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HOACHUTEJBHASA 3AIIMCKA

ITpu pazpaboTke mnporpamMmbl MO OHOJIOTMH TEOPETHUYECKYKD OCHOBY UIA
OIpe/eNiCHUs] MOJAXOJ0B K (POPMHUPOBAHUIO COAEPKAHMUS YYEOHOIO IIpeaMeTa
«buonorus» cocraBuiaM: KoHUenTyaneHble nojoxeHus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IEJIel, COAEpKaHMSA, pe3yJbTaToB OOydeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, ITOJIOKEHUS 00 OOLIUX LEISIX U
IOPUHLMIAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmero oOpa3oBanusi B Poccuiickoit @Denepanuu, a TakkKe IOJIOXKEHUS O
cnenuduke OMoyoruu, €€ 3Ha4YeHUH B MIO3HAHUU JKUBOW MPUPOABI U 00ECTICUCHUN
CYILIECTBOBAHMS YeJIoBeuecKoro oobmiectBa. COrIaCHO HAa3BaHHBIM MOJOKEHUSM,
OIpe/ieNieHbl OCHOBHBIE (DYHKIIMK IPOrPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMMa 1o Ouosiorun Ha€r MpeAcTaBiIeHUE O LesIX, 00 oOuieit
cTpareruu OOy4yeHUs, BOCHUTAHMS U pPa3BUTUS OOYyYarOIIMXCS CpEeACTBAMHU
yueOHOro mnpeamera «buonorus», omnpenenser o0A3aTENbHOE MPEIMETHOE
colepKaHUE, €ro CTPYKTypy, paclpeielieHHe Mo pa3fenaM U Temaw,
PEKOMEHIyEMYIO IOCJIEI0BATEIbHOCTh U3yUEHUs y4eOHOro Marepuaia ¢ y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€d, JIOTUKH 00pa30BaTEIHLHOIO
npoluecca, BO3paCTHbIX 0COOEHHOCTEN 00yUYaroIuXCsl.

B mporpamme 1o OuonoruM TakKe YYUTHIBAIOTCS TpeOOBaHUS K
MUTAHUPYEMBIM JIMYHOCTHBIM, METalPEIMETHBIM M TPEAMETHBIM pe3ybTaTam
oOyueHuss B (QOpPMHpPOBAHMH OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIHHOM
NEATeIbHOCTH/YU4eOHBIX JEeWCTBUH OOYYarolIUXCs IO OCBOCHHMIO COJICpIKAHUS
OMOJI0rHYecKoro o0pa3zoBaHusl.

B nporpamme no 6uosiorun (10—11 kmaccel, 6a30BbIid YPOBEHb) peain30BaH
MPUHIUI TPEEMCTBEHHOCTH B M3Yy4YeHMHM OuWoJiornM, Oyiaroiapsi 4yemy B HeEH
MPOCMAaTPUBAETCSl  HAMpPaBJICHHOCTh HA pa3BUTHE 3HAHWM, CBA3AHHBIX C
(opMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS, LIEHHOCTHBIX
OpHUEHTALMI JTMYHOCTH, 3KOJOTUYECKOTO MBIIIJICHUS, IPEICTABICHHUA O 3I0POBOM
oOpasze XW3HU U OEpeKHBIM OTHOUIEHHWEM K OKpPY’KaloIled MNPUPOIHOU cpeje.
[ToaTOMy Hapsny ¢ U3yd4eHHEM OOIIEeOMOIOrMYeCKUX TEOpU, a TaKKe 3HAHUU O
CTPOCHHH KUBBIX CHCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TMPOIECCOB B Mporpamme Mo OMOJIOTUH YAEIEHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIyYEHHBIX 3HAHUM B MOBCETHEBHOM KU3HU JUIs PELLICHUS MPUKJIAAHbBIX 3aja4, B
TOM 4YHCle: TPO(QUIAKTUKMA HACIEACTBEHHBIX 3a00JIEBAaHUM 4YeNOBEKa, MEIUKO-
T€HETUYECKOT O KOHCYJIbTUPOBaHUS, 000CHOBaHHUS AKOJIOTMYECKU
LEJIECOO0PA3HOr0 TOBEACHHUS B OKPYXAlOLled MNPUPOJHOM cpene, aHaiu3a
BIUSHUS XO3UCTBEHHOM JESATENBHOCTH YEJIOBEKa HA COCTOSIHME MPHUPOJIHBIX H
MCKYCCTBEHHBIX IKOCHCTEM. Y CHJICHHE BHUMAHUA K IPUKIIATHOW HAMIPABICHHOCTH
yueOHoro npeamera «buonorus» nmpoauKTOBaHO HEOOXOAUMOCTBIO OOECIeUeHuUs



