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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusiy  coctaBwiM: KoHUentyaiapHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€, ColIepKaHus, pe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIEAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpazoBanus B Poccuiickoit dexeparuu, a Takke IOJOXKCHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOU MPUPOJIBI U 00ECTICUCHUH
CYILIIECTBOBAHMS Ue€JIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSIM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHOJIOTUH U €€ CTPYKTYpa.

[TporpaMMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILeNix, 00 oOmen
cTpaTernd OOy4YeHHs, BOCIHTAHWS M Pa3BUTHS OOYUYAIOIIUXCS CpPEICTBAMHU
yueOHOro mnpeamera «buonorus», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJIep)KaHWe, €ro CTPYKTypy, pacopeleiieHue I0 pasjieaaM M Temaw,
PEKOMEHIYEMYIO MOCIEA0BATENBHOCTh U3YUYEHHsI YyUEOHOr0 Marepuayia ¢ y4yeToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

B mporpamme 1m0 OHONIOTMM TakXe YYHUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHOM
NeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYalOIIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no 6uosiorun (10—11 kmaccel, 6a30BbI YpOBEHb) pean30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3YyYE€HUU OWOJOrWH, Ojarojapst 4emy B Hel
MPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUW, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpUEHTALUN JTMYHOCTH, SKOJOTUYECKOTO MBILIJIEHUS, IPEACTABICHUI O 310POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYXKalolled NPUPOIHOU cpene.
[ToaTomMy Hapsily ¢ U3yd4eHHEM OOIEeOMOJOTHYECKIX TEOPUid, a TaKKe 3HAHUHU O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHra M CYITHOCTU OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMme Mo OMOJIOTMH YAEIEHO BHUMAaHHUE UCIOJIb30BAHUIO
MOJTYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TPUKIIAAHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YEOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIETUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
[eJIeco00pa3HOro TMOBEACHUA B OKpYyXarollel MNpUpoAHON cpeae, aHaluza
BJIMSTHUST XO3SUCTBEHHOW JESITENFHOCTH YEJIOBEKAa Ha COCTOSHHUE TMPHUPOJHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKJIATHON HAMpaBICHHOCTH
y4ueOHOro mpenMera «buosorusy MpPOJUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeUeHuUs



YCIIOBUH ISl PEIICHUs OJJTHOM M3 aKTyaJbHBIX 3af[au IKOJIbHOTO OHOJOTrHYECKOrO
oOpa3oBaHMs, KOTOpas mpeAamnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonorus Ha ypoBHE cpenHero o0Iero o0pa3oBaHUS 3aHUMAET BaXHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAYYHOW KapTHHE MHUpa, paclIUpseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUH, CO3AET
yCJIOBHSI  JUIsi:  TIO3HAHUST  3aKOHOB  JKMBOW  MPUPOIbI, (GOpMHUPOBAHUSA
(GyHKIMOHAIBLHOM TI'PaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKU3HH, DKOJOTMYECKOT0 MBILIEHHS], HIEHHOCTHOIO OTHOIIECHHS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  oOpa3oBaHMs, COLUAIU3ALMIU
oOyuaronuxcs. M3ydyenne Ononmoruu odecneynBaeT yciaoBHs Ui (OPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUHU C
IPECTaBICHUAMU U3 APYTUX YUEOHBIX MPEIMETOB, B YACTHOCTU, (PU3UKU, XUMUHU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY I ONPENEICHUS NOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHUs, MPEACTaBICHHOT0O B Mporpamme 1o
OMOJIOTHH.

Ot6op comepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroIMecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHUSA, 3HAYUMBIE ISt
dbopmupoBaHusi 00IIEH KyJIbTYphl, OMNpPEACNSIIONIME aJeKBaTHOE IOBEICHUE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
KU3HU U MPaKTHUECKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIy>KaT OCHOBOM 711 POpMUPOBAHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3al[uu
OMOJIOrMUECKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaja B MPOrpaMMe IO
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTIIMYUTENbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3anuu u
3BOJIIOLIMU. B COOTBETCTBHUM € 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIETYIOUIUE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeTonbl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHu3M Kak



Oononornyeckas cucteman, «CucteMa W MHOTOOOpaswe OpPraHUYECKOTO MHPaAy,
«IBOJIIOIMS AKUBOU MPUPOIB», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

[lenp m3yuenuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE OOyYalOIIUMHUCS 3HAHUSIMH O  CTPYKTYpHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUH B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTuxeHnue 1end u3ydeHus ydeOHoro mpenmeta «buonorus» Ha 6a3zoBoM
YPOBHE 00€CTIEUMBACTCS PEIICHUEM CSAYIONTUX 3a/1ay:

OCBOCHHE OOYYaIOITUMHUCS CHUCTEMbl 3HAHUM O OWOJOTHYECKUX TEOPHUsIX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CIyKalluX OCHOBOM
1 (OpMUPOBaHUS MPENICTABICHUN O €CTECTBEHHO-HAYUYHOW KapTHUHE MHUpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBLAAIOMIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIUMXCS TO3HABATEIbHBIX, WHTEUICKTYyalbHBIX WU
TBOPYECKUX CIOCOOHOCTEH B MPOIECCE aHallh3a JAHHBIX O MYTSIX pPa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UIEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3allly;

CTAaHOBJICHHE y oOydaroumxcs oOmel KyJbTypbl, (YHKIHOHAIBHOU
IPAaMOTHOCTH, PA3BUTUE YMEHUU OOBSICHATH U OIICHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN U OMNbITA, IOJYYEHHBIX MPHU
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATCIIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTHH U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YETIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEH, COOTIOISHUS THICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHHUE IICHHOCTH OHOJIOTHYECKUX 3HAHUM IS TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KYJIBTYpbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHHIO K OKPYJKAIOLIEeH cpele,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME W COONIOACHHE MeEp NPO(HUIaKTHKA
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBIISICTCS OO0S3aTENIbHBIM YUEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHO# o0nacTi « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.



Jlst m3ydenusi Onoaoruy Ha 6a30BOM YPOBHE CPEIHEro 001Iero o0pa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Hexenmo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, ITUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCTIEPUMEHT, ONIMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJAETUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOJOB IPHU
M3YUYCHUHU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pa3HOOOpasue. Y pOBHU OpPTaHU3AIUU OMOCHCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBINM, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpPauu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKABOW MPUPOIBD.

O6opynoBanue: mojaesb MoJiekybl JIHK.

Tema 3. XumMu4yecKuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKHUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BEIIECTB B KieTke. [logaepkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHCIIOTBI — MOHOMEPHI OEJIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBoiicTBa OeikoB. buonoruueckue
byHKUHUU OENKOB.



depmenTtsl — Owuonormdyeckue Karanm3aTtopbl. Ctpoenue (Qepmenra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduuHocts. KodepmeHnTsl. ButamuHsbl
OTnnunst pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
aucaxapunipl - (caxaposa, JaKTo3a) U MoJucaxapuibl  (Kpaxmaj, TIJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMITHIOB KaK MCTOYHUKOB YHEPTHUHU.

HyknennoBesie kwucinotel: JHK wu PHK. Hykineornasl — MoOHOMEpHI
HykJi1enHOBBIX KucnoT. Ctpoenue u pynkunu JJHK. Ctpoenne u ¢pynkunu PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIIUH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOICHCTBUS
ujel 1 (paKkToOB B HAYYHOM MO3HAHUH. MeTObl U3YUYEHUS KICTKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: DJyKapuoThueckas U mnpokapuoruudeckas. OcoOeHHOCTH
CTpOEHHUsI TMPOKapHOTHYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KIJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmatnueckas memOpana, e€ ceorictBa u pyHkiuu. [lutomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, TUIACTUIBL.
[Ipoucxoxxienrne MUTOXOHIpUN u T1uiactun. Bunel tuactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIMHA OPraHOUI0B KJIETKU. BKirroueHus.

Anpo — perynaropHslii 1IeHTp kieTku. CTpoeHue sapa: sjaepHas 000JIouKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcIIOpPT BEMIECTB B KIIETKE.

JlemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIanu, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHYECKHUX DJIEMEHTOB B HEKHBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHre MOJIeKYJIbl BOJIb, «brocuuTes 6enka», « CTpoeHue MOJIeKyJIbl OemKay,
«Ctpoenue ¢pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue mMosekyJibl



AT®», «CTpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOoeHHE >KMBOTHOM KIETKW»,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHHUS
HAOJIOCHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpPENapaTrbl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3ydeHue KaTaIUTUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHass pabota No 2. «lM3ydyeHue CTpoeHHsS KIETOK pacTEHUMH,
JKUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmapaTax W HX
OTHMCAHUEY.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIeCTB, WK METa00IU3M. ACCUMMIAIUS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BEHIECTB U SHEPruM B IMOHUMaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOoQHBIN U retepoTpodHsiid. Pons ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPphekTuBHOCTL (hOTOCHHTE3a. 3HAUeHUE (POTOCUHTE3A JJIsl KU3HU
Ha 3emuie. Biausiaue ycioBuii cpenasl Ha (OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHUHTE3UPYIoIue OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PacmiernsieHue BENIeCTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenue u ero Buabl. KHUCIOpOOHOE OKHMCIIEHWE, WA KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBanue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmarpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Poib pubGocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYChl. ctopust oTkpsiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI ¥ IKM3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBAEMBIC
Bupycamu. Bupyc mmmynoxneduiura yenoseka (BMIY) — BozOyautens CITN/a.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunakruka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbios, [. U. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanus», «Metabomuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocuntes», «Ctpoenue JHK»,
«Ctpoenure u pyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xku3HeHHbM nuki Bupyca CIIN/a,
oaktepuodaray», «Permmukarus [JJHK».

Oo6opynoBanue: monenu-anuinkanuu «Yasoenue IHK u Tpanckpunuusy,
«buocunTes 6enka», «CTpoeHue KIeTKu», Mmojeib cTpykTrypsl JJTHK.

Tema 5. PazmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHbli UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Permkanusa — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHSI U  HWHIUBUAYAJIBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Ctaaum murosa. lIpoueccel, nmpoucxoasimme Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — aronTo3.

dopMbI pa3MHOXKEHHsI OPTaHU3MOB: OecIoyioe U 1mosioBoe. Busl Oecronoro
Pa3MHOXKEHUS: JEJI€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. Ilpoueccsl, MpOUCXOAIIME HA CTagusAX Meio3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOJIOrMYECKUMU CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy KMBOTHBIX.
[TonoBbIe kKeje3bl: CEMEHHUKU U sSUYHUKA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIIETOK — TaMmeT (CrepMaro30oujl, SUIEKJIeTKa) — CIepMAaTOreHe3 U OBOICHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK U CcHepMaro30ouoB. OIIog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npobieHue, racTpyssmus, opraHorene3. IloctamOpuoHanbHOE pasBuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMPAMOE, HempsMoe (IMUYMHOYHOE). BrnusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nukin, «Pemnukanus JHK», «Mwutosy,
«Metiosy, «IIpsMoe u HenmpsiMOe pa3BUTHEY», «I 'aMeToreHe3 y MIECKONMUTAIOUIUX U
yeoBeKay, « OCHOBHBIEC CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOMIETOY, «SHlIeKIIeTKa MieKonuTarouero», «KapuokuHes B KieTKax
KOpEIlIKa JyKa», MarHuTHash MOJeNb-anIuIuKanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmrogeHue MuTO3a B KJIETKaX KOHUMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlabopatopHas pabora Ne 4. «/3ydeHuwe CTpOEHHUS TOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy».

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. VIcTopus pa3BUTHA T€HETUKU. Posib uTomoruu
U OMOpPUOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKIam poCCHMCKUX M 3apyOeKHBIX
y4EHBIX B Ppa3BUTHE TEHETUKH. MeETOoNbl TEHETUKH (THOPHI0JIOTHICCKHM,
IUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHEeTHUECKUi1). (OCHOBHBIE T'€HETHYECKUE
noHsATUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIONb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTHU HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . MeHaenem.
MonorubpuiHOe CKpellMBaHUEe. 3aKOH €IMHO0-00pa3us THOPHUIOB IEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oJHOE U HEMOJTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTHueckue - OCHOBBI ~ JUTHOPUIIHOTO  CKPEIIUBAHUA.
AHanu3upytolee ckpenmpanue. Vcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana mo
CLUEIUIECHHOMY HACJIEOBAaHUIO TeHOB. HapyiieHue cueruieHus TeHOB B PE3yJbTare
KPOCCHUHITOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCcKue KapThl.



['enetuka nosia. XpoMOCOMHOE ONpeAesieHUue mojia. AyTOCOMBI U TOJOBBIC
XxpoMocoMbl. ['omorametrHeie M rereporaMeTHele oOpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUJIbI ©3BMEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuumn npusHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCcTBa MOAU(PUKAIIMOHHON HU3MEHYHUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTUA. MyTarmoHHasi ”3MEHUMBOCTh. Kitaccudukanus MyTaimii: TeHHBIE,
XPOMOCOMHBIE, TCHOMHBIC. YacToTa ¥ NMpUYMHBI MyTaluil. MyTareHHble (pakTophbI.
3aKOH rOMOJIOTHYECKHX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBeKa: TCHECATOTHYCCKNM, OJIU3HEI[OBBIM, IINTOTCHETHYCCKHM, OMOXMMHYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKA: TEHHBIE OO0JIE3HHU,
00JIe3HU C HACJIEJCTBEHHOM MpPEeApaclosiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue UM reHeparuBHble MyTanud. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-TeHeTUYECKOe KOHCYJIbTUPOBAaHHE. 3HAUYCHHUE METUITUHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHcTpanum:

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

Tabmuet u cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAass OCHOBA», «3aKOH PACHICIUICHUSI U €ro LHUTOTCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUEY,
«lluTonornyeckre  OCHOBBI ~ JUTHOPUIAHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'€HeTHYecKue KapTbl paCTEHUM,
JKUBOTHBIX WU 4eloBeKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBAHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukarmonHas HW3MEHUYUBOCTHY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpym KpoBu», « MyTarimoHHas ”3AMEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-ammInKanmun «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Hemonmunoe momuuupoBanue», «Jurubpumnoe ckpemmBanuey, «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe PadoThI:

JlabopaTtopHas pabota No 5. «/3ydyeHue pe3yiabTaTOB MOHOTHUOPUIAHOIO MU
JUTHOPUHOTO CKPEIIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpenapaTaxy.

JlaGopaTtopHnas paborta Ne 6. «M3yueHne MoauUKAIMOHHONW N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO Ps/Ia U BAPUALMOHHON KPUBOMY.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quiibl HA TOTOBBIX
MHUKPOIIPETapaTaxy.

[Tpaktnueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IPOLECC. 3apOKIACHUE CENEKLIUU U JOMECTHKALU.
Yuenue H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS W MHOrooOpas3us
KYyJbTYPHBIX pacTeHuM. LIEHTpbI NPOHUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. Copr,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbI 1 MHAUBUAYAJIbHBII OTOOPHI B
CEJICKIMU PACTEHHM M JKMBOTHBIX. OLEHKa 3KCTepbepa. BIM3KOpOACTBEHHOE
CKpelnBaHue — HUHOpuAMHr. Yucras nuHus. CKpelMBaHUWE YWCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnas rtubpummuzauuss u e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJIMIUIOUIOB. JIOCTMI)KEHMsSI CEINEeKLUU pAaCTeHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJIOTHa Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHxeHepus. Kilerounble KyJabTypbl. MUKPOKIOHAIIBHOE Pa3MHOKEHHE PACTEHUM.
KJiloHMpOBaHWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruueckue W dtudeckue  mnpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauumu:

[Toptpersi: H. M. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HMBaHOB.

Tabmuiel u cxeMbl: Kapta «LIeHTpbl MPOMCXOXKIACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. lBaHoBay,
«Jlomumnongus», «OO0beKTh OWOTEexHOMOTHHY, «KietouHsie KyabTYphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAO0B U KOPHEIJIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».



JlabopaTtopHble U NpaKkTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbI U JOCTHXKEHHUS CEJIEKLIHUH DPACTEHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AKHCTBO, JabOOPaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS 3BOJIOIMOHHOW TEOPUU. DBOJIIOIMOHHAS
Teopust U €€ MeCcTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBugerenbcTBa dBOJONUU. [laneoHTONOTHYECKHE: TOCIEI0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, TepeXxoAHbie (OPMBI.
buoreorpadguueckue: cxocTBo U paznuune GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3TUUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pPYAMMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpenmnochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKYIME CHIIBI SBONIONMK BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTH PECYpPCOB, HEOMpEIesEHHAs U3MEHUYHUBOCT,
O0opb0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ OCHOBHBIE MOJIOKEHHUS.

MukpoaBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymme cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTanuoHHbINA
MpoIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomyJsiiMOHHBIE BOJHBI U Apeid
reHoB. M3oius 1 Murpanus.

EctecTBenHblii or60op — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT 3BOJOIUU. [Ipumepsr
MPUCIIOCOOJICHUH Y OpraHu3MoB. ApoMop(do3bl U UIUO-a AN TALUH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DPopMbl  IBONIONUU:  (DusIeTUYECKAs, JUBEPreHTHas,
KOHBEPTeHTHas1, mapajuiesbHas. HeoOpaTuMocTh BOJTIOIINH.

[IpoucxoxieHre OT HeCHeNHaTN3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTUBHAS paguarus.

JlemoHcTpanum:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Hdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuibl u cxembl: «Pa3BuTHe OpraHMYecKoro Mupa Ha 3emiiey, «3apoabITn
MO3BOHOYHBIX  JKHUBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cyiiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroobpasue COpToB pacTEHUI»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuwm»,  «MyTanoHHas
U3MEHYHUBOCTE», «Apomopdo3by, «Umnoamantamum», «OO0mmIas aereHepanusy,
«/IBmKymre cunbl 3BomoIMn», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pazoBaHuEe», « IKOJIOTMUYECKOE BUI000pa30BaAHHE .

OO6opynoBaHne: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKH,
Ha0Op TJIOJIOB U CEMsH, KOJuleKuusi «[IpuMepbl 3alUTHBIX MPUCIIOCOOJICHUN Yy
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABJICHUS JBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoOBHOrO0 MO3ra TO3BOHOYHBIX).

buoreorpadguueckass kapra wMwupa, Kkoiekius «DOpMbI COXPaHHOCTU
HMCKOIMAeMbIX JKMBOTHBIX M pacTeHUi», Mojenb anmukanus «llepekpéct
XpOMOCOM», BIaxHble mpenapatbl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTariud (GOpMbI KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U NpaKTHYECKHEe PadoOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POJIOTrHIECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue mpucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HHU Ha 3emuie.

JloHay4yHbIE TPEACTABICHUS O 3apOXKICHUM KU3HU. HayuHble TUNOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIONMS. AOMOTEHHBIM CHUHTE3 OPTraHUYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE TTOATBEPKACHUE XUMUUECKOW IBOMOIMA. HavanbHbie 3Tambl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKM W HX SBOIIOLMSL.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm u nepuoaaM. Karapxei. Apxeiickas u
npoTepo3oiickas dpbl. Ilameo3olickas spa u €€ Nepuoabl: KEeMOPUUCKU,
OPAOBUKCKHUH, CULITYPUNCKHN, JEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o030iickas 3pa U €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickags »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX MporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [l0osIBIIEHME, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KakK OTpaxkeHHe 3BoJIonuU. OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl HM3ydeHHs aHTpororenesa. (CxojacrtBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymme  cuiabl  (pakTtopsl) — aHTpornoreHe3a.  HacneacTBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HH,
U3rOTOBIICHUE OPYAUI Tpyda, MBIIUICHHE, PEYb.

OCHOBHBIE CTa UM U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek mnpsaMoxoasummi, YemoBek HeaHIepTalbCkui, UYenoBek
pasymHbldi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsl CYLIECTBOBAaHHSA, 001acTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pacbl:  €BPOINECOUIHAS
(eBpaswmiickasi),  HeErpo-aBCTpaJioujHas  (9KBAaTOpUajbHAas),  MOHTOJOWIHAs
(a3maTcko-aMepukaHckasi).  UepTel  NPHUCIOCOOJIEHHOCTH  MPEACTABUTENECH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «Bo3nukHOBeHHMe CoOJHEUHON CHCTEMbI», «Pa3Buthe
opraHudeckoro Mupa», «PacturenpHas kineTtka», <«OKHBOTHas  KIETKa»,
«IIpokapuoTnueckass kinerka», «CoBpeMEHHasi CHUCTEMa OPraHUYECKOrOo MHUPAY,
«CpaBHEHHE aHAaTOMHMUYECKHX 4YepT CTPOCHHUS 4YelIOBEKa U YeJOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  TPEAKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme moanm», «peBHue moam», «llepBbie
COBPEMEHHBIE JIIOIN», «HemoBeuecKkrue pach».

O6opynoBanue:  Myisiku — «l[Ipoucxoxkaenne — denoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIa, HEaHJepTalblld, KPOMAHbOHIIA), CJIENKH WIIU
U300paKeHHUsl KaMEHHBIX OpYAHMH MEepBOOBITHOTO YeJOBeKa (KaMHH-UOMIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYecKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX )KMBOTHBIX M PACTEHUIY.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 1. «M3yueHne MCKOMaeMbIX OCTATKOB PAaCTCHHUH U
YKUBOTHBIX B KOJUIEKIIUSX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKOoJNOorus KaK HayKa. 3ajauu U pa3feibl IKOJOTHA. MeTOobl SKOJIOTUUECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skxonorudeckux (HakTOpOB:
abnotnyeckue, OWMOTHYECKHE U aHTPOIOreHHble. JIeHCTBUE HKOJIOTUYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Ab6uotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DoTonepuoansm.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTHUYECKUX B3aUMOJICUCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyajlu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEUTpaiu3M. 3HAueHHWE OWMOTHUYECKUX B3aUMOJEHCTBUW [UJIsl CYIIECTBOBAHUS
OpPraHHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH momyjsiuud. OCHOBHBIE IIOKAa3aTENH
NOMYJISIUMU: YHUCIEHHOCTh, IIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTb, IPHUPOCT,
Murpanus. JlmHaMuka 4uCcI€HHOCTH MOMYJISILUN U €€ Peryssius.

JdeMoHCTpPauu:

[Toptpetsl: A. I'ym6onbar, K. ®@. Pynse, O. I'ekkensb.

Tabmunpl u cxembl: kapTta «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUS
Opranu3moBy», «®Portonepuoausmy», «llonmymauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MOMYJIAUUNA UHPY30puu-Ty penbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

JlabopaTtophnas pabota Ne 3. «Mopdosmorndeckrue 0COOEHHOCTH PaCTEHUHN U3
pPa3HbIX MECT OOMTaHUS.

JlabopaTtopHas pabora Ne 4. «BiusHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYTSAIUNA Pa3HBIX BUIOB
PaCTEHHID.

Tema 4. CooOmiecTBa ¥ IK0JIOrH4YECKHE CUCTEMBbI.

CooOmiectBO Oopranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumenas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIIMOHATBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTBI, PEAYIIEHTh. KpyroBOpoT BEIIECTB U MOTOK SHEPTHUHU B IKOCUCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCHUCTEMBI. [luimeBble IeMM W CETH.
OcCHOBHbBIE TMOKa3aTeNM HKOCHCTEMBI: OumoMacca, MNPOAYKIHSA. IDKOJIOTUYECKUE
nupamMubl: TPOAYKUMH, YHCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTD, CAMOPETYJIsLHMs, pa3BuTue. CyKieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTop ycTouMBocTH dKocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. JKuoe BemiectBo u ero ¢yHkiuu. OcobeHHocTH Ouochepsl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyTroBOpOTHI BEmIeCTB M OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTIIepo/a,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B 6rochepe 3emiin. AHTPONIOTeHHbIE U3MEHEHUS B Orocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

Cocy1iiecTBoBaHUE MIPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
YOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocTxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabnuiel u cxembl: «llumeBble nenn», «buoIEeHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuTanusy, «IKoJOTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA NTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOIIOIEHHbIE  BO3JACUCTBHUS Ha IIpUpody», «DBaxueWmme HUCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBJIAIOMIAS
ounocheprr», «DakTopsl Aerpaganuu mouBy, «llapaukoBsiii d3ddex, «DakTopbl
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ouochepsi»,
«Pacmipoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAEH.

O6opynoBanue: Mojaenb-anmukanus « Tunudable OMOIIEHO3bI», TepOapwii
«PacturenbHBIe COOOIECTBaY, KOJUIEKINH «bHoleHo3», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUJICKIIMM PACTEeHUH W
JKUBOTHBIX, MPUHAIICKAIINE K Pa3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnass xuura Poccuiickoit ®enepaunu, H300paxeHHs] OXpPaHSEMbIX BHIOB
pPacCTEeHUN U )KUBOTHBIX.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

Cormacho ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUS K peE3yJibTaTaMm
OCBOCHUS OOyYalOIIMMHUCA TporpaMM CpeAaHero oOiiero  0oOpa3oBaHMS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA IpeaMeTra «buomorus»
BBIJICJICHBI CIIEAYIONINE COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN Pa3BUTUS OHOJOTHYECKOIO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIM4HOCTHBIE pEe3ynbTaThl OCBOEHUS mpeamMeTra «buonorus» ROCTUTraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TPHHSATHIMA B OOIIECTBE MpaBUIAMH M HOpPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIeCCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXXEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY KaIOIIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITAa M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHOMN JEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1ay, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHECHHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCJIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHONIIEHUSI K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pE]l
PonunHoi, ropaoctu 3a CBOW Kpai, CBOW PoauHy, CBOM S3BIK U KYJIbTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOILIEHHUE K MIPUPOIHOMY HACJICAUIO U MaMITHUKAM MPUPOIBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO O0OIIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauKusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYJAa, OOIIECTBEHHBIX OTHOIIIECHU;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3/AEUCTBUSA KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIAX HMCKYCCTBa, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0J1ArONOJTyYHs:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a >KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYATBHOTO M  KOJUIEKTUBHOTO
0€301acHOT0 MOBEJCHHS B CUTYAIHSIX, YTPOKAIOMINX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOTOJIsI, HAPKOTUKOB, KypEHUs);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTD K TPY/y, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIbHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKYIO IESITEIbHOCTD;

MHTEpEC K pa3nuyHbIM cdepaM mpodheccHnoHaTbHON AesTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTHYeCKOTr0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TpPHUPOJe KaK HCTOUYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJNbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMUS TOCTYNIKOB M OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYIKAIOIIEN CPEBI;

OCO3HaHHWE TIO00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM W MyTel ux
peleHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsI TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHUE  TpaBWi  TOBEACHUS B  MPUPOJE,
HaIpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpPaHY BHJIOB,
AKOCHUCTEM, OrOCchephl);



AKTUBHOE  HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAKOIIEH
MPUPOJIHON Cpejlle, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHMUYECKHUE
MOCJIEACTBUS MPENPUHUMAEMBIX JACHUCTBUNM U MPEIOTBPAILIAT UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOMN JEATEIBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON MPAaKTUKW, OCHOBAHHOI'O Ha JUAJore
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
GbopMUpPOBAaHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJICHUS, CO3JaHUH IEJIOCTHOTO
MpECTaBICHUS] 00 OKPYXaIoIleM MHpPE KaK O €IMHCTBE IPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpPaHEHUS IPUPOIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAILHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHHMIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
MIPU U3YYE€HUU OUOJIOTUH;

MOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIIOUYEHHS HAa OCHOBE HAy4YHBIX (PAKTOB H
MMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYUYEHHS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIs
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUSX;

OCO3HAHHUE LIEHHOCTH HAYYHOW JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOEKTHYIO U UCCIIEIOBATEIBCKYIO IESITEIbHOCTh MHIUBUIYaJIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHUM IO OWOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHS yueOHoro npeamera «buonorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (QOPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOLIHXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOLUe
LEJIOCTHOCTh HAYYHON KapTHHbBI MHUpa M CHEHU(PUKY METOIOB IO3HAHUSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeIOBaHUE,  HaONMIOJIEHWe,  HM3MEpPEHHE, HKCIEPUMEHT W JAPYIHX),
YHUBEpCalbHble Yy4yeOHbIE JEUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), oOecreynBaroIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIETEHIIMHM OOYYalolUXCs, CIIOCOOHOCTh
o0y4Jaronmxcs UCIIOJIb30BaTh OCBOECHHBIE MEXIUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  yHUBEpPCaJbHblE y4yeOHbIE JCHCTBUSA B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOEHHSI IMPOTPAMMBbl CPEJHETO OOIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OsJanenune YHUBEPCAJIbHbIMH Y4eOHbIMU MO3HABATEJIbHBIMMU
NeUCTBUAMMU:

1) 6a30Bble JJOTHYECKHE TeHCTBHA:

CaMOCTOSITENIbHO  (OpMyJIHpOBaTh W aKTyaJlM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIE MPU3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMH MOHSITHUSAMM);

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCITI0JIb30BaTh OMOJIOTUYECKUE MOHATUA JUIsl 00BsICHEHUS (DAKTOB U SIBICHUMN
YKUBOM MIPUPOIBI;

CTPOUTH JIOTMYECKHE PAaCCYKIEHUS (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOIbI U 3aKIIOUEHUS;



NPUMEHSATh  CXEMHO-MOJENBHBIE  CpPeACTBA Il TNPEACTaBICHUS
CYIIIECTBCHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a
TaKK€  TMPOTUBOPEUMU  PA3HOTO  pOJAA,  BBIABICHHBIX B Pa3IWYHBIX
WH(POPMAITMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUTAaH pEIICHHS MPOOJEeMbI C YU4ETOM aHalM3a MMEIOIINXCS
MaTepHaATbHBIX M HEMAaTEPHUATIbLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOR
TEJISIM, OTICHUBATh PUCKHU TIOCTICICTBUN ACSITETLHOCTH;

KOODJAMHHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHAX  pPEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH )KH3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIAJI€Th HABBIKAMH YUE€OHO-UCCIIEIOBATEIBCKON U MTPOSKTHOM JESITEIbHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METOOB PEIICHUS IPAKTUICCKUX 3a7ad, IPUMCHCHHIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

WCITOJIB30BaTh PA3IMYHBIC BUILI JACSITCIBHOCTH 10 TOJYYEHHUIO HOBOTO
3HAHMS, €r0 HWHTEPHpETalnH, MNPeoOpa3oBaHUI0 U TNPUMEHEHHI0 B YUYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX U COIUATBHBIX IPOEKTOB;

dbopMHUpPOBATh HAYYHBI TUI MBIILUICHUS, BIAJACTh HAYYHON TEPMHUHOJIOTHEH,
KJTFOUEBBIMU TTOHATUSIMHU U METO/IAMH;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30oBaTEILHOU
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

BBISIBIIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ PpEIICHHs, HaXOIUTh apTyMEHTHl I JIOKa3aTelIhCTBa
CBOMX YTBEP)KJICHHM, 3a/1aBaTh ApaMETPhl K KPUTEPUN PEIICHHSI;

aHAIM3UPOBAaTh TIOJNYYCHHBIE B XOJE PEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIIUSIM, OIIEHUBATH MMPUOOPETEHHBIHN OITBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEpPEeHOca CPEICTB U CIIOCOOOB
JEeNUCTBUS B MPO(GECCHOHANTBHYIO CPENy;

yMETh TEPEHOCUTHh 3HAHUS B TMO3HABATEIBHYIO M TPAKTHYECKYIO 00JacTH
KU3HEICITCIIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHMSI M3 Pa3HBIX MPEAMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC WJIEH, MpEJJiaratb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOITYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

3) pabdora ¢ ungopmaunmeii:



OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIONMYJISIPHOW  JUTeparype, OHOJOTHYECKUX CIOBapAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B VHTepHETE), aHaIU3UPOBATH
MH(POPMAILIMIO Pa3IMYHbIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(dbopMyIIMpOBaTh 3aMpOChl U MPUMEHATH PA3JIMYHBIE METOBI MPU TOUCKE U
otbope Omonornyeckoil mHGoOpMaIMu, HEOOXOTUMOU I BBIMOTHEHUS yUEOHBIX
3ajady;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOT'O MCIOJIb30BAaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIHO  BBIOMpaTh  ONTHUMAIbHYIO  (OpPMy  NIpEICTaBIICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAy4YHbIM SA3BIK B KayeCcTBE CpeacTBa Npu paboTe cC
OMOJOrMYecKoM HH(POpMALMEH: MPUMEHATh XHUMHYECKHE, (PU3HYECKHE U
MaTE€MaTUYeCKUe 3HaKW W CUMBOJBI, (OpPMYJibl, aOOpeBUAaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsJHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MH(}OpManuw,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

OBJ’IaHeHI/Ie YHUBEPCAJIBbHBIMA KOMMYHUKATHBHBIMHA JEeHUCTBUSIMM

1) o6menmne:

OCYIIECTBJISITh KOMMYHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JWAJIOTEe WM JTUCKYCCHM TIO CYIIECTBY OOCYXmaaeMol TeMbl (YMCHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBaTh CY)KIEHUS OTHOCHTEIIBHO BBITIOJIHCHHS TIpejiaraeMon
3a/1ay, YIYUTBIBATh WHTEPECHI U COTJIACOBAHHOCTH IMO3UIUNA JAPYTHX yYaCTHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacno3HaBaTh HEBEpOATbHBIE CpeACTBa OOIIEHWS, MMOHMMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, IMPEINOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTYallWH,
YMETh CMATYATh KOHQJIMKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEPEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIIIEHNUE K COOECETHUKY
U B KOPPEKTHOU popme HopMyITupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PCHHS C HCIIOJIB30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:



MOHMMATh M KMCHOJIb30BaTh MPEUMYIIIECTBA KOMAHIAHOW U WHIUBUILYTHHOU
paboThI IpH pelIeHUN OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICUCTBUS MPU PEIICHUN YUeOHOM 3aa4H;

BBIOMpPATh TEMATHKy M METOJIbl COBMECTHBIX NEUCTBUM C Y4€TOM OOIIuX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJUJIEKTUBA;

OpPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABJIATH IUIAH JICWCTBHM,
pacmpeienarh pojud ¢ Y4ETOM MHEHHH YYacTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJIAJa M KaXJOTO YYaCTHUKA KOMAaHJIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE IPOEKThI, OLIEHUBAaTh MJEH C TMO3MIHMH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYUMOCTH;

OCYLIECTBJIATh IIO3UTUBHOE CTPATErMYECKOE ITOBEIACHUE B PA3IMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OByaieHHe YHUBEPCAJIbLHBIMH PeryJISSTUBHBIMU AeHCTBUSMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBIICHHUA TNPOOJIeM U UX
pEIIeHHs B )KU3HEHHBIX U YY€OHBIX CUTYAITUsX;

BBHIOMpAaTh HAa OCHOBE OHWOJIOTMUECKHX 3HAHWUU IIEJIEBbIE U CMBICIOBBIC
YCT@HOBKH B CBOMX JCHCTBHSIX W MOCTYINKAaxX MO OTHOUIEHUIO K >KUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYIIECTBIIATH MMO3HABATENIbHYIO NI€SITEIbHOCTh, BBISBISATH
po0JIeMBbl, CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JIEATEIIbBHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATENIbHO COCTABJISITh IUJIaH pEIICHHS NpodieMbl €  Yy4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

pacIIMpATh paMKH YY4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTESHUN;

JienaTh OCO3HaHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CrIocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DJPYAHWINH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;



BJIaJeTh HABBIKAMU  MO3HABAaTENbHOM  pediiekcuu Kak  OCO3HAHHUA
COBEPLIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, MCMOJIB30BaTh MPUEMBI peduieKCHM IJsl OICHKH CUTyalluu, BBIOOpA
BEPHOT'O PEILECHUS;

YMETb OLEHMBATh PHUCKUM U CBOEBPEMEHHO IIPUHHMMATH PEIIECHUA M0 HX
CHIDKEHHIO;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ceds U APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHAMATh MOTHMBBI M apryMEHTBl JAPYTMX IIPU aHajJu3€ pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEAMETHBIE PE3YJIbTATbBI

[IpeameTHble pe3ynbTarhl OcBOeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 10 OCBOCHUIO, MHTEPIIPETAIIUN U
npeo0pa30BaHUI0 3HAHWM, BUBI JCSITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUI B Pa3IMYHBIX YUEOHBIX CUTYyallUsIX, a TAKKE€ B peabHbIX
JKU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
pe3ynbTaThl MPEACTABICHBI IO T0J1aM 00YUYEHUSI.

[IpenmeTHbIe pe3yNbTaThl OCBOCHUS ydeOHOrO Tpeameta «buomnorus» 6 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMHPOBAHHOCThH 3HAHUU O MECTE U POJIM OMOJIOTMH B CHCTEME HAyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHpa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IrPAaMOTHOCTH Y€JIOBEKA JJIsl PEIlICHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBaTh COJICpKAHUE OMOJIOTHYECKUX TEPMUHOB W TIOHSTHMA:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (0oOMEH BeIIeCTB U MpeBpallieHue
SHEPIruM), TOMEOCTa3 (CaMOpETyJIsIus), YPOBHEBASI OPraHU3alINs KUBBIX CHCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKLHSA), HACIEICTBEHHOCTh, ©3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOTooOpasus H



MPOUCXOKJCHUS KyJIbTypHbIX pactenunii H. M. BaBuioa), onpeaensTe rpaHULlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOIIECCOB W SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy MCCIEIyEMbIMH BEJIIMYMHAMHU, OOBSICHEHHE IMOJYUYEHHBIX
pE3yibTaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JIeTIaTh BBIBOJIbI HA OCHOBAHUH MOJYYECHHBIX PE3YIbTATOB;

YMEHHE BBIJENATh CYIIECTBEHHBIE NMPU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOIIECCOB: OOMEHa BEIIECTB M MPEBpAIICHUS dHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOT0 M SHEPreTHYecKoro oOMEHa, XEMOCHMHTE3a, MHTO3a, MeHo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHMS, HWHIUBHUIYAIBHOIO Ppa3BUTUS  OpraHu3Ma
(oHTOTEHER);

YMEHHUE MPUMEHATH MOJYYEHHbIE 3HAHUS I OOBSCHEHUS OMOJIOTHYECKUX
IIPOLIECCOB W SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKPY>KaIOIIUX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKPY KaroLIei
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOJUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS pPalMOHATIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 3aJa4yd Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacjlelI0BaHUE, COCTaBIISATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl Mpe/CKa3aHUsl HaclIeJOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TIpPaKTUYECKHUe padOThl, COOMIOATH
npaBuia npu pabote ¢ yueOHbIM U JabopaTOPHBIM 000PYI0BAaHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HH(GOPMALUIO
OMOJIOTMYECKOTO  COAEP)KAaHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHMS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOPMALIUU, HAYYHO-TIOMYJIIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJOTHUH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

yMEHHE CO3[1aBaTh COOCTBEHHbIE INHCbMEHHBIE M YCTHBIE COOOLICHMS,
0000111251 OMOJIOTHYECKYI0 MH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHOro mpeameta «buonorus» e 11
Kjacce NOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (HOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-



HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHMPOBO33PEHHMS, O BKJIAJIE POCCUHUCKUX U
3apyOeXKHBIX yUEHBIX-OMOJOTOB B pPa3BUTHE OHOJOTUH, (PYHKIMOHAIHHOU
TPaMOTHOCTH YeJIOBEKa JIJISl pelIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHUE PACKpbIBATh COJEpKAaHUE OUOJOTMYECKUX TEPMUHOB U TOHSITHMN:
BU/I, TIOMYJISALINS, TeHO(MOH, SBOJIOLMS, ABUXKYIIUE CUIBI ((PaKTOPHI) HBOJIOIUH,
MIPUCTIOCOOJICHHOCTh OPTaHW3MOB, BHU000pa30BaHUE, SKOJOTHYECKUE (PaKTOPHI,
OKOCHCTEMa, TMPOJYIEHTbI, KOHCYMEHTBI, pEIYyLEHThl, LIeNd IHUTaHus,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

yMEHUE Hu3jarath OWOJOTHYECKHE Teopuu (IBONIOIMOHHAS Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLMU), 3aKOHBI M 3aKOHOMEPHOCTU
(3apoapimieBoro cxoncrtea K. M. bapa, depenoBaHus IJIaBHBIX HaIlpaBiICHUN H
nyTteit sBomornuu A. H. CesepiioBa, yuenusi o ouochepe B. M. Bepnanackoro),
OTIPEAEIATh TPAHUIIBl UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJaJleTh METOIaMU HAYYHOIO MO3HAHMSI B OMOJIOTHUU: HAOIIOACHHUE U
OTMKCaHUE >KUBBIX CHUCTEM, MPOIIECCOB U SBIICHWH, OpraHU3allis M IMPOBEICHUE
OMOJIOTHYECKOTO  DKCIEPUMEHTA,  BBIIABIKEHHWE  TUIIOTE3bl,  BBISBICHHUE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOIyYEHHBIX
pE3yJbTaTOB, MCHOJB30BAaHHBIX HAYYHBIX NOHSTHUNA, TEOPUH U 3aKOHOB, YMEHHE
JIeJ1aTh BbIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTATh CYIICCTBEHHBIE TPU3HAKH CTPOCHUS OHOIOTUYECKUX
OOBEKTOB: BHUJOB, TOMYJALWNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyIIEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOCHHOCTHM MPOILECCOB: HACleIACTBEHHOMN
M3MEHYHMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pA30BaHMS, MPHCIOCOOJEHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOIMUECKUX (AKTOPOB Ha OpraHU3Mbl, MEpeHoca
BEIIECTB M TIOTOKAa DJHEPTMH B DJKOCHCTEMaX, AHTPOINOTCHHBIX H3MEHEHUH B
HPKOCHUCTEMAX CBOEW MECTHOCTU, KPYroBOpPOTa BEIIECTB W OUOTCOXMMHYECKHUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS Al OOBSACHEHUS OMOJOTHYECKHX
IIPOILIECCOB W SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOMU
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3I0POBBS
OKPY>KarOIINX JTFOICH, COOIIOIEHUSI HOPM TPaMOTHOTO MOBEJCHHSI B OKPYIKAIOIICH
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOM OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

yYMEHHE pelaTh dJIEMEHTapHbIe OMOJIOTUYECKUE 3a/1aul, COCTABIATH CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1[eNU MUTaHUS);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOIATH
npaBuia mpu paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYA0BAHHUEM;

yMEHHE KPUTHUYECKH OLEHUBAaTh U HHTEPIPETHPOBATH HHGOPMALUIO
OMOIOTHMYECKOTO COJAEP)KAHUS, BKIIOYAIONIYI0 T[ICEBJOHAYYHBIE 3HAHUS W3



pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(GOpPMAIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TJ0OadbHBIE  SKOJOTHYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U YCTHBIE COOOIIECHMUS,
000011ass OMOJIOTHYECKYI0 MH(QOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCIT0JI30BATh MOHATUIHBIN armapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM uudpoBbie
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcesbl
bub6nmoreka [IOK
L buonoris kax Hayka L 0 0 https://m.edso0o.ru/7f41c292
bubnunoreka LIOK
2 XK 1 .
UBBIC CHUCTEMBI U UX OpraHU3aIus 0 0.5 httos://m.edsoo.ru/7f41c292
. bubnnorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 9 1 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 FKHM3HEACATENBHOCTS KIETKH 6 0 0 https://m.edsoo.ru/7f41c292
5 PasMHOXeEHUE U MTHAVBUAYAIIBHOE PA3BUTHE 5 0 1 bubmmnoreka HOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTE M U3BMEHUYMBOCTh 8 1 15 bu6nmorexa LIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI bubnmorexa LIOK
7 3 0 0
OMOTEXHOJIOTHH https://m.eds00.ru/7f41c292
bu6mmoteka IIOK
8 P 1 0 0
FIEPBHOC BpEMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 4
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHHe pa3/ieioB U TeM uudpoBbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bub6nmoreka [IOK
1 1
JBOMIOUHOHKA GHONOTHS o 0 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 10 1 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 5 0 1
Opranu3MBl H OKpyHRaIOLas cpea https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 1
Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 0 https://m.edsoo.ru/7fA1cc74
bubmuoreka [{OK
P 1
> CICPRIOC BpEMA 0 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2.5
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