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NMOACHUNTEJIbHAA SAMNNCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJIENICHHs] TOAXO0JA0B K (OPMHUPOBAHUIO COJACpPNKAHUS Y4yeOHOro MpeaMmeTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
MPUHLNNAX, XaPAKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cneuuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOW IMPUPOJIBI U 00ECTICUCHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTpe/IeieHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

OBWAA XAPAKTEPNCTUKA YHYEBHOI' O NPEAMETA
«BMONOIrMA» (BA30BbI YPOBEHb)

[TporpaMMa mno Ouosoruum Aa€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTerud OOy4YeHHs,, BOCIHMTAaHUS U Pa3BUTHUS OOYyYaIOLIUXCS CpPEICTBAMU
yueOHoro mnpeamera «buosorus», omnpenenseT o00s3aTeabHOE NPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszleraM M Temaw,
PEKOMEHYEMYIO MOCJIEI0BATEILHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa30oBaTENIbHOTO
polecca, BO3pacTHBIX 0COOEHHOCTEN 00ydaroIuXCsl.

B nporpaMme mno OHOJIOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NeATEeTbHOCTH/YUEOHBIX JEHCTBUNM OOYydYaloImMXCSd IO OCBOCHHMIO COJACPIKAHUS
OMOJIOrMYecKOro oOpa3oBaHMUsL.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YPOBEHB) peaIM30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbopMUPOBAHHEM  E€CTECTBEHHO-HAYYHOIO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAlU JIMYHOCTH, SKOJIOTUYECKOTO MBILUIEHUS, TPEACTABICHHUIN O 3J0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHUEM K OKpY>Kalollle MNpUpOJHON cpeje.
[ToaToMy Hapsay ¢ u3ydeHHEM OOIIEOMOIOTMUECKUX TEOpUM, a TakXKe 3HAHUU O
CTPOEHUU >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OUOJIOTMH YJEJI€HO BHHUMAHHE HMCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUU B MOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: NpO(QUIAKTUKN HACIEACTBEHHBIX 3a00JI€BaHUI 4YeslOoBEeKa, MEIMKO-
Te€HETHYECKOTr0 KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1EeJIecO00pa3HOro TMOBEACHUS B OKpYXKAlOIIeW NPUPOJHOW cpene, aHaau3a
BJIUSIHUSA XO3SMCTBEHHOM JESATENBHOCTU YEJIOBEKA HAa COCTOSIHHE MPUPOIHBIX MU



UCKYCCTBEHHBIX 9KOCHUCTEM. Y CHIIEHUE BHUMAHUS K MPUKIAIHON HAIIPABIEHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus
YCIOBUH ISl pEIICHUsI OJJHOM U3 aKTyalbHBIX 3ajau IMKOJILHOTO0 OHOJIOTHYEeCKOTrO
oOpa3oBaHus, KoTopas mpennonaraetr (opMUpoBaHHE Yy  OOydarouuxcs
CIIOCOOHOCTH aalTUPOBAThCA K HU3MEHEHHUSM JTUHAMUYHO PpPa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
Mecto. OHa oOecrieunBaer (opMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpA, paclIUpsieT U 000OLIaeT 3HAHUS O KUBOW Mpupone, €€
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd W HBOJIOIUHU, CO3JAET
yCIOBUSL  JJIs:  TO3HAHUS  3aKOHOB  JKMBOM  MpuUpOAbl, (OPMUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe30macHOro obpasa
KU3HHU, SKOJOTMYECKOI0 MBIIUICHHUS, LIEHHOCTHOTO OTHOILLIEHUS K KUBOM mpupoze
U YEJIOBEKY.

Bonbioe 3nHaueHrne OMOIOTUSI UMEET TAKXKE JJIsl PEUICHHS] BOCTIUTATENBHBIX U
pa3BUBAIOIIMX  337ad  CpelHero  oOmero  oOpa3oBaHMs, COLHMAIM3ALUU
oOyuaromuxcs. M3ydyenne 0nosorun odecneynBaeT yciaoBHs Uil (hOPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHMKAIIMOHHBIX U  HWH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpBbl, CIIOCOOCTBYET WMHTErpalud OMOJIOTMYECKUX 3HAHUU C
NPEICTaBICHUSAMH U3 APYTUX YYEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUHU
u reorpaduun. Ha3BaHHBIE MOJOXKEHUS O MpeIHA3HAYCHHH Y4eOHOTO IMpeaMeTa
«buonorus» cocraBUIM OCHOBY JUId ONPEICIICHUS NOJIXOJOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €ro COJAEpKAHMs, IMPEICTAaBICHHOIO B MPOrpaMMe II0
OHnoNIOTHN.

Ot60p coxaepkanus yyeOHOro npenmera «buosmorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMHA KYJIbTYpOCOOOpPA3HOrO MOJX0Jla, B COOTBETCTBHM C
KOTOPbIM OOy4arolurecs: MOJDKHBI OCBOMTH 3HAHUA W YMEHHUsS, 3HAUUMBbIC ISt
dopMupoBaHus OOmIEeH KyJbTYpbl, ONpEACNAIOIME aJeKBAaTHOE IOBEACHHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTUUYECKOM AesTeabHOCTH. Oco0oe MeCTO B ATOM CHUCTeMe 3HaHUM
3aHUMAIOT JIEMEHTHI COACPKAHUSI, KOTOPHIE CIyKaT OCHOBOM st POpMHUpPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJOrNYECKOro 00pa3oBaHUsl.

CTpyKkTypupoBaHHE COIECpKaHUS y4yeOHOro Marepuana B Tporpamme TIo
OMOJIOTMH OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUHA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICTICHBI CIICAYIOIINE COJIepKaTeNbHbIe TUHUN: «bronorus kak Hayka. MeTobl



Hay4yHOro mo3HaHus», «KneTka xak Ouomoruueckas cucrema», «OpraHu3m Kak
ouonoruueckas cucreMa», «CucreMa M MHOT00Opa3ne OpPraHuYecKOro MHUpay,
«OBOMIOLMS KUBOU NPUPOJIBI», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

LESTN NSYHUEHNA YYHEBHOI O NMPEAMETA «BVOSTOI NA»

[lenp usyuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBNAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh ATH 3HAHMS /I TPAMOTHBIX JACHCTBUH B OTHOIIEHUH OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHus yueoHoro npeamera «buonorus» Ha 6azoBom
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331a4:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMbl 3HAHHM O OMOJOTMYECKHX TEOPHSX,
YUEHHMSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIYKAIIUX OCHOBOU
Ui (opMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOW KapTHMHE MHUpA, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHU3allUH, BBLAAIOUIMXCS OTKPBITHIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dopMupoBaHrue y OOY4YaIOIIMXCSl MO3HABATEIbHBIX, WHTEUIEKTyaJIbHBIX W
TBOPYECKUX CIIOCOOHOCTEW B Mpoliecce aHallM3a JAaHHBIX O MYTAX pPAa3BUTUS B
OMOJIOTMM HAY4YHBIX B3IVISIIOB, WIAEH M TOJXOJOB K HM3YYEHHUIO JKHUBBIX CHUCTEM
Pa3HOT0 YPOBHS OPTaHU3aLUY;

CTaHOBJIEHHE Yy oOydarommxcs oOuied KyiabTypbl, (PYHKIIMOHAIbHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MHUpa JKMBOM MPHUPOJLI HAa OCHOBAaHWM 3HAHUW W OIBITA, MOJIYYEHHBIX MPH
W3y4YEeHUH OHOJIOTHH;

dbopMmupoBaHue Yy OOy4YalOIIMXCA YMEHHMM WIUIIOCTPUPOBATh 3HAUYECHHE
OMOJIOTMUECKUX 3HAHUM B NPAKTHUUECKON JEATENIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEIMLIMHCKUX TEXHOJOTUH U arpoOMOTEXHOIOT Ui,

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIIEHHUS K HEeW, COOTI0OICHUS DTUYECKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM [JIs1 TOBBIIMIEHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpPHI, A1 (POPMUPOBAHMS HAYUHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUN B TOBCEAHEBHOM KU3HU TS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHHUIO K OKPYXKAIOIEn cpejie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHWE W COOJIIOJCHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.



B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OOS3aTEIBHBIM yUEOHBIM MPEIMETOM, BXOISIINM B
COCTaB NMpeaAMETHOM 00nacTh « ECTeCTBEHHO-HAy4YHBIE IPEIMETHI.

MECTO YUYEBHOIO MPEAMETA «BENOJTIOTSA» (BA30OBbI
YPOBEHb) B YYHEEHOM INJ1IAHE
Jlist m3ydenusi Onoaoruy Ha 6a30BOM yPOBHE CPEAHETO 00IIero o0pa3oBaHus
orBoautcs 102 vaca: B 10 kimacce — 51 yac (1,5 gaca B Hexeno), B 11 kimacce — 51
vac (1,5 gaca B Henerio).

COAEP>XAHWVE OBYYEHNA
10 KJTACC

Tema 1. Bnonorma kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JPYTUMHU €CTECTBEHHBIMH Haykamu, (puiiocoueit, ITUKON, SCTETUKON U MPaABOM.
Ponp Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUM MIPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONIMCAHHUE,
u3MepeHue, kiaaccuukanus, MOJETUpPOBaHUE, CTaTUCTUYECKass oO0paboTka
JTAHHBIX ).

JemMoHcTpaumn:

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

Tabnuiel 1 cxembl: «MeToIbl TO3HAHUSI )KUBON TTPUPOJIBI.

JTabopaTopHbIe U NpaKTUYecKue paboThbl:

[Tpaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tewma 2. XK1Bble CUCTEMbI 1 UX OpraHn3aLms.

KuBble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJIEKYJIAPHBIA, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIM, IOMYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOC(EpHBIA.

JeMoHCTpauun:

Tabmuibl u cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «YPOBHU OPTaHU3AIUU
YKUBOU MIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XMMNYeCKNiA COCTaB N CTPOEHUE KIETKMU.



XUMHYECKUM COCTaB KIETKH. XHMHUYECKHE BJIEMEHTBhI: MaKpPOSJIEMEHTHI,
MHKPO3JIEMEHTBI. Bosia 1 MUHEpaNIbHBIE BELIECTBA.

@OyHKIMM BOABI W MHMHEPAIbHBIX BeHIECTB B KieTke. lloanepkanme
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHHe OeTKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnmble ¥ 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl O€JIKOBOM MOJEKyNbl (MEpBUYHASL, BTOPUYHAS, TPETUYHAS H
YeTBEPTUYHAS CTPYKTypa). XHUMHUECKHE CBOWCTBa OeikoB. buonoruueckue
(byHKIIUU OCITKOB.

depmenTsl — Ouonormyeckue Karaiauzatopbl. CTpoeHue (QepmeHra:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst pepMEHTOB OT HEOPTAHUYECKUX KaTaTU3aTOPOB.

VYrneBoabl: MoHOcaxapuabl (THIOKO3a, puboza u  Je3okcupudo3a),
aucaxapunibl - (caxaposa, JaKTo3a) U MoJucaxapuibsl  (Kpaxmai, TIJIMKOTEH,
LEeJUII0I03a). bruonornyeckrue GyHKIMM YIII€BOIOB.

Jlunuael:  Tpurauuepuasl, QocPomunuasl, crepouasl. ['mapoduibHO-
ruapodoOHble  cBoiicTBa. buonornueckue GyHkumu aunuaoB. CpaBHeHHE
YIJ€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB SHEPTHUH.

HyxneunoBsie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIHH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
uaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHHS KIETKH.

Knerka kak menoctHas >xuBasg cuctema. OOuMe MNpPU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiyiekyasl /IHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHuecKas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI MPOKapHOTUYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[I0BEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceoictBa u QpyHkiuu. [{uTomnasma u eé
opranousibl. OgHomemOpannbie opradousbl kietku: JIIC, ammapat [onbmxw,
Tn30CcOMBIL.  [107yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHIApUM W TiacTua. Bunbl mmactun. HememOpaHHbIe
OpPraHou/Abl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. OyHKIIMN OPraHOMI0B KJIETKU. BKiItoueHus.

SAnpo — perynatopHblil neHTp KieTku. CTpoeHue sipa: sjuepHas 000s0ouKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.



TpaHCIIOPT BEIECTB B KIIETKE.

JdemoHcTpauymn:

[Toptpetsi: A. JleBenryk, P. I'yk, T. lllsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacripeneneHue XUMUYECKHX 3JEMEHTOB B HEKHUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuubr n cxembl: «llepuogndeckas TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes Oenka», « CTpoeHrue MOJIeKyJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hyknennonsie kucinotsl. JJHK», «CtpoeHue MosieKybl
AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKW», «CTpOEHHE JKMBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKNY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuIb.

O6opyioBaHHEe: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE MJi IPOBEACHUS
HAOJIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpEnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTopHbIe 1 NPaKTUYeCKne paboThl:

JlaGopatopHas pabora Ne 1. «l3yueHue KaTaaTUTUYECKOM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopatopHas pabota Ne 2. «M3ydyeHue CTpOoeHUS KIETOK PACTCHUIA,
YKUBOTHBIX U OaKTepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUxX
OTHICAHUEY.

Tema 4. X)KnsHeeATeIbHOCTb K/IETKW.

OOMeH BelIecTB, WK MEeTa0oIu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMeH) U
JTUCCUMUJIISIIIUS (SHEPTeTUYECKHii OOMEH) — JBE CTOPOHBI €IMHOrO IIpoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U DHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOoQHbBIN U reTepoTpodHsbiid. Ponb GpepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunTte3. CBeroBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuun
dbotocunTeza. DPpdhekTuBHOCTL (OTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emsie. BiausiHue ycnoBuil cpeapl Ha (DPOTOCUHTE3 U CIIOCOOBI TOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOocHHTe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAUCHHE XEMOCHHTE3a JIJIs
YKW3HU Ha 3eMIIE.

DHepreTudyeckuii oOMeH B KJeTKe. PacierieHune BelecTB, BBbIICICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KIETKE. OTambl JHEPreTUYECKOro OOMeHa.
I'mukonmus. bpoxenune u ero Buubl. KuciopogHoe OKHCIEHHE, WIH KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. O dexTuBHOCTH
HHEPreTUYECKOro oOMeHa.



Peakunu wmatpuuyHoro cuHte3a. ['enermueckas wundopmamus u JIHK.
Peanuzamus reHernyeckoil mHpopManuu B KieTke. ['eHEeTHUeCKUH KOI U €ro
cBoiicTBa. Tpanckpunuua — Marpuusblii cuaTe3 PHK. Tpancnsauua — OGuocunTes
Oenka. Otanbl TpaHcisiuuu. KoaupoBanue amuHOKucioT. Ponb pubocom B
OunocuHTe3e Oenka.

Hexnetounsie Gpopmbl sxu3HU — BUpychl. MicTopust oTkpsiTus Bupycos (. U.
NBanoBckuit). (OCOOEHHOCTH CTPOCHHMSI W JKMU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, MKUBOTHBIX U 4YEJIOBEKAa, BbHI3HIBAEMbIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUY) — BozOyautens CIIM/a.
OOpatHast ~ TpaHCKpUIILMSA, peBepTaza W uHTerpasza.  lIpodwunakruka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUIA.

JdemoHcTpaymn:

[Toptpetsi: H. K. Konsuos, /1. . UBanoBckuii, K. A. Tumupsses.