YCJIOBHM JIJISl PEUIECHUST OJTHON M3 aKTyaJIbHBIX 3a7a4 IIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3zoBaHus, KOTOpasi TMpeanojaraer @QopMupoBaHUE Yy  OOydaromMXcs
CIIOCOOHOCTH aJaNTHUPOBATbCI K HW3MEHEHUSM JIMHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'O MUpA.

buonorus Ha ypoBHE cpemHEro oOIIero oO0pa3oBaHUS 3aHMMAET BaXKHOE
mecto. OHa oOecrieunBaer (GopMUpOBaHUE y OOYHAIONIMXCS MPEICTABICHUNA O
HAyYHOW KapTHHE MHpa, paciiupsieT U o0oOIIaeT 3HaHUA O KUBOW mpHpone, e€
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOM OPraHU3allMM WU JBOJIOLMM, CO3MAET
yCIIOBUS  JJIsi:  TO3HAHMS  3aKOHOB  JKMBOW  MPUPOJBI,  (OPMUPOBAHUS
(GYHKIMOHATBHOM TI'PAaMOTHOCTH, HAaBBIKOB 3/I0POBOTO W Oe3omacHoro ooOpasza
KU3HU, SKOJIOTHYECKOTO MBIIIJICHUS, IIEHHOCTHOTO OTHOIIEHUSI K KUBOU MIPUPOJIC
U YEIIOBEKY.

Bbonbioe 3HaueHue OMOIOTHs UMEET TaKXKe ISl PEIICHUs] BOCITUTATEIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeaHero  odmiero  00pa3oBaHMs,  COIMATIM3ALUN
oOyuaroruxcsi. M3yyenue 6uosiornu oOecrieyuBaeT yCaoBuUs Il (popMUpOBaHUS
WHTEIJICKTYaJIbHBIX, KOMMYHHUKAIMOHHBIX W  HWH(OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBbTYphI, CIOCOOCTBYET MHTErpalliid OMOJIOTUYECKUX 3HAHUU C
MPEICTABICHUAMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH
u reorpaduu. HazpaHHbie TOJIOKEHHUS O MpPEJHA3HAUYCHUM y4E€OHOTO MpeaMeTa
«buonorus» CcoOCTaBUIM OCHOBY JUIsl OIpPEACNICHUS TMOIXOJA0B K OTOOpY U
CTPYKTYPUPOBAHHMIO €ro COJEp)KaHUs, TMPEICTABIEHHOTO B MpPOTrpaMMe 0
ounonoruu.

Otb6op coxepkanus ydeOHoOro mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3ULMI KyJIbTypOCOOOpPA3HOTO MOJX0Ja, B COOTBETCTBUU C
KOTOPHIM O0y4aromuecs: JOJDKHBI OCBOUTH 3HAHUS W YMEHHUS, 3HAUMUMBIE IS
dbopmupoBaHusi 00IIEH KyJIbTYphl, ONpEACIAIONIUE aJeKBAaTHOE TOBEJCHUE
YyeJjloBeKa B OKpY’Karolleld MPUPOAHOUN cpejlie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U MpaKTUYeCKou aesTeapHOCTH. Oco0oe MEeCTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJICPKAHUS, KOTOPBIC CIIy)KaT OCHOBOM /Jisi ()OPMHUPOBAHUS
MPEJICTABIICHU O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHUHE MHpa U
[IEHHOCTHBIX  OPUEHTAlMSAX  JIMYHOCTH, CIHOCOOCTBYIOIIUX  T'yMaHHU3alUU
OMOJIOTUYECKOTO 00pa30BaHMS.

CTpyKTypupOBaHUE COJACpKaHUA Y4eOHOro MaTepuayiia B MporpamMme Io
OMOJIOTUM OCYIIECTBJICHO C Y4Y€TOM TMPUOPUTETHOTO 3HAYCHHS 3HAHHU 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KHBOUW MPUPOJIBI, O €€ YPOBHEBOW OpraHU3AINH U
HBOJTIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOTo npeamera «buomorus
BBIJIEJIEHBI CIICIYIOIINE COAEpKATEIbHbIE JIMHUU: «bHOJOTHs Kak Hayka. MeToasl
HAy4yHOTo Mo3HaHusm», «KieTka kak Ouosiornueckas cucrema», «OpraHu3M Kak



ouonoruueckas cucremay, «Cucrtema ¥ MHOrooOpasue OpraHMYECKOTO MHUPay,
«IBOJIOLUSA KUBOU MPUPOABIY, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTIY.

[lenr u3ydyenus: yueOHoro mnpeamera «buonorus» Ha 60a30BOM ypOBHE —
OBJIaJICHUE  OOYyYaIOIUMHUCS  3HAaHUSMHU O  CTPYKTYpHO-(PYHKIIMOHATBHOU
OpraHM3allii JKUBBIX CHCTEM pa3HOrO0 paHra ¢ NOPUOOpETEeHHE YMEHHU
MCIIOJIb30BaTh 3TU 3HAHUA JJII TPAMOTHBIX JCHCTBHI B OTHOIIEHHH OOBEKTOB
’KUBOU MPUPOJIBI U PEIICHUSI PA3TNYHBIX )KH3HEHHBIX MTPOOIIEM.

JocTikenue nenu u3ydeHus yueOHoro npeamera «buonorus» Ha 6azoBom
ypOBHE 00€CreunBaeTCs peleHueM CIeAYIONINX 3a/1a4:

OCBOCHHME OOYYaIOIIUMHCS CUCTEMBbI 3HAHUW O OMOJIOTMYECKHX TEOpHsIX,
YUCHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
Uil OPMUPOBAHUSL TPEICTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/aX HAay4YHOIO MO3HAaHMs, CTPOEHUU, MHOT000Opa3uu U OCOOCHHOCTSX KUBBIX
CUCTEM PA3HOTO YPOBHSI OpTraHU3AIIMH, BBIJAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YaIOIIMXCSA IMO3HABATENIbHBIX, HHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaldu3a JAaHHBIX O MYyTSIX pa3BUTHS B
OMOJIOTHHM HAy4YHBIX B3TJISIOB, MACH W TOJAXOAOB K H3YYEHHUIO >KMBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHU3aIuY;

CTAaHOBJICHHE Yy oOOydJarommxcsi oOmeil KyJbTypbl, (YHKIIMOHAIBLHON
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOLIErO
MHpa JKHBOW MPUPOJLI HA OCHOBAHWW 3HAHWA W OMBITA, IOJYYCHHBIX TIPH
M3yYEeHUH OMOJIOTHH;

dbopmupoBaHre Yy OOy4YalOMIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHWA B MPAKTUUYECKOW JEATEIHHOCTH 4YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA,

BOCIIUTaHUE YOEKAEHHOCTH B BO3MOKHOCTH TMO3HAHUSI YEJIOBEKOM KUBOU
MPUPOJIBI, HEOOXOTUMOCTU OEPEIKHOTO OTHOIIECHHUS K HEM, COOIOICHUS STUYECKUX
HOPM IIPU MTPOBEICHUHN OMOJIOTUYECKUX UCCIIET0BAaHUMH;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW ISl TIOBBIMICHUS YPOBHS
AKOJIOTUYECKOM KYJIbTYPHI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCEAHEBHOM KU3HU IS
OLICHKH TOCJEICTBUI CBOEH AESATENHHOCTH 110 OTHOILLIEHUIO K OKPY’KaIOIIeH cpenie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHWE U COONIOACHUE Mep NPODOUIAKTUKU
3a00JIeBaHU.

B cucreme cpennero oOmiