaMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH H
CaMOOTIPE/ICIICHUIO, HAIMYUE MOTHBAIIMU K OOYYCHHIO OMOJIOTHH, IIEICHAMPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKJICHHM JIMYHOCTU HA OCHOBE KJIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPAAWIUH pa3BUTHS OHOJIOTMYECKOTO 3HAHWS, TOTOBHOCTh W
CITIOCOOHOCTh O0YYaOIIMXCS PYKOBOJICTBOBATHCS B CBOEH JESITEIBHOCTH IIEHHOCTHO-
CMBICJIOBEIMU  YCTAHOBKAMH, TPHUCYIIUMH CHUCTEME OHOJOTHUYECKOTO0 OO0pa30oBaHUA,
HaJU4Hhe SKOJIOTMYECKOTO TMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh II€IM U CTPOUTH
’KU3HCHHBIC TJIaHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS mOpeamera «buonorus» mOCTUraroTCs B
E€AMHCTBE y4yeOHOM W  BOCMUTATEIBHOW  JIEATETHHOCTH B  COOTBETCTBHH C
TPAJUIMOHHBIMU POCCUUCKUMHU COLMOKYJIbTYPHBIMH, HCTOPUYECKHUMU H JyXOBHO-
HPaBCTBCHHBIMU IICHHOCTSIMH, TPHUHSATHIMH B OOIECTBE NpaBWIAMH W HOPMaMu
MOBEJICHUSI W  CIIOCOOCTBYIOT TIpOIlECCaM CaMOIO3HAHMS, CaMOBOCIHUTAHUSA W
CaMOpAa3BUTHS, PA3BUTHUSI BHYTPEHHEH MO3UIIMU JIMYHOCTH, MATPUOTHU3MA, YBAXKECHUS K
3aKOHY W MPaBOINOPSAZIKY, YEJIOBEKY TpyJda MU CTapUIEMy IIOKOJIEHUIO, B3aWUMHOTO
YBaXEHUS, OEPEKHOTO OTHONIICHHWS] K KyJbTYPHOMY HACIEOUI0O U TPATUIUSM
MHOTOHAIMOHAJIBHOTO Hapoza Poccuiickon @enepanuu, NpUPOAE U OKPYKAIOLIEH
cpene.

JInuHOCTHBIE pe3yNbTaThl OCBOCHHUSI y4eOHOro mpeamera «bHONOTHS» TOJKHBI
OTpaxaTb ~ TOTOBHOCTh ¥  CIOCOOHOCTh  OOYyYalOIIHUXCA  PYKOBOJCTBOBATHCS
chOpMHUPOBAaHHOW BHYTPEHHEH TMO3WMIIMEH JIMYHOCTH, CHUCTEMON  IIEHHOCTHBIX
OpUEHTAIUH, MMO3UTHBHBIX BHYTPEHHUX yOeXKICHUH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOIO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO OIbITa
W ONbITA JESATEIBHOCTH B MPOLECCE pEAIM3alUMU  OCHOBHBIX  HAIpPaBJICHUU
BOCIIUTATEILHON ESITECILHOCTH, B TOM YHCJIE B YaCTU:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOM TMO3UIMKM OOYYarOIIEerocsi Kak aKTUBHOTO M

OTBETCTBEHHOTO YJIEHA POCCUICKOI0 OOIIIECTBA;



OCO3HaHWE CBOMX KOHCTUTYIMOHHBIX MPaB U O00S3aHHOCTEH, yBaKCHUE 3aKOHA U
MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON NEATEIHHOCTH TPU CO3JAHUU YUEOHBIX
IIPOEKTOB, PEIICHUH Y4€OHbIX U MO3HABATENbHBIX 3a/1a4, BHIMOJIHEHUN OMOJOTUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPENENSATh COOCTBEHHYIO TO3UIMIO TI0 OTHOIICHUIO K SIBICHHSIM
COBPEMEHHOM KU3HU B OOBICHSATH €&;

YMEHUE YYUTHIBaTh B CBOUX JEUCTBUSX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOACH C pa3HbIMH YOEKIACHHUSIMHU, KYJIbTYPHBIMH IIEHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IMPOIIECCE COBMECTHOTO BBHITIOJIHCHUS YUCOHBIX,
MO3HABATEJIbHBIX U UCCIEA0BATEIbCKUX 337a4, YBAXKUTEIHLHOTO OTHOIICHUS! K MHEHUIO
OMIMOHEHTOB MPHU O0CYKJIEHUU CIIOPHBIX BOMPOCOB OMOJOTUYECKOTO COACPIKAHUS;

TOTOBHOCTbh K TYMAHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaKIaHCKOW WACHTHYHOCTH, MAaTPUOTHU3MA,
YBaXKEHUSI K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH mepen PoauHou, ropaoctu 3a
CBOM Kpau, CBOW PoauWHy, CBOM $3bIK W KYJIbTYPY, HOPOUUJIOE W HACTOAIIEE
MHOT'OHAIlMOHAJIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIEIUIO M MaMATHHKAM MPUPOJBbIL,
NOCTHXKEHUSIM Poccuu B HayKe, UICKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATH BKJIAJ] POCCHUMCKUX YUYEHBIX B CTAHOBJIICHHE U PA3BUTHE
OMOJIOTHH, TOHUMAHUS 3HAYEHHUS] OMOJIOTMHM B MO3HAHUM 3aKOHOB MPHUPOJbI, B KU3HU
YeJIoBeKa U COBPEMEHHOI'0 00111eCTBa;

uneiHas yOexAEHHOCTh, TOTOBHOCTh K CHy)KeHHr0 u 3ammure OteuecTsa,
OTBETCTBEHHOCTb 3a €0 Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYSCh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJHUTENISAM, CO3JAHUIO CEMBH Ha OCHOBE
OCO3HAHHOT'O MPUHATHS LEHHOCTEW CEMEWHOW JKM3HU B COOTBETCTBUM C TPAAULHUSIMU
HapoaoB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas ACTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLIECHU;