Tabmuubl u cxembl: «Tunel nutaHusy, «Merabonuzm», «MUTOXOHAPUDY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JHK»,
«CtpoeHue u PyHKIMOHUPOBAHUE TeHa», «CuHTe3 Oenkay, «I 'eHeTHYeCKUil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenune u xu3HeHHbM nukia Bupyca CIIN/]a,
oakrepuodaray, «Pemnukarus JJTHK».

Oo6opynoBanue: monenu-anmuinkanun «Yasoenue JIHK u Tpanckpumnimsy»,
«buocunres 6enka», « CTpoeHue KIETKu», Mojielb cTpykTypsl JJHK.

Tema 5. PasMHOXXeHMe U NMHANBUAya/ibHOE PasBUTUE OPraHN3mMoB.

KrnerouHplii UK, WM JKU3HEHHBIM LUK KieTku. WHTepdaza u MHUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cuateza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JunmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uTonornuyeckne OCHOBBI PAa3MHOKEHMS W  WHIAMBUAYAJIBbHOTO  Pa3BUTHUSA
OpPraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpouecchl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKuii CMBICT MUTO3A.

[Iporpammupyemas ruGenb KIETKH — arnomnTo3.

@DopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecrolioe U noJjioBoe. Buasl Oecrionoro
Pa3MHOXEHUS: JEJICHHE HaJABOE, II0YKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpo0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €r0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. IIponecchl, mpoucXosilie Ha CTaAusX Meio3sa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUMH CMBICT H
3Ha4YeHUE Meno3a.



["ameTorenes — mporecc 0OOpa3oBaHUS TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TomoBeie Kene3bl: CeMEHHWKH W SUYHUKA. OOpa3oBaHHE W PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrmepMaro30oujl, SHMIEKJIeTKa) — CIepMaToreHe3 U OBOICHE3.
OcoOeHHOCTH CTpOCHUsI SMICKIETOK U crepMaTo30uaoB. OIUIO0TBOPEHHE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTUE (OHTOTreHE3). OMOpPHUOHAIBLHOE Pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npoOJjieHne, racTpyssinus, opraHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. THIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TMPsAMOE, HenpsMoe (JIUYMHOYHOE). BiusHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINU PA3BUTHSL.

JemMoHcTpauymn:

Tabmuubr um cxembl: «DOpMBI Pa3MHOXKEHUS OPTraHU3MOBY, «JIBoiHOE
OIUIOJIOTBOPEHUE y ULBETKOBBIX pacTeHuid», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «Jlenenue kieTku Oaktepuil», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenue xpoMocoMbl», «Knertounsrii nmukim», «Pemnmukanus JHK», «Mutos»,
«Menos», «IIpsimoe u HenpsAmMoe pa3BUTHE», «]'aMeTOreHe3 y MIICKOMUTAIOMNX U
yesioBeKa», « OCHOBHBIE CTaIUH OHTOTCHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouapbl
MJICKOIIUTAIOMIETOY, «SHleKIeTKka MieKonuTarouero», «KapuoknuHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJeb-alIuIuKanus «JleJeHue KIeTKW», MOJIEIb
JAHK, monenp meTadazHoit XpOMOCOMBI.

JlabopaTopHbIe U NPaKTUYeCKne PadboThbl:

JlaGoparopuas pabora Ne 3. «HaOmromeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnaparaxy».

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpPOCHHS TIOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HaC]'Ie,CI,CTBEHHOCTb N NSMEHYNBOCTb OPraHM3mMoB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Poib nuToI0TMN
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
Y4E€HBIX B pa3BUTHE TEHETUKH. MeToAbpl TEHETHKU (TUOPHI0IOTHYECKUH,
[UTOTCHETUYECKUH, MOJEKYISIpHO-TeHEeTHYeCKHii). (OCHOBHBIE T€HETHYECKHE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCMOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonoruOpuiHOe CKpelMBaHUe. 3aKOH ¢AuHOooOpa3usi THOPHUIOB TIEPBOTO
nokoyieHus. IlpaBuino JOMUHUPOBAHMS. 3aKOH PpacCHICIJICHUS MPU3HAKOB.
I'unoresa yuctoTel ramer. [1oaHOE U HEMOTHOE TOMUHUPOBAHUE.



JluruOpugHoe  CKpemuMBaHWe. 3aKOH  HE3aBHUCHMOTO  HACIEIOBaHUS
npu3HakoB.  lluToreHeTHMUecKkMe  OCHOBBI ~ IUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupytouiee ckpenmpanue. Mcnoib30BaHrne aHATU3UPYIONIETO CKPEIIMBAHUS
JUTSI OTIPECIICHUSI TEHOTHUIA OCOOH.

CuemnienHoe HacneioBaHue mpuszHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHUIO T'€HOB. HapyleHne cuerieHusi TeHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpoMOCOMHas TEOPUS HACIEICTBEHHOCTH. | €eHETUUECKHE KAPTHI.

['eneTnka nosia. XpoMOCOMHOE ONpEAEIICHUE Moa. AYTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHele opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CIICTJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BBl ”3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpenpl B HEHACIEACTBEHHOM  M3MEHUYMBOCTU.  XapaKTEPUCTUKA
MOAU(PUKAIIMOHHON NU3MEHUYUBOCTU. BapuallMoHHbIN psifi U BapuallMOHHAsi KpUBasi.
Hopma peakuuu npuszHaka. KonuuecTBEHHbIE M KAaYE€CTBCHHBIE MPU3HAKU U HX
HopMa peakiuu. CBolicTBa MOAU(UKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKas, W3MEHUYMBOCTh. KoMOWHaTHBHas
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
U3MEHUYUBOCTU. MyTalimoHHasi u3BMEeHUMBOCTh. Kitaccudukanus MyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U NPUUYUHBI MyTauuidi. MyTareHHble (HhakTOpHI.
3aKOH TOMOJIOTUYECKHUX PSAZIOB B HaclieACTBEHHON n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka yenoBeka. Kapuorunm uenoBeka. OCHOBHBbIE METOAbI T€HETHUKU
YyeJIOBEKa: reHeaJIOTHYECKUM, OJTM3HEIIOBBIN, IIUTOT€HETHYCCKUHM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemMeHHOE ONPEACIICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBeHnuble 3a0o0jeBaHUsS YEIOBEKA: TICHHBIC OOJIE3HH,
00JIe3HU C HACJEICTBEHHOM MPEIpacroyiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, TUATHOCTUKH, NMPO(UIAKTUKH U JICYECHUS TeHETUYECKUX
Oone3Held. MenuKO-TeHETUYECKOE KOHCYJIbTUPOBAHME. 3HAUEHUE MEAMIIMHCKON
TCHETHKH B MIPEAOTBPAICHUY U JICUEHUU TeHETHUECKUX 3a00JI€BaHNN YEIOBEKa.

JdemoHcTpauymn:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
ATOT€HETUYECKAasi OCHOBa», «3aKOH pAaCIICIUICHHS] M €ro LHUTOreHEeTHYeCcKas
OCHOBa», «3aKOH YHCTOTHI  Tamer», «JlurubpumHoe  CKpelMBaHHE,
«lluTonornyeckne - OCHOBBI  JUTHOPUIHOTO  CKpeHIuBaHus»,  «Mehosy,



«B3auMoznencTBue ajuIeNbHBIX T'€HOB», «l'€HeTHMYecKne KapThl pacTEHUH,
JKUBOTHBIX U YEJIOBEKa», «l'eHeTHMKa moJia», «3aKOHOMEPHOCTU HacIeIO0BaHUS,
CUEIUIECHHOTO C mnoJiom», «KapuoTumsl uyenoBeka © KUBOTHBIX», «Buibl
U3MEHUYHUBOCTHY», «MoauduKalroHHas W3MEHYUBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», « MyTalmoHHas U3SMEHUUBOCTD.

OOopynoBanue: MoAeNU-aNIIMKaIUK <« MOHOTHOPUIHOE CKpELIMBaHHEY,
«HenonHoe nomuHupoBaHue», «JurnbOpunHoe ckpemmBanue», «llepekpéct
XpOMOCOM», MHUKPOCKON W Mukporpenapar «Jlpozoduia» (HOopMa, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuid «I'opox moceBHOM».

JTabopaTopHbIe U NpaKTU4YecKue paboThbl:

JlaGopatopHas pabota Ne 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPUIAHOTO W
JUTUOPUIHOTO CKPEUIMBAHUS Y AP030(PHIIbl Ha TOTOBBIX MUKPOIMpENapaTaxy.

JlaGoparopnas pabota Ne 6. «M3ydyenne MoaupuKaliMOHHON U3MEHUHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBO.

JlaGoparopHas pabota Ne 7. «AHanu3 myTtanui y Ipo30(uiibl Ha TOTOBBIX
MHKpOITIpEnapaTax.

[IpakTueckass pabora Ne 2. «CocraBieHWE UM aHAJIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekums opraHnamoB. OCHOBbI BUOTEXHOOM N,

Ceneknys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
Yuyenne H. W. BaBunoBa 0 uUeHTpax MNPOUCXOXKACHUS W MHOrooOpasus
KYJbTYpHBIX pacTeHUH. LIEHTpbl MPOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
1opoja, ITaMM.

CoBpeMeHHbIE METOJIbI CeNIeKIuU. MacCoBBI U MHANBUAYAIbHBINH OTOOPHI B
CENEKIIMM pPACTEHUNW U KUBOTHBIX. OLEHKa JKCTepbepa. bIuM3KOpoaCTBEHHOE
ckpemuBaHue — uHOpuAMHT. Yucras nuaus. CKpelIMBaHUE YHUCTBHIX JIUHUH.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIMHT.
Otnanéunas rtulOpuausanus W €€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W
MOJyYCHUE TONUILIONA0B. JIOCTMKEHHS CENEKIMW PACTEHHM, »XUBOTHBIX U
MHKPOOPTAaHU3MOB.

buoTtexHonorus kak oTpaciab MPOU3BOACTBA. |'€HHAs HMHKEHEpHUs. ITarbl
co3ganusi pexombunantHo JIHK wu Tpancrennsix opranu3zmoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KrnonupoBanne BBICOKOMPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.
Dkoyioruueckue M dtuyeckue  npodsnemsl. MO - reHeTruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.

JlemoHCcTpauuu:

[Toptpers: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
MBaHOB.



Tabmuubr u cxembl: kKapta «lIeHTpBI MPOMCXOXKACHHUS W MHOTOOOpa3us
KYJBTYPHBIX pacTeHuit», «[lopoabl ToMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenui», «Otnanéanas rudpuauzanus», «PadoTer akagemuka M. @. iBaHoBay,
«Ilomumnongus», «OO0bekThl OHOTEXHONOTHM», «KileTouHble KyIbTYpbl H
KJIIOHUpOBaHKE», « KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM.

ObopyaoBaHue: MyJISKU TUI0I0B U KOPHEIUIOA0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuii «CenbCKOX035HCTBEHHBIE PACTCHUS».

JTabopaTopHbIe U NpaKTUYecKue paboThbl:

Okckypeusi «OCHOBHBIE METOAbl U JOCTUKEHHUS CEIIEKIWA PACTCHUN H
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SUCTBO, J1abOpaTOpUIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

11 KNACC

Tema 1. 9BONHOLUMOHHAA Gronorus.

[IpeanocbuIkKM BO3HMKHOBEHMS 3BOJIOLMOHHOM TEOPUH. OBOJIIOLUOHHAS
Teopust U €€ MecTo B OMOJIOrMU. BiusiHue »BONIONMOHHOW TEOPUM HA PAa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa  HBOMONUHU. [laneoHTONOrMYECKHE: TOCIEI0BATEIBHOCTD
NOSIBJICHUS BHUJOB B THaJICOHTOJIOIMYECKON JIETONMMCH, NEPEXOJHbIE (OPMBIL.
Bbuoreorpaguyeckue: cxoacTso U paznuuue ¢payH U (Gaop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUuMsl SMOPHOHOB pPa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, AHAJIOTHYHbIE,
pPYJUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKyIIpHO-OMOXUMUYECKHE: CXOICTBO
MEXaHHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METa0OJMYECKUX MyTeH y Bcex
OpraHU3MOB.

OomonnoHHas tTeopus Y. [apBuna. IIpeanochUIKM BO3HUKHOBEHHS
JnapBuHU3Ma. JIBHKylIMe CHJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bostouu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkposBosorus. [lomymnsius kak eAMHUIA BUAA U SBOJIOLUU.

JBrxymue cuibl ((pakTopbl) 3BOJIONKMKA BUAOB B Mpupojae. MyTaimoHHbBIN
IpolecC M KOMOMHATHBHas M3MEHYUBOCTH. [lomynsiiMOHHBIE BOJHBI U Jpeud
reHoB. M30uust 1 MUrpanus.

EctecTBeHHbII 0TOOp — HampaBisiomuii Qgakrop 3Bomouud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tpucnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3Boionuu. Ilpumeps
MIPUCTIOCOOJICHHI Y OpraHu3MOB. ApoMoph03bl M HAHOATATI TAIIH.



Bun wu Bugoo6OpazoBanue. Kpurtepun Buga. OcHoBHbIE  (POPMBI
BUJI000pa3oBaHus: reorpauyeckoe, IKOJIOTUYECKOE.

MaxkposBomonust. DopMbl  3BOTIONUHU:  (GUIETUYECKAs, JAUBEPreHTHAs,
KOHBEpreHTHas1, mapasuienbHas. HeoOpatuMocTh 3BOMTIOIUY.

[IpoucxoxkieHHe OT HECIEUMAIN3UPOBAaHHBIX MpenakoB. lIporpeccupyromas
crenuann3anysa. AIanTUBHAs paJnAaLysl.

JdemoHcTpaymn:

[Toptpetsl: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. bap, D. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOYHBIX ~ JKHBOTHBIX»,  «Apxeontepukcy, «Dopmbel  OOpbOBIl 32
CylecTBoBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pPaCTEHUI,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyrtammonHas
U3MEHYUBOCTB», «Apomopdo3sl», «Mamoamantamuu», «OOmas aereHepaunus,
«/IBmxymue cuibel 3Bomouuny, «Kapra-cxema wmapmpyra mnyremectBuas Y.
HapBuna», «bopnba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000Pa30BAHUE .

O0opynoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3jIMYHbIMH THUIIAMU OKpPAacKH,
HAOOp IUIOAOB M CceMsH, Koiuiekuusa «lIpumepbl 3alUTHBIX HTPUCIIOCOONEHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIpPaBIEHUS 3BOJIIOIUNY», 0O0BEMHAs MOJEIb
«CTpO€eHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpapuueckass kapra wmwupa, KoJuleKIusi «POpMbI COXpPaHHOCTU
VCKOINIAEMbIX JKMBOTHBIX W pacTeHWil», Mozenb ammukanus «llepekpécr
XpOMOCOM», BJIaXHbIE Tmpenaparsl «Pa3Butue Hacekomoro», «Pa3Burne
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTtanuu QOpMbI KPbLILEB U
OKpPACKH Tena).

JTabopaTopHbIe U NpaKTU4YecKue paboThbl:

JlabopatopHas pabdota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHUESCKOMY
KPUTEPUIO».

JlaGoparopHas pabota Ne 2. «OnucaHue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. BO3HMKHOBEHME N pa3BUTKE XXU3HW Ha 3eM/e.

JloHayuyHble TpPENCTaBICHHUS O 3apOKIECHUU >KM3HU. HayuHble TrHIoTesbl
BO3HMKHOBEHHUS >KM3HM Ha 3emse: a0uoreHe3 M MaHCIepMus. XUMHUYecKas
HBOMIONUSI. AOMOTEHHBIM CHUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCHEepUMEHTAIBHOE MOATBEPKICHNE XUMHUUYECKON 3BOoIoIMK. HavanbHbIe 3Talbl
ounonornyeckoi sBomornuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HHUKHOBEHHME NPOTOKJIETKU. IlepBble KIETKM W KX 3BOJIIOLUS.
dopMUpOBaHUE OCHOBHBIX T'PYIII KUBBIX OPTAaHU3MOB.



Pa3Butue xu3Hu Ha 3emuie 1o 3pam u nepuojgaM. Karapxeil. Apxelickas u
nporepo3oiickas d3pel. llameosolickas spa W €€ MEepUOABl: KEMOPHUICKUH,
OpPIOBHUKCKHUH, CUITYPUHUCKUI, JEBOHCKUM, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3030HCKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaliHo3oiickas »9pa ®W €€ TmepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTENBHOIO M J>KMBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUM u
KUBOTHBIX. [I0siBJIEHNE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHM4YecKOTO MHpa KaK OTpaxkeHHe 3BoJIOIUU. OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOJIOLHMA Ye0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHui o
IIPOUCXOXKJICHUN YeloBeKa. Meroasl HM3ydeHHs aHTpornoreHesa. (CxoxacrBa u
pasnyus 4eJIoBeKa U )KUBOTHBIX. CHCTEMaTUYECKOE ITOJI0KEHNE YEIIOBEKa.

JBwxymme  cuiabl  (pakrtopsl) — aHTpomoreHe3a.  HacneacrtBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
U3FOTOBIICHUE OPYAUI TPpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pa3ymHbIlil. Haxonkum HMCKONaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBAHHMS, 00JIaCTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAUsL.

YenoBeueckre packl. OcCHOBHblE  OoNblIME  pachl:  €BPONECOUIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dPKBaTOpUalbHas),  MOHTOJIOMIHAS
(a3uaTcko-amepukaHckasi).  UepTsl  MPUCHOCOOJCHHOCTH  MpEACTaBUTENCH
YEJIOBEUECKUX pac K YCJIOBUSIM CYIIECTBOBaHUS. ENHMHCTBO 4YelIOBEYECKHX pac.
Kputuka pacusma.

JemMoHcTpauymn:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
apBuH.

Tabmuupel 1 cxembl: «Bo3uukHoBeHne ComaHEUHON cucTeMbl», «Pa3Butne
opraHnyeckoro mupa», «PacturenpHas kierka», <«KuBoTHas KieTkay,
«IIpokapuornueckas kietka», «COBpeMEHHas CHUCTEMa OPraHUYECKOr0 MHPAY,
«CpaBHEHHE aHATOMHUYECKMX 4YEepT CTPOCHHUS 4YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJCOHTOJIOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHeumme moam», «pesHue moan», «llepsbie
COBPEMEHHBIE JI0N», «HenoBeuecKrue paco».

O6opynoBanue: My «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJAEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300pKEHHUSI KAMEHHBIX OpYIud NEepBOOBITHOTO ueaoBeKa (KaMHHU-YOIIEPHI,



pyOuna, ckpebia), TEOXpOHOJIOTHYECKash Talnuia, KoJuiekius «Dopmbl
COXPaHHOCTH UCKOITAEMBIX )KMBOTHBIX M PACTEHUIN».

JlabopaTopHbIe 1 NPaKTUYeCKne paboThl:

[Ipaktuueckast padbota Ne 1. «M3yyeHue UCKOMaeMbIX OCTaTKOB PACTEHUU U
YKABOTHBIX B KOJJIEKIIUSIX).

OKCKypcHsl «IBOJIOLUA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPA€BEAUECKUI My3€il).

Tema 3. OpraHusmbl 1 OKpY>KaroLLas cpega.

DKoJOorus KaK HayKa. 3aau U pa3feibl SKOJIOTUA. MeToIbl 3KOJIOTHYECKUX
UCCIIEOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Okonoruueckue Qakropel. Krnaccudukanuss skxonorndeckux (akTOpoOB:
abuoTHueckue, OHOTUYECKHME U aHTpONOreHHble. JlelcTBUE HKOJIOTMUYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JICEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICUCTBUN:
KOHKYPEHIMSI, XUIIHUYECTBO, cCUMONO03 U ero (opmel. [lapasutusm, koonepauus,
MyTyajJu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIN3M,
HelTpanu3M. 3HayeHHe OHOTUYECKUX B3aUMOJEHUCTBUN JJI CYLIECTBOBAHUS
OpPraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IOKA3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IUIOTHOCTh, POXIA€MOCTb, CMEpPTHOCTh, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcIeHHOCTH MOMYJISIUA U €€ Perysus.

JemMoHcTpauymn:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkensb.

Tabnuupl u cxembl: kapta «lIpupoansie 30HbI 3emiuny, «Cpenbpl 0OMTaHUS
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JTabopaTopHbIe U NpaKTUYecKue paboThbl:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN W3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHUI».

Tema 4. CoobLLecTBa M 3KO/I0rMYecKne CUCTEMBI.



Coo0miecTBo opranu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumieBas). Buasl-momuHanTtel. CBsizu B
OHOLIEHO3E.

Dkonornueckue cuctembl (dkocucreMsbl). [loHaTne 00 »skocucTemMe W
ouoreornieHoze. DYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,
KOHCYMEHTBI, peayleHTsl. KpyroBopoT BEIIeCTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCHUCTEMBI. [luWimeBple 1€ W CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpuponHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCHCTEMa XBOIHOTO
VI TITUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe 1 X035HCTBEHHOE 3HAYCHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak Qakrop ycToumBOoCcTH 3KocucteM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTh! BemiecTB 1 OMOTCOXUMHUYECKHE IUKIIBI JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['11oGanpHbIE YKOJIOTHYECKHE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEeJI0BEYECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
VOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJib30BaHue. JlocTrxkeHus
OMOJIOTHHY U OXpaHa MPUPOJIBI.

JemoHcTpauymn:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabnuiel u cxembl: «llumeBslie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jieca», «buoneno3s Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOIEHHbIE  BO3JACWCTBUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsi3HEHMsI BO3JlyXa W TPYHTOBBIX BOA», «[louBa — BakHEHIIasi coCTaBisSIOMIAs
ouocheprr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3hdexTy, «DaKkTophI
PaZMOAaKTUBHOTO 3arpsizHeHus Ouocdepb», «OO0mas cTpykTypa Ouocheps»,



«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi»,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot a3ota B Ipupoae».

ObopynoBanue: MoJenb-anmanKanus «TUIUUHbIe OHOLEHO3bI», Tepbapuit
«PacturensHble coobmiecTBa», Komiekuuu «buonenosy, «Bpenurenu BaxkHenmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJNbTYp», TrepOapuM U KOJUIEKIIMM pAacTeHUd W
KUBOTHBIX, MPHUHAJJICKAIINE K Pa3HBIM SKOJOTMUYECKUM TpyIIaM OJHOTO BHIA,
Kpacnasa knura Poccuiickoii ®enepaunu, n300pakeHUs OXpPaHSAEMbIX BHUIOB
pacTeHU U )KUBOTHBIX.

NANAHNPYEMBbIE PE3YJIbTATbI OCBOEHWA NMPOIMPAMMBI MO
BONIOI M HA BA3SOBOM YPOBHE CPEAHEIO OBLLIEIO
OBPA3OBAHNA

Cornmacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K PE3yIbTaTam
OCBOCHUSA OOyYaloIMMHUCA TporpaMM CpeAaHero oOiiero  00pa3oBaHMUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MIPEIMETHBIM.

JIMYHOCTHDbIE PE3YJIBTATDI

B cTpykType NMYHOCTHBIX PE3yJbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HalW4yWe MOTHUBAIlMU K OOy4YeHHUIO  OHOJIOTHH,
IIeJICHANPABJICHHOE pPAa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEHU
JESTEIIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, MPUCYIIHUMH CHUCTEME
OMOJOTUYECKOTO  O0pa3oBaHWs, HAJIUYUE HSKOJOTUYECKOTO TMPABOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1LIEJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «buonorus» AOCTUTarOTCS B
€IUHCTBE Y4YEOHOM U BOCHHUTATENBHOM JIEATEIHLHOCTH B COOTBETCTBUHM C
TPAAUIIMOHHBIMU POCCUMCKUMH COIMOKYJIBTYPHBIMUA, UCTOPUYECKUMHU U JYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, IMPUHSATHIMA B OOINECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT IMpOIleccaM CaMOIIO3HAHUsS, CAaMOBOCIIUTAHUS U
CaMOpAa3BUTHUSA, PA3BUTUA BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTU3MA,
YBOXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKPYKAIOIIEU CpELE.



JInyHOCTHBIE pE3ynbTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYJArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM 1LIEHHOCTSIM POCCHICKOTO 00IlIecTBa, pacUIUpEeHHe >KHU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTA B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIHHOUN ESITEILHOCTH, B TOM YHCJI€ B YACTH:

1) rpaXxaaHCKOro BOCNUTaHWS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLMOHHBIX IpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON MAEATEIBHOCTA IMPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEIICHWH y4eOHBIX W TMO3HABATENIbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSMU, KyJIbTYPHBIMH [IEHHOCTSMHU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHONIIEHUSI K MHEHHUIO OINIMOHEHTOB TMpPH OOCYXKJICHUH CIIOPHBIX BOIPOCOB
OMOJOTUYECKOTO COICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHON U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) naTpnoTnN4eCKoOro BOCrnTaHMA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
NaTpuOTU3Ma, YBaXKEHUS K CBOEMY HApoOJdy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
PonuHol, ropmoctm 3a cBOM Kpal, CBOXO PoauHy, CBOWM S3BIK M KYJBTYPY,
MPOLJIOE U HACTOSIIIEE MHOTOHALIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJAQJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJOTHM, TOHUMAHUS 3HAUYCHUS OWOJIOTMHM B TIO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCMUTAHUSA:

OCO3HAaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;



c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MMOBECHMS;

CIOCOOHOCTh OILIGHHWBATh CUTYAllMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

OTBETCTBEHHOE OTHOILLIEHHE K CBOUM POJUTEIIAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3CTETNYECKOro BOCNUTaHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAHHUE YMOIIMOHATBHOTO BO3/ICHUCTBHUSI )KMBOM TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) unanyeckoro BocnuTaHuUA, PopMUPOBaHNA KYNbTYpPbl 340P0BbSA U
3MOLMOHA/TLHOT 0 6/1arononyyms:

MOHMMAaHUE U pealu3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas Quznyeckas
aKTUBHOCTH), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (DPM3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE 1EHHOCTU TPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYaIIUSIX, YTPOKAIOIIUX 3/IOPOBBIO U KU3HU JIIOICH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) TPyA0BOro BOCANUTAHUSA:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTEPCTBa, TPYA0IIO0HE;

FOTOBHOCTh K AKTHUBHOW JESATEIIBHOCTU TEXHOJOIMYECKOM W COLMAJIbHOU
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaMm MpophecCUOHAIBHON AESTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccun H  peaaru30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHUI0O W CaMOOOpa30BaHHMIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KONOrMYECKOro BOCANTaHUS:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HH Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHHS;



MOBBINICHUE YPOBHS OKOJOTUYECKON KYyJNBTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX TMOCJHEACTBUNA ISt
OKPYKaIOUIEH CPEIbI;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
peleHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPHOOpPETAaEMble TPH HW3YYCHUU OHOJIOTHH
3HAHUS M YyMEHUSI TpU pEHIeHUH NpoOJeM, CBS3aHHBIX C palMOHAJIbHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B DKOCHUCTEMAaX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHUE JCUCTBHUM, NPUHOCIIIMX Bped  OKPYKAIOLIEH
MPUPOJIHON CpeJlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAILIATh UX;

HaJIMYKUE PA3BUTOTO SKOJIOTMUYECKOTO MBILLICHUS, YKOJIOTHYECKOU KYJIbTYPHI,
OTIbITa NESATETbHOCTH JKOJIOTUYECKON HANpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHIO B MIPAKTUYECKOMN IEATETBHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) LIeHHOCTM Hay4YHOr 0 NO3HaHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJIbTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYpbl KaK CpPEACTBa
B3aMMO/JICHCTBUSI MEXKTY JIFOJbMH M MIO3HAHUS MUDA;

MOHMMaHUE cheru@UuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
npeacTaBieHuss 00 OKpyXKaloleM MHpPE Kak O €IMHCTBE MPHUPOJIbI, YelIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOIHBIX 3aKOHOMEPHOCTEH M PEHICHHH MPoOJIemM
COXpaHEHHUs TPUPOJHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAUYUMOCTH OUOJIOTHUU JISi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh pPEeCypCHbie  MpPOOJEeMbl  pa3BUTHUS
YeJI0BEUECTBA, MOUCKA MyTeH BBIXOAA U3 TI00aTBHBIX YKOJOTUYECKUX MPOOJIeM U
obecrieueHusT TepexojJa K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpcoB M (OPMHUPOBAHUIO HOBBIX CTaHJIapTOB
KU3HU;

3aMHTEPECOBAHHOCTh, B TOJYyYCHUM OWOJOTHYSCKUX 3HAHUN B IENISIX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak



COCTaBHOM 4acTu (PyHKIIMOHAJIBLHOW TPAMOTHOCTH OOydaromuxcs, GopMupyeMoil
IpU U3Y4eHUH OUOJIOTUH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4YaeMmble 3HaHMs J/JI1 aHajau3a u
OOBSICHEHMSI SIBJICHUM OKpPYKAlOIIEro MUpa U MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS IS
pelIeHus Mpo0JIeM B PEAIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHME LIEHHOCTU HAYYHOM IEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HCCIIET0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTb K  HENPEpPHIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMMU.

METAINPEOMETHbDLIE PE3YJ/IbTATDI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHHS Y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYMMbIe IS (OPMHUPOBAHHS MHUPOBO33PECHHUS OOYYAIOIIUXCS
MEXIMCIUIUTHHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHATHS, OTPaKAIOIINE
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa MW cHeuuuky MeTOJ0B IO3HAHMS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (paKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCIIeIOBaHUE,  HAOIOJICHWE,  HU3MEpPEHHEe, OKCICPUMEHT U JIPYTHX),
yHUBEpCAJIbHbIC ydeOHBIC JeHCTBHUS (ITO3HABaTEJbHbIC, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
IPaMOTHOCTH ¥  COLMAJIbHOM KOMIIETEHUMH OOYy4YalolIMUXCcs, CIOCOOHOCTh
oOyuaronmxcs UCIIOJIB30BaTh OCBOEHHBIE MEXIMCUUIUTMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpCaJlbHble yuyeOHbIE JEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI TMPOTPAMMBI CPEIHEro OOIIEro
o0pa3oBaHMsI JOJKHBI OTPAXKATh:

OBnageHue YHUBEPCATIbHbIMU y4ebHbIMU no3HaBaTe/IbHbIMU
AENCTBUAMM:

1) 6a30Bble IOrMYecKune JencTBus:

CaMOCTOATENbHO  (QOpMYyJIHpOBAaTH U aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh MPU OCBOCHHHM 3HAHMM NPUEMBI JIOTMYECKOIO MBIIIJICHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccU(pUKaIi, 0000IIEeHUs ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMHU MOHSATUSAMH );



ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh OMOJIOTMUYECKHUE TOHITUS Ui 00bACHEHUs (PaKTOB U SIBJICHUIN
YKWBOW MPUPOBI;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEUYHMS B pPaccMaTpHUBAEMBIX
SBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHS,;

MIPUMEHSITh CXEMHO-MO/ICJIbHBIC cpeactBa IS IPEACTaBICHUS
CYILIIECTBEHHBIX CBSI3eH M OTHOLICHUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a
TaKKe  MPOTUBOPEYMH  pa3HOTO  poOJa,  BBIBICHHBIX B  Pa3IUYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBIIOJNHATH padOTy B  YCJIOBHUSX  PEaJbHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBHUSI;

pa3BUBATh KPEaTHBHOE MBIIUICHUE TTPU PEIICHUU KU3HEHHBIX MPOOIIEM.

2) 6a30Bble nccnefoBaTe/IbCKME AeNCTBUS:

BJIAJ€Th HABBIKAMH Y4E€OHO-UCCIEA0BATENBCKON U TPOESKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3JIMYHBIX METOJ0B MO3HAHHS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUIBl JACSITEIBHOCTH M0 IOJYYEHUIO HOBOIO
3HAHMS, €r0 HUHTEpPHpeTalHH, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUS], HaXOJIWTh apryMEHThI [JIsl J0Ka3aTelIbCTBa
CBOUX YTBEPKJICHUH, 3a]1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHANIM3UPOBaTh IIOJIyYCHHBbIE B XOJE€ PEIICHHUS 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYILECTBIISITh IEJICHAIIPABICHHBIM MOUCK TEpeHoca CPEeNCTB U CIOCOOOB
JEeUCTBUS B MPO(ECCUOHANBHYIO CPELY;



YMETh TIEPEHOCHUTHh 3HAHUS B IMO3HABATEIBHYIO M MPAKTHYECKYIO OOJACTH
KU3HEICITCIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE WJIEH, Mpejiaratb OPUTHHAIbHBIE MOJIXOJbI U pElICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE allbTePHATUBHBIC PEIICHUSI.

3) paboTa ¢ MHhopMaLmeil:

OpPUEHTHUPOBATHLCS B PA3IMYHBIX UCTOYHHUKAX MH(GOPMAINH (TEKCTE YIeOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHON JUTEparype, OHOJOTUYECKUX CIIOBapsiX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3axX JaHHbIX, B MHTepHeTe), aHaIM3UpOBaATh
UH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKU OLICHUBATh
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCTH;

GbOopMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE H
otOope Ouosornueckor MHGoOpMaIi, HEOOXOAUMOM ISl BBHIITOJHEHHS Y4€OHbIX
3aj1ay;

puOOpeTaTh OIBIT KCIOJIB30BaHUS HMH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO WCITOJIH30BAHUS PA3IMIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  TPEACTABICHUS
ounonornyeckor uHbopmaimu (cxembl, rpaduky, TUarpaMmbl, TaOJUIbI, PUCYHKH
" Jpyroe);

WCIIOJIP30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa TpH paboTe C
Ouonornyecko HHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CUMBOJBI, (HOpPMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBnajieHNe YHMBEPCA/TbHbIMU KOMMYHUKATUBHbLIMU AEACTBUSIMU:

1) obLLeHwMe:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BCeX cepax KU3HHU, aKTUBHO Y4aCTBOBATh
B JHMAJIOTEe WM JTUCKYCCHUU TIO CYIIECTBY OOCYXmTaeMoi TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIBHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIUNA JAPYTHX yYaCTHUKOB
JMajiora Ui TUCKYCCUH);

pacro3HaBaTh HEBEpOAJIbHBIC CpPEJACTBA OOIICHHS, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYAaTh KOH(JIMKTHI U BECTH IEPETOBOPHI;



BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJECHCTBHUS, MOHUMATH
HaMEPEHUs IPYTUX JIIOJIeH, MPOSBIIATh YBAKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOppPEeKTHOMH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHasi 1eATe/IbHOCTb:

MOHMMATh U HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOW M HHIWBUIYaTbHOM
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJIEHCTBUSA MPHU PEIICHUH Y4eOHOH 3a1auH;

BBIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX NEUCTBUM C y4y€ToM OOIIuX
MHTEPECOB M BO3MOXKHOCTEH KaXI0TO YjieHa KOJIJICKTUBA;

OPUHUMATh 1I€Td  COBMECTHOM  JEATENbHOCTH, OpPTraHW30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTHIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTb poid ¢ y4€TOM MHEHMH y4YaCcTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh KAayeCTBO CBOEr0 BKJIaJa M KaXKIOTO YYaCTHHKA KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

mpeajiaraTh HOBBIE TPOEKTHI, OIICHUBAaTh WJIEU C TMO3UIMH HOBU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHE, OBITH MHUITMATUBHBIM.

OBnageHne yHMBepcaibHbIMU PEryNSTUBHbIMU AeACTBUSIMUA:

1) camoopraHusauus:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBICHUS TNPOOJIeM W UX
pEIICHMS B )KM3HEHHBIX U YUeOHBIX CUTYyaITUsX;

BBIOMpaTh Ha OCHOBE OHOJOTMYECKHMX 3HAHUN IIEJEBBIE W CMBICIOBBIC
YCTaHOBKHM B CBOMX JEWCTBUSAX U IMOCTYIKAaX MO OTHOIICHHUIO K JKUBOM MPHUPOJE,
CBOEMY 3/I0POBBIO U 37I0POBbIO OKPY’KAIOIIUX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MO3HABATEIBHYIO NEATEIbHOCTD, BBISBISTH
npo0JieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3a/laul B 00pa30BaTEIILHOM
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;

pacHmpsATh paMKH y9eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHIA;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaThb OTBETCTBEHHOCTH
3a pelleHue;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;



c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAHULIUU B
pasHbBIX O0JacTAX 3HAHWM, TOCTOSIHHO TOBBIINIATH CBOM 00pa3oBaTENbHBIN U
KyJbTYPHBII YPOBEHB.

2) CAaMOKOHTPO/Ib:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIIBHOCTD,
OLICHUBATbH COOTBETCTBUE PE3YJILTATOB LEISAM;

BJa/JeTh HABBIKAMU  TMO3HABATEJbHON  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBAHUI, UCHOJIb30BaTh NPUEMBI peQUIEKCUM IJIsi OLEHKM CUTYallld, BbIOOpa
BEPHOT'O PEILIECHUS;

YMEThb OILICHUBATh PUCKM U CBOEBPEMEHHO NIPUHUMATHh PELIEHUS MO HUX
CHIDKEHHIO;

IPUHUMATh MOTHBBI W apryMEHTBl JAPYIMX IIPU AaHAIN3E pPE3yJIbTaTOB
NEATEIIbHOCTH;

3) NpUHSATKE Cebs 1 ApYTruX:

PUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTBl APYTMX I[PU AaHAIU3€ PE3yJIbTaTOB
NEATEIIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

NMPEAMETHbDIE PE3YJIbTATDI

[IpeameTHbie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera « buonorus
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBHI MO OCBOCHHIO, HHTEPIPETALUU U
npeoOpa30BaHUI0 3HAHUM, BUbI JACSITEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX y4e€OHBIX CUTyallUsX, a TaKXkKe B peaslbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHbIX C Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTHHbBl MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA
KW3Hb, KIJIETKA, OpraHu3M, MeTaboau3Mm (0OMEH BEIIeCTB M IpEeBpalleHUE
HHEPrUM), TOMEOCTa3 (CaMOpEryssiius), ypOBHEBasI OpraHu3alis *KUBBIX CUCTEM,



CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

YMEHHE Hu3JIaraTh OWOJIOTUYECKUE TEOpUH (KJIETOYHAs, XpPOMOCOMHas,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouonoruu), 3akoHbel (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o 1ieHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTypHbIX pacTenuit H. 1. BaBuioBa), onpeaensTh rpaHUIlbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOIIECCOB U SIBIICHHI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HCCIEIyEMbIMH BEIIMYMHAMH, OOBSICHEHHE IMOIYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHWH MOJYYECHHBIX PE3YJIbTATOB;

YMEHHE BBIJENATh CYIIECTBEHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPHUOT U
JYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHAa BEIECTB M NMPEBpPALICHUS SHEPIUU B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOr0 W 3HEPreTHYecKoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, MeHo3a,
OIUIOJOTBOPEHUS, PA3MHOXKEHUSA, WHIAUBHUIYAJIbHOIO Ppa3BUTHS OpraHu3Ma
(oHTOTEHER);

YMEHUE MPUMEHATh MOJYyYEHHbIE 3HAHUS ISl OOBACHEHHS] OMOJOTMYECKHX
IIPOLIECCOB W SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KHU3HU C 1eNplo obOecriedyeHus: O0e30IacCHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKpYXKaroLIei
IPUPOJIHON cpene, MOHMMAHUE HEOOXOJWMOCTH HCIOJB30BaHUS JAOCTHXKEHUN
COBPEMEHHOMU OHoIOrnu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IIPUPOIOIIOIB30BAHUS;

YMEHHE pellaTh »BJEMEHTapHble T'E€HETUYECKHE 3aaud Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacjelI0BaHUE, COCTaBIISATh CXEMbI
MOHOTMOPHIHOTO CKpEIIMBaHUS JUIsl NpeICcKa3aHusl HaclelOBaHUs MPU3HAKOB Y
OpPTaHNU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M TPaKTUYECKHUe padoThl, COOIMHOAATH
npaBuiia npu paboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAIONIYIO [ICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOPMALIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HWCCIEAOBaHWN B OHOJIOTHH,
MeAUIIMHE, OMOTEXHOJIOTHUH;



YMEHHE CO3[aBaTh COOCTBEHHBIE IHCHMEHHbIE M YCTHBIE COOOIIEHHUS,
00001m1asi OMOJIOTUYECKYI0 MH(DOPMAIIHIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
WCITOJIB30BATh MOHATUIHBIN anmapaT OMOJOTUH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydeOHOro mnpeameta «buosnorus» ¢ 11
Kslacce NOJIKHBI OTPaKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUW O MECTE U POJI OMOJIOTHH B CHCTEME HAyYHOTO
3HAaHUS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHMHM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTUHBI MHpa WU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeXKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pEeIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OWOJOTMYECKUX TEPMHMHOB M TOHATHUM:
BUJI, TIOMYJIALNSA, TeHO(OH, IBONIONMS, ABIKYIINE CUIBI ((DaKTOPBI) IBOJIOLNH,
IPUCIIOCOOIEHHOCTh OPraHMU3MOB, BHJI000pAa30BaHME, SKOJIOTMUYECKUE (DAKTOpBHI,
HPKOCUCTEMA, MPOAYUEHThI, KOHCYMEHTBHI, PEAYLEHTbl, LENU MUTAHUs,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, ouocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHs SBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3aponsimeBoro cxonactBa K. M. bapa, depenoBaHusi TJIaBHBIX HalpaBJICHUNA WU
nyteit ’Bomonuun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI HX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

YMEHUE BIIAJIETh METOJIJAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OINKCAaHUE >KUBBIX CUCTEM, IPOLECCOB U SBJICHUM, OpraHU3alus U IMPOBEICHUE
OMOJIOTMYECKOTO  AIKCIEPUMEHTAa,  BBIIBWKEHHUE  TUIOTE3bl,  BbBISBICHHUE
3aBHCHUMOCTH MEXIY HCCIEyEeMbIMU BEJIMYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICHATh CYIIECTBEHHBIE TPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMIPOILIECCOB: HACJEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCTIOCOOIEHHOCTH
OpPraHMW3MOB, JEHCTBUS SKOJOTHUECKHX (DAKTOPOB Ha OPTraHMU3MBI, MEpeHoca
BEUIECTB U IIOTOKAa JHEPIMU B DKOCHCTEMaX, AHTPOINOICHHBIX H3MEHEHUH B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OHMOr€OXMMHUYECKHX
LIMKIIOB B Ouocdepe;

YMEHHE TPUMEHSTh MOJyUYEeHHBbIC 3HAHUS IS OOBSICHEHUS OWMOIIOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus Oe30MacHOCTH CBOETO 3J0POBbsI U 3/I0POBbS
OKPY>KaIOIKX JII0/IeH, COOIOEHUS] HOPM IPaMOTHOIO MOBEJCHUS B OKPYKaIoLIei



OPUPOJHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIHOJB30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOM OMOJIOTHH JIJISl PalliOHAILHOTO MPUPOOIIOIb30BAHNUS;

YMEHHUE pelaTh 3JIEMEHTapHbIEe OMOJOTMYECKHE 3a/1au, COCTABISATH CXEMBbI
NepeHoca BeIIeCTB U SHEPTUU B dIKOCUCTEMaX (1IeMU MUTaHUS);

YMEHUE BBIMOJIHATh JIA0OpAaTOpHBIE M MpakTUYeckue padoThl, COOII0IAThH
npaBuiia mpu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUYECKH OICHUBAaTh U HWHTEPIPETHPOBATh HHGPOPMAIUIO
OMOJIOTUYECKOTO  COJEP’KAaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOUYHUKOB (CpEACTBAa MAacCOBON MHGOPMAIIMK, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl),  paccMaTpuBaTh  IJ00aJdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHHUS,
000011ass OMOJIOTHYECKYI0 MH(OpPMALMIO U3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUMHBIN anmnapat OMOJIOTHH.



TEMATWNYECKOE NJ1IAHNPOBAHVE
10 K/TACC

HanmeHoBaHWe pa3fenioB U TEM

KonnyecTtso yacoB

ONEKTPOHHbIE
(unbpoB.sble)

Ne n/n
nporpaMmb Bcero KO;Tpoanble I'Ip6aKT|/|quK|/|e o6pasoBaTe/ibHble
paboThbl paboThbl pecypco!
bu6nuoreka [IOK
L bronoris kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P . https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 IKu3HEACATENLHOCTS KISTKH 17 https://m.edsoo.ru/7f41¢292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 9 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTE M U3MEHYMBOCTh 10 15 bubnmorexa LIOK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1 1
SSEPBHOE BpeMi https://m.edso0o.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 51 1 4
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11 KNTACC

No HanmmeHoBaH = KonnuyecTtBo yacoB ONEKTPOHHbIE
Ve pasgenos un (unbpoBble)
n/ Bcer KOHTponbHbI  [paKTnyeck
q Tem o 6 DaBOTLI /e baBOTLI obpasoBaTte/ibHble
nporpamMmbl P P pecypchbl
D BOJOLHOHHA bu6mmoreka [JOK
14 1 https://m.edsoo.ru/7f41cc
s1 OnoIorus
74
Bo3unknoBenn
J— bubmuoreka [JOK
P 16 05 https://m.edsoo.ru/7f41cc
JKHW3HU Ha
74
3emie
Opranusmsl u bubnuorexa [IOK
OKpYIKaroIas 17 1 https://m.edsoo.ru/7f41cc
cpena 74
Coo0miecTBa u bu6mmoreka [JOK
JKOJIOTHYCCKHE 4 https://m.edsoo.ru/7f41cc
CUCTCMBI M
OBIIEE
KOJIMYECTBO
1 2.
YACOBIIO > 0 >

[NPOT'PAMME
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