MMOHMMAaHUE HMOIMOHATBLHOTO BO3JAEHCTBUS )KUBOM MPUPOJIbI U €€ IIEHHOCTH;



FOTOBHOCTh K CaMOBBIPAXKEHUIO B PA3HBIX BHUJAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAY€CTBAa TBOPUECKOU JINUHOCTH;

S) ¢usunyeckoro BocnUTaHHMA, (GOPMUPOBAHMA KYJbBTYPBI 310pPOBbS H
IMOLMOHAJIBHOIO 0JIaronoJIyYns:

NOHUMaHUE W peanus3ainus 3J0pOBOro u 0e3onmacHoro o0Opasa >KU3HU (310pOBOE
MUTaHWe, COONIOJIEHUE TUTUEHUYECKUX MPAaBWI M HOPM, COATAaHCHUPOBAHHBIA PEKUM
3aHATHI U OTHbBIXA, peryisipHas Gu3ndeckass akTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOIO OTHOIIEHUSI K COOCTBEHHOMY (U3MYECKOMY M TMCUXMYECKOMY
310POBBIO;

NOHUMaHUE LEHHOCTH MPaBWJI UHJMBUAYAIHHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEAECHHUS B CUTYalMsIX, YTPOXKAOIIMNX 30POBbIO U KU3HHU JIFOJECH;

OCO3HAHWE TOCIEACTBUH W HENPUATHS BPEIHBIX MPHUBBIUCK (yHmOTpeOIeHUS
AJIKOTOJIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOr0 BOCIMTAHUS

TOTOBHOCTH K TPY/ly, OCO3HaHHE [IEHHOCTH MacTEPCTBA, TPYA0TIO0UE;

FOTOBHOCTb K AKTHUBHOW JEATEIIBHOCTH TEXHOJIOTMYECKOM UM  COLMAJIbHOU
HAIPaBJIECHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIHHO
BBIIIOJIHATH TaKyl0 AESATEIbHOCTD;

UHTEpPEC K pas3nuyHbiM cdepaM TpodeccCHOHaNbHON JeATeIbHOCTH, yMEHUE
COBEpIIIAaTh OCO3HAHHBIN BHIOOp Oymyrei mpodeccuu U peaanu30BhIBaTh COOCTBEHHBIE
KU3HEHHBIE TUJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTIKEHUU
BCEH KM3HU;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:

HKOJIOTUYECKH IEIeCO00pa3HOe OTHOIIEHNE K MPHUPOE KaK UCTOUYHUKY KU3HHU Ha
3emJie, OCHOBE €€ CyIIECTBOBAHUS;

NOBBIIICHUE YPOBHS  JKOJOTMYECKOM  KYJIbTYpbl: TNPUOOPETEHHE  OIbITa
NJIAHUPOBAHHUSI MTOCTYNKOB M OLIEHKH MX BO3MOXHBIX IMOCHEACTBUN JJISI OKPYKAFOILIEH
cpensl;

OCO3HaHWE TJOOATBHOTO XapakTepa JKOJOTHYECKUX TMpoOJieM H MyTed ux
pelieHus;

CIIOCOOHOCTh MCIOJIB30BaTh MPUOOpETaeMble MPU MU3yYeHUH OMOJIOTUM 3HAHUS U
YMEHUS MIPU PELIEHUU MPOOJIEM, CBA3aHHBIX C PALIMOHAIBHBIM MPUPOAOIIOIH30BAHUEM
(coOmroneHue TpaBU TIOBEJACHUS B TPUPOJE, HAMPABICHHBIX HAa COXpaHEHUE
paBHOBECHUS B 9KOCHCTEMaX, OXpaHy BHJIOB, YKOCUCTEM, Orocheps);

AKTUBHOE HEIPHUATHUE JIEUCTBUM, MPUHOCIIIMUX BPEH OKPYKAIOLIEH ITPUPOIHOU
cpele, yMEHHE TMPOTHO3UPOBATH HEOJArONPUATHBIE HKOJIOTMYECKUE TOCIEACTBUS
OpEANPUHUMAEMBIX JEHCTBUI U PEAOTBPALLATH UX;



HAJIMYME PA3BUTOTO 3KOJOTUYECKOTO MBIIUIEHUS, SKOJIOTMYECKON KYJIbTYPHI,
ONBbITA JEATEIPHOCTH JKOJOTMYECKON HANPABICHHOCTH, YMEHHUS PYKOBOIACTBOBATHCS
MMHU B II03HABATEIbHOW, KOMMYHUKATUBHOW U COLMAJIbHOW MPAKTUKE, TOTOBHOCTH K
Y4aCTUIO B MPAKTUYECKOUN AEATEIBHOCTH SKOJIOTUUYECKOW HAITPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKW W OOINECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTE KYJIBTYP,
CITOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJILTYPHOM MUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W YHUTATEIIbCKOW KYyJIbTYphl KaK CpEICTBa
B3aUMOJICHCTBUS MEXY JIFOJbMU Y MO3HAHUS MUPA;

nmoHUMaHue crnenuukun OWOJOTMM KaK HAyKH, OCO3HaHUs e€ poiu B
(GbOpMHUpPOBaHUM  PAIMOHATHHOTO HAYYHOTO MBINIICHUS, CO3JaHUU I€JIOCTHOTO
npeAcTaBieHusT 00 OKpYyXarlleM MHpe KaK O €IWHCTBE IPUPOJbI, YeJOBEKa H
oOiiecTBa, B TIO3HAHUW TIPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MpobiieM
COXPaHEHHS TPUPOJHOTO PABHOBECHS,

yOSXKIEHHOCT, B 3HAYMMOCTH OWOJOTHU [JII COBPEMEHHOW IHUBIIIM3AIUU:
oOecrieueHrsT HOBOTO YPOBHS Pa3BUTUS MEIUIIMHBI, CO3JaHUE MEPCIEKTHBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX peIlaTh PeCypCcHbIe MPOOJEMbl Pa3BUTHS UYEIOBEUYECTBA,
MOMCKa IyTeld BBIXOJIa W3 TJIOOATBHBIX HKOJOTMYECKHUX MpoOJIeM M oOecredeHus
epexojia K yCTOMYMBOMY PAa3BUTHIO, PAMOHAIBHOMY HCIOJB30BAHHUIO MPUPOIHBIX
pecypcoB U (hOPMHUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHUU OHMOJOTMYECKUX 3HAHUU B IESAX MOBBIIICHUS
o01Ie KyJIbTYphbl, €CTECTBEHHO-HAyYHOH TPaMOTHOCTH, KaK COCTaBHOM 4YacTu
(YHKIITMOHATTLHOM TPAaMOTHOCTH oOOydaromuxcs, (QopMupyeMod TIpu H3YyYECHUH
OMOJIOTHH;

[MOHMMAHHUE CYIIHOCTM METOAOB TMO3HAHUS, HCIOJb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIMOJIb30BaTh MOJIydaeMble 3HAHUS JJIA aHAIM3a U 0OBSICHEHUS
SIBJICHUI OKPY’KAIOIIETO MHpAa M MPOUCXOMSIIIMX B HEM M3MEHEHUH, YMEHUE JIeaTh
000CHOBaHHBIE 3aKIIOYEHUS HA OCHOBE HAYYHBIX (PAKTOB M HMMEIONIUXCS JTAHHBIX C
LIEJIBIO MOJIYYEHHS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HMCHOJL30BaTh OHOJOTMYECKHE 3HAHWUS IS
penieHus npooeM B peabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HaHWE I1IEHHOCTM HAy4YyHOM JAEATEIIbHOCTH, TOTOBHOCTb OCYIIECTBIISTH
MPOEKTHYIO U UCCIIEIOBATEIBCKYIO NEATEIIbHOCTh MHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CAaMOOOPa30BAHUIO,
K aKTUBHOMY TOJTYYE€HHIO HOBBIX 3HAHUM MO OMOJIOTHU B COOTBETCTBHUH C KU3HEHHBIMU
MOTPEOHOCTSIMU.

METAIIPEIMETHBIE PE3YJ/IBTATDBI



MeramnpeaMeTHbIe Pe3yNbTaThl OCBOCHHUS ydeOHOTO mpenmera «buomorus»
BKJIFOYAIOT: 3HAUYMMble JUisi  (OPMHUPOBAHUS  MHPOBO33PCHUSI  OOyUYarOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHbIE TOHATHS, OTPAXKAIOIINE
I[EJJOCTHOCTh ~HAay4yHOM KapTHHBI MHpa W CHEU(UKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HaykaxX (BEIIECTBO, JHEPrus, SBJICHHUE, MPOoIlecC,
CHUCTEMa, HAy4HbId (aKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIe0BaHne, HAOMIO/IEHNe, W3MEPEHHE, SKCIEPUMEHT W APYTHX), YHUBEPCAIbHBIC
ydyeOHble  jaeiicTBUs  (TIO3HABaTEIbHBIE, = KOMMYHUKATHUBHBIC,  PEryJATHBHBIC),
obecneynBarome ¢GopmupoBaHue G(YHKIIMOHAIBHON TIPaMOTHOCTH M COLMAIBHOM
KOMITETEHIIMU O0yYarolIuXcs, CIIOCOOHOCTh OOYYArOIIUXCSl HUCMOJb30BAaTh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHWS W YHUBEpPCaJbHBIC Y4YeOHBIC
JEUCTBHUS B MIO3HABATEIbHOW U COMAIBHON MTPAKTHUKE.

MeranpenMeTHbie  pe3yJbTaThl OCBOEHUS IMPOTPAMMbl  CPEIHEro  OOIIEro
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBJageHne yHUBEPCAIbHBIMYI YUeOHBIMH NMO3HABATEIbHBIMHU AeHCTBUSIMM:

1) 6a30Bble JIOrHUYEeCKHE TeHCTBUSA:

CaMOCTOSITENIEHO (hOPMYITUPOBATh M aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpPUBATh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUU 3HAHUHN MPHUEMBI JJOTUUECKOTO MBIILICHUS (aHau3a,
CUHTE3a, CpaBHEHWs, Kiaccupukaiuu, O0OOOIICHMs), PAaCKPBIBATh  CMBICI
OMOJIOTUYECKUX TIOHATHH (BBIIEISATh UX XapaKTePHbIE MPU3HAKN, YCTAHABIUBATH CBSI3U
C APYTUMHU MOHSITHUSIMU);

ONpeNensATh UENu JESITEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUU HUX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIIOJIh30BaTh OMOJIOTMYECKUE TOHATUS Uisl OOBbsCHeHHWsS (AKTOB W SBICHUUN
KVUBOU NPUPOBL,

CTPOUTH JIOTUYECKHUE pacCyXJeHUsl (MHIYKTUBHBIE, JCAYKTUBHBIC, 10 aHAJIIOTHUH),
BBISBISITH 3aKOHOMEPHOCTH M MPOTUBOPEYUSI B PACCMATPUBAEMBIX SIBJICHUSAX,
(hOpMyYIUPOBATH BBIBOJIBI M 3aKITIOUEHUS;

MPUMEHSTh CXEMHO-MOJIEIbHBIE CPEACTBA [JIsl MPEICTABICHHUS CYIIECTBEHHBIX
CBSI3€M U OTHOIICHHI B M3y4aeMbIX OMOJOTMUECKUX O00BEKTaX, a TaKkKe MPOTUBOPEUHIA
Pa3HOTO PO/JIa, BBHIABICHHBIX B PA3IMYHBIX HHPOPMAITMOHHBIX HCTOYHUKAX;

pa3pabarpiBaTh TUIAH peIICHUs] MpoOJEeMbl ¢ YYETOM aHaIM3a HMEIOLIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JI€SITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUHN AEATECIBbHOCTH;

KOOPJAMHUPOBATh M BBITMOJHATH PA0OTy B YCIOBHSX pPeaibHOI0, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS,

pPa3BUBATh KPEATHBHOE MBINICHUE TIPH PEIICHUH KU3HEHHBIX MPOOIIEM.



2) 6a30BbI€e HCCJIe0BaTEIbCKHE NeiliCTBUSA:

BIIAJICTh HAaBBIKAMU YYE€OHO-MCCIIEIOBATEILCKOH W TIPOSKTHOW JCSTEIHHOCTH,
HaBBIKAMH Pa3peIIeHUs POOJIEM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY
MOUCKY METOJOB PEIICHHs] MPAaKTHUYECKUX 3a/lad, MPUMEHEHUIO Pa3IUYHBIX METOOB
MO3HAHMS,

MCIIOJIH30BaTh PA3JIMYHBIC BUJBI JACATEIHHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHUS,
€ro MHTEpIpeTaIui, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B YUEOHBIX CHUTYaIlUSX, B TOM
YHCIIe TIPY CO3aHUU YUYEOHBIX B COIIMAIbHBIX TTPOEKTOB;

dbopMUpOBaTh HAYYHBIM THUN MBIIUIICHHS, BIaJeTh HAYYHOW TEPMHUHOJIOTHEH,
KITFOYCBBIMU TTOHITHSIMHA U METOJIAMU;

CTaBUTh ®  (GOPMYJIHpPOBaTh COOCTBEHHBIE 3aJaud B  00pa3oBaTeNbHON
NESATETLHOCTH U KU3HCHHBIX CUTYAIIHSIX;

BBISIBJISITh IPUYMHHO-CIICJICTBEHHBIE CBS3H M aKTYaJIM3UPOBATh 33/1a4y, BbIIBUTATh
THMOTE3Y €€ pelieHus], HAXOIUTh apryMEHTHI JJIs TOKa3aTeIbCTBA CBOUX YTBEPIKICHUH,
3a/1aBaTh MAPaMETPhl U KPUTEPUU PEIIICHHUS,

aHAIM3UPOBATh TIOJYYCHHBIC B XOJI€ PEIICHUS 3aJaull Pe3yJbTaThl, KPUTHICCKU
OIICHUBATh UX JIOCTOBEPHOCThH, TPOTHO3UPOBATH M3MEHEHNUE B HOBBIX YCIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIUsM, OIEHUBAThH MPHUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IICJICHAINIPABJICHHBIN TOUCK TIEPeHOCa CPEIACTB M CIIOCOOOB
JeNCTBUA B MPOGECCHOHANTBHYIO CPENy;

YMETh TEPEHOCUTh 3HAHWS B TIO3HABATEIHHYI0 W MPAKTHYECKYI0 00JIacTh
KHU3HEACITCILHOCTH;

yYMETb MHTETPUPOBATh 3HAHUSA U3 Pa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE WJCH, MPEAJIararb OPUTHHAIBHBIE TOIXOABl W PEIICHUS,
CTaBUTH MPOOJEMBI U 33/1a49H, JOMMYCKAIOIINE ATbTEPHATUBHBIE PEIICHU.

3) padora ¢ nnpopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHWKAX HWHPopManuu (TEKCTe y4eOHOTO
nocoowsi,  HAYYHO-TIOMYJSPHOH  JIUTEparype, OWONOTHMYECKHX  CIIOBapsSX M
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax JaHHBIX, B VHTEepHeTe), aHaIM3UPOBAThH
nH()OPMAITHIO PA3TUYHBIX BUAOB U (OPM MPEACTABICHUS, KPUTHUYECKH OIEHUBATH €6
JI0OCTOBEPHOCTH Ml HEPOTUBOPEUNBOCTH;

(bopMyIMpOBaTh 3aNPOCHI U IPUMEHSITH PAa3TUIHBIE METO/IBI MPU TTOUCKE U 0TOOpE
Oononorudeckoi HHPoOpMaIu, HEOOXOIUMOH JIJIs1 BBITTOJIHEHUST yUeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HWCIOJB30BaHUSA  MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJBTYPY AKTHBHOTO WCIOJB30BaHUS PA3THUHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAILHYIO (JOPMY MPEACTABICHUSI OMOTOTHYECKON
uHopManu (cxemsl, rpaduKu, AMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYToe);



MCIIOJIh30BaTh HAYYHBIN S3BIK B KQUECTBE CPEACTBA MPHU pabOTe ¢ OMOIOTHIECKOMN
uHopMaIuend: TPUMEHATh XUMHUYECKHE, (U3MUECKHE M MAaTeMAaTHYeCKUE 3HAKH U
CUMBOJIBI,  ¢opMynbl,  abOpeBHAaTypy,  HOMEHKJIATypy,  HCIIOJIb30BaTb |
npeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;

BJa/IeTh HaBbIKAMU PACIO3HABAHUS U 3alUTHI MHGOpMAIMK, UHPOPMAIIMOHHON
0€30MacCHOCTH JTUYHOCTH.

OBjajieHUe YHHBEPCAJbLHBIME KOMMYHUKATHBHBIMH JeHCTBUSMMU:

1) oOmenne:

OCYUIECTBJISITh KOMMYHHUKAIIMK BO BCEX cdepax *KU3HHU, aKTUBHO y4acTBOBaTh B
JMaore Wik JUCKYCCUU O CYLIECTBY 00CYyK/1aeMOM TeMbI (YMEHHUE 33/1aBaTh BOMPOCHI,
BBICKA3bIBaTh CYXKJCHHUS OTHOCHTEIIBHO BBIMIOJTHEHUS MpejiaraeéMod  3aaadu,
YYHUTHIBATh UHTEPECHl M COTIACOBAHHOCTHh MO3WIUN APYTUX YYACTHUKOB IHUAJIOTA WA
JTIUCKYCCHH);

pacno3HaBaThb HeBepOajbHbIE CpeACTBAa  OOIIEHUS, MOHUMATh 3HAYCHUE
COIMAIBHBIX 3HAKOB, MPEINOCHIIOK BO3SHHUKHOBEHUS KOH(JIMKTHBIX CHTYaIlUd, YMETh
CMSATYATh KOH(IUKTHI U BECTH MIEPETOBOPHI;

BIIAJICTh PA3JIUYHBIMU CIOcoO0aMu OOIICHUS W B3aUMOJCUCTBUS, TOHUMATh
HaMEpEeHUs APYTruX JoJeH, TPOSBISTh YBAXKUTEIbHOE OTHOUIEHUE K COOECEHUKY U B
KOppeKTHO popme hopMyaupoBaTh CBOM BO3PAKEHMUS;

pPa3BEPHYTO W JIOTUYHO WU3JIaraTh CBOIO TOYKY 3PEHHS C WCIOJIh30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasA AesiTeJIbHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOM H WHAMBUIYaJTIbHON
paboThl MpPU PEIICHUH OHOJOTHMYECKON IpoOJieMbl, 0OOCHOBBIBATH HEOOXOJAMMOCTh
MIPUMEHEHUS TPYIIIOBLIX (POPM B3aMMOICHCTBHSI PU PENICHUH YIeOHOW 3a/1a4u;

BBIOMPATh TEMATHKy M METOJbI COBMECTHBIX JEHCTBUUA C YyYETOM OOIIHX
MHTEPECOB U BO3MOKHOCTEN KaXKJOT0 YJieHA KOJJIEKTUBA;

OPUHUMATh LEIH COBMECTHOM JIEATENIbHOCTH, OPIraHU30BbIBATh U KOOPIMHUPOBAThH
JNEUCTBUSL MO €€ OOCTHIKCHHUIO: COCTAaBJISITh IUJIAH JCWUCTBUN, PACHPENENSTh POJIH C
y49€TOM MHEHHUH YYaCTHHKOB, O0OCYK/IaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAa4€CTBO CBOETO BKJIAJIa U KAXJIOTO YYaCTHUKA KOMaHABI B OOITUI
pe3ynbTaT 1Mo pa3padOTaHHBIM KPUTEPUSIM;

npenjiaraTb HOBbIE TMPOEKTHI, OLIEHUBaTh MHJIEU C TIO3ULUU HOBU3HBI,
OpUTHHAIBHOCTH, TTPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBJISTh TTO3UTUBHOE CTPATETUIECKOE MOBEICHUE B PA3JIMYHBIX CUTYAIUX,
POSBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OByaieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH JeHCTBUSIMMU:

1) camoopranusamnus:



MCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUA I BBISIBJICHHS MPOOJIEM U UX PEIICHUs B
’KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BbIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUII 11eJIEBbIE U CMBICIIOBbIE YCTAHOBKH B
CBOUX JICUCTBUSX U MOCTYIKAX [0 OTHOUIEHUIO K )KUBOM MPUPOJAE, CBOEMY 3J0POBBIO U
3I0POBBIO OKPYKAKOLIUX;

CaMOCTOSTENIbHO OCYLIECTBJISATh IMO3HABATENbHYIO JESTENbHOCTh, BBIABISTH
npoOJeMbl, CTaBUTh W (HOPMYyIUPOBATH COOCTBEHHBIE 3aJadyd B 00pa30BATEIHHOU
NEATEIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH PEHICHHUS MPOOJEMbI C Y4ETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKH y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JieaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUPOBATH €ro, OpaTb OTBETCTBEHHOCTH 3a
pelIeHue;

OLICHHUBATbH MPHUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IUPOKOW SPYAULIMUA B PA3HBIX
o0JacTaxX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM 00pA30BaTENbHBI U KYyJIbTYpPHBIH
YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsiM, BHOCHTb KOPPEKTHUBBI B JAESITEIbHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJa/JIeTh HaBBbIKAMHU IO3HABATEIbHOU pedIeKCHM KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUI U MBICIIMTENIBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHUI, UCIOJIB30BAThH
npuémbl pedIeKCUr sl OLEHKU CUTYallud, BHIOOpA BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIIEHUS IO UX CHUKEHUIO;

IPUHUMATh MOTUBBI M apryMEHThl JIpyTMX I[pPH AaHAJIW3E€ PpPe3yJbTaToOB
NEATEIIbHOCTH;

3) npuHsTHE ce0s U APYTrUX:

NPUHUMATD ce0sl, MOHMUMAsi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI M apryMEeHThl JIPYyrMX I[pH aHAJIW3€ PpPe3yJbTaToOB
NEeSATENbHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTUX HA OIIMOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIMU IPYTOro YeloBeKa.

IHPEAMETHBIE PE3YJIBTATDBI

[IpenmetHsie pe3ynbraThl ocBoeHHs nporpammbl COO mo 6monoruu Ha 0a30BOM
YPOBHE BKIIIOYAIOT CIENU(HUUECKUe IUIsi yueOHoro mpeamera «buomorus» HaydHbIE
3HAHHSA, YMEHHS W CIOCcOObl JEUCTBHH TIO0 OCBOCHHIO, WHTEPIPETAlMA |
NpeoOpa30BaHUIO 3HAHWH, BHIBI JACATEIBHOCTH MO TOJIYYECHHIO HOBOTO 3HAHUS U



NPUMEHEHUIO 3HAHMWA B PA3IWYHBIX YYEOHBIX CHTyalUsiX, a TaKKe B peaJbHBIX
KU3HEHHBIX CUTYyallUsX, CBS3aHHBIX ¢ Ouosorueid. B mporpamme mnpeameTHbIE
pe3yNbTaThl MPEICTaBICHBI IO TOaM 00yUYeHUSI.

[IpenmeTHbIe pe3ysbTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 10 knacce
JOJDKHBI OTPAXKaTh:

c(OPMUPOBAHHOCTh 3HAHUN O MECT€ M POJIM OHOJIOTUM B CHUCTEME HAyYHOTO
3HAHHSA €CTECTBEHHBIX HAyK, B ()OPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOMN
KapTHUHBl MHpa M HAay4dHOI'O MHPOBO33pPEHHS, O BKJIAJE POCCUICKUX U 3apyOekKHBIX
yU€HBIX-OMOJIOTOB B pa3BUTUE OMOJIOTMH, (YHKIMOHAIBHOW I'PaMOTHOCTH YEJIOBEKa
JUISL pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbIBaTh COJEpKaHUE OMOJOTUYECKHMX TEPMHUHOB M TOHATUMN: JKU3HbD,
KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB U MPEBPAIEHNE YHEPTHH ), TOMEOCTa3
(camoperyinsiuusi), ypoBHEBasi OpraHM3alUsl >XKUBBIX CUCTEM, CAMOBOCIPOM3BEICHHE
(penpoayKuusi), HaCJIeACTBEHHOCTh, U3BMEHYUBOCTb, POCT U Pa3BUTHE;

yMEHHE u3Jaratb OWOJOrMYecKue Teopuu (KJIETOYHAas, XPOMOCOMHAas,
MyTallMOHHAs, LIEHTpaJIbHAs JOTMa MOJIEKYJIIpHOM Ouosnorun), 3akousl (I'. Mennens, T.
Moprana, H. 1. BaBunoBa) u yuenust (0 HeHTpax MHOrooOpasus U MPOUCXOXKICHUS
KyJIbTypHbIX pacteHuil H. M. BaBuiosa), onpenenstb rpaHulbl UX NPUMEHHUMOCTH K
’KUBBIM CUCTEMAM;

yYMEHHE BJIaJeTh METOJaMU HAy4YHOTO MO3HAHUS B OMOJIOTUU: HAOMIOACHUE U
ONKMCAHUE JKUBBIX CHUCTEM, MPOLECCOB M SBJIICHUW, OpraHu3alus W IPOBEIACHUE
OMOJIOrMYECKOr0 SKCIIEPUMEHTA, BBIABM)KEHHWE TMIIOTE3bl, BBIABICHUE 3aBHUCHUMOCTH
MEXJy HCCIEIYyEeMbIMU BEIMYMHAMHU, OOBSCHEHUE IIOJYYEHHBIX pPE3yJbTaTOB,
UCIIOJIb30BAHHBIX HAY4YHBIX MOHATUN, TEOPUH U 3aKOHOB, YMEHHE JEJaTh BBIBOJIbI Ha
OCHOBAaHHUH MOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIIEIATh CYLIECTBEHHbIE NPU3HAKA BUPYCOB, KIETOK MPOKAPUOT U
9YKApUOT, OJJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH ITPOLIECCOB:
oOMeHa BELECTB U MPEBpAIlECHUsl 3HEPTUU B KIIETKE, (POTOCHHTE3a, MJIACTUYECKOIO U
HPHEPreTHUECKOro OoOMeHa, XEMOCHHTE3a, MHTO3a, MeHo03a, OIUIOJ0TBOPEHUS,
Pa3MHOXEHUS, UHAUBUYAIBHOIO PA3BUTHS OpraHu3Ma (OHTOTEHE3);

YMEHHE TPUMEHATh TMOJY4YEHHbIE 3HaHUSA Ui OOBACHEHUS OHOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, JUUISl IPUHATUSA NPAKTUYECKUX PEIICHUN B IIOBCEIHEBHON JKU3HU
C LeJbl obecrieueHUs 0€30MaCHOCTU CBOErO 3J0pPOBbS M 3[0POBBS OKPYKAIOLIUX
Jro7iei, COOMI0ACHUST HOPM TPAaMOTHOTO TIOBEICHUS B OKPY>KaIOIIEH MPUPOAHON Ccpee,
MOHMMAaHUE HEOOXOJUMOCTU HCIOJB30BaHUS JAOCTHKEHMI COBPEMEHHOH OHOIIOTHH U
OMOTEXHOJIOTMH JUIsl pallMOHAJILHOTO MIPUPOA0N0JIb30BAHNUS;

YMEHHE peliaTh AJIEMEHTApHbIE T€HETUYECKUE 3a/ladyl HA MOHO- U JUTMOpUAHOE
CKpEILMBAHNE, CLEIUICHHOE HAaCJEI0BAaHUE, COCTaBISATh CXEMbl MOHOTMOPUIHOIO
CKpEeLIMBaHus IS MPeICKa3aHus HacaeA0BaHUsl IPU3HAKOB Y OPraHU3MOB;



YMEHHE BBIMOIHITH JIa0OpAaTOPHBIE U MPAaKTUYECKHE paboThl, COOMI0ATh MTpaBHIia
npu paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE  KpUTHYECKHM OLEHHWBATh W  HMHTEPHPETUPOBATH  WH(GOPMALHUIO
OMOJIOTUYECKOTO COJIEPKAHUs, BKIIOUYAIOIIYIO MCEBIOHAYYHBIE 3HAHUS U3 Pa3TUYHBIX
MCTOYHUKOB (CpelacTBa MAaccoBOM HH(OpMalMM, HAYYHO-MOMYJSPHBIE MaTepUalbl),
THUYECKHE aCMeKTbhl COBPEMEHHBIX HCCIEAOBAHUNW B OHONOTMH, MEIULIMHE,
OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHbIE MHUCbMEHHBbIE M YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOTUYECKYI0O MH(POPMALIUIO U3 HECKOJbKUX MCTOYHUKOB, TPAMOTHO HCIOJIb30BATh
MOHSATUMHBIA anmapaT OMOJIOTHH.

[IpenmeTHbIC pe3ynbTaThl OCBOCHHS yueOHoro npeamera «buonorus» ¢ 11 knacce
JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MeCT€ U POJM OHOJOTUU B CHUCTEME HAYYHOTO
3HAHUS €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAy4YHOMU
KapTUHBl MUpPAa U HAYYHOTO MHUPOBO33PEHUS, O BKJAJE POCCHUHCKUX MU 3apyOeimHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (PYHKIHOHAIBHON TPpaMOTHOCTH YeOBEKa
IUIS peIlieHuUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pPaCKpbIBaTh COJEpKaHUE OHOJOTMYECKHX TEPMUHOB U TOHSTUH: BHI,
NOMyJIANMs, TeHO(MOH, SBOJIOIUSA, JBWXKYIIUE CHIbl ((PaKTOpbl) DBOIIOLNH,
MPUCTIOCOOJICHHOCTh OPraHU3MOB, BUA000pa30BaHUE, JKOJOTMYECKHe (HaKTOPHI,
HKOCHCTEMA, MPOIYLIEHTHI, KOHCYMEHThI, PEAYLEHTHI, LENU MUTAHHS, dKOJOTHYecKas
nupamMujia, OMoreoleHo3, ornocdepa;

yMEHHUE u3jlaraTh Ouojiornyeckue Teopuu (3BostormonHas Teopus Y. JlapBuHa,
CUHTETUYECKass TEOpUsl DBOJIOLMM), 3aKOHbl M 3aKOHOMEPHOCTH (3apOABILIIEBOTO
cxoactBa K. M. Bbapa, yuepenoBaHus riaBHbIX HalpaBleHUWW W myTeil 3Bosronuu A. H.
CeseprioBa, yuenuss o Ouwochepe B. U. Bepramckoro), ompenensit TpaHHUIBI HX
NPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yMEHHUE BIIAJIETh METOJaMU HAay4YHOrO0 MO3HAHUS B OHOJIOTMH: HAONIOACHHUE U
OMHCaHUE >KUBBIX CHCTEM, IMPOLIECCOB U SBJICHWN, OpraHu3alus U MpPOBEICHHUE
OMOJIOTMYECKOTO SKCIIEPUMEHTA, BBLABI)KEHHE THIOTE3bl, BBIABICHUE 3aBHCUMOCTH
MEXAYy HCCIEeIyeMbIMH BEIWYMHAMU, OOBICHEHHE IMIOJYyYCHHBIX pE3yJIbTaTOB,
UCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH M 3aKOHOB, YMEHHUE JENaTh BBIBOJIbI Ha
OCHOBAHMH MOJYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICIATH CYIECTBEHHbIC MPU3HAKU CTPOCHUSI OMOIOTHYECKUX OOBEKTOB:
BUJIOB, TOMYJSALUNA, MPOAYLEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OHOTrE€OLEHO30B U
HKOCUCTEM, OCOOEHHOCTH MPOIECCOB: HACIEACTBEHHON M3MEHUYMBOCTH, ECTECTBEHHOTO
otbopa, BU000pa30BaHus, IPUCIOCOOIEHHOCTH OpraHu3MOB,  JACHCTBUSA
AKOJIOTUYECKUX (DaKTOPOB HA OpPraHU3MBbI, MEPEHOCa BEIIECTB M IMOTOKA JHEPTrUU B



HKOCHUCTEMAaX, AQHTPOMOIeHHBIX M3MEHEHH B DJKOCHCTEMax CBOEH MECTHOCTH,
KpYroBOpPOTa BEIECTB U OMOT€OXMMUYECKUX LIUKIIOB B Ouocdepe;

YMEHHE TPUMEHATh TMOJY4YEHHbIE 3HaHUS Ui OOBACHEHUS OHOJOTHYECKHX
MPOILIECCOB U SABJICHUH, JJIs1 IPUHATHUS IPAKTUUYECKUX PEIICHUI B MOBCETHEBHON KU3HU
C 1Henplo obecrieyeHus O€30MacCHOCTH CBOETO 3/J0POBBS U 3I0POBbS OKPYXKAIOIIUX
Jr07ei, COOMI0ACHUST HOPM TPAMOTHOTO TIOBEACHUS B OKPY>KaIOIIEH MPUPOAHON cpeie,
MOHMMAaHUE HEOOXOIMMOCTH MCTIOIb30BaHMS JOCTHXKEHUN COBPEMEHHOM OMOIOTHH ISt
paMOHAIFHOTO MPUPOIOOIB30BAHMS;

yMEHHE pelarh »3JIeMEHTapHble OHOJOrMYECKHe 3aJayd, COCTABISATH CXEMbI
HepeHoca BEIIECTB U PHEPTUU B SKOCUCTEMaX (LENH MUTaHNA);

YMEHHE BBIMOIHITH JIa0OpAaTOPHBIE U MPAaKTUYECKHEe paboThl, COOMI0ATh MTpaBHIia
npu paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHHEM;

yMEHHE  KpUTHYECKHM OLEHMBATb M  WHTEPHPETHUPOBATH  MHPOPMALHUIO
OMOJIOTUYECKOTO CO/AEP)KaHUsl, BKIIOYAIOIIYIO MCEBIOHAYYHBIE 3HAHUS U3 Pa3IMYHBIX
HMCTOYHUKOB (CpelCTBa MaccOBOM HH(pOpMAIUM, HAy4YHO-TIOMYJISPHBIE MaTepHabl),
paccMaTpuBaTh III00ATBHBIE IKOJIOTUYECKUE MPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH
M0 OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3HUIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHUs, 00001as
OMOJIOTUYECKYI0 MH(POPMALIMIO U3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO MCIIOJIb30BATh
MOHSITUMHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBanue pa3jieioB U TeM nudpoBbie
Ne ni/m P Konrtpoabnbsie IIpakTnueckue (upp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bu6mmoreka [IOK
1 b 2 .
HOJIOTIT Kk HayKa 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBble CUCTEMBI U UX OpraHu3aIus 1 bubnnorexa LIOK
P I https://m.edsoo.ru/7f41¢292
3 XUMHYECKHUH COCTaB M CTPOECHHE KIIETKHA 8 1 bubmorexa LOK
p https://m.edsoo.ru/7f41¢292
bubmunoreka LIOK
4 IKH3HEACATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢292
5 PasMHOkeHNE 1 MTHANBUAYATIbHOE pa3BUTHE 5 1 bubmmoreka [JOK
OPTaHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh U UBMEHUMBOCTh 2 15 bubnuoteka [JOK
OpPTraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 but6mmoreka [IOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubmunoreka LIOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 0 4




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumMeHoBaHHe pa3aeiioB U TeM uudpoBbie
Ne ii/m P Konrpoabusie IIpakTuueckue (wicpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
bu6mmoreka [IOK
! IBOMOKOHHAS GHOOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHUE U pa3BUTHE KU3HHU HA 9 0.5 bu6nuoreka [JOK
3emite ) https://m.edsoo.ru/7f41cc74
3 Opra"uusMel 4 OK aroas cpena 5 1 bubmmorexa LOK
p PyKarot pe https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
4 Coo0111ecTBa 1 HKOJIOTHYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/7f41ccT4
bu6mmoreka [IOK
P 2
> C3CPBHOC Bpemit https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 0 2.5




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JI1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
MYHULIMNATNBHOE
ABTOHOMHOE
Mi‘;ﬁgﬂ%ﬂﬁgg OBLEOBPA3OBATENLHOE
YUPEXIEHWE - CPEQHASA

OBLUEOBPASOBATEJIbBHOE
YUPEXOEHWVE - CPEQHSASA OBLLEOBPASOBATEJIbHAA

OBLEOBPA3OBATENbHAS WLKONA 27137
LUKONA »7 137 A aBnACbL aBTOPOM 3TOrO
AJOKYMEHTa
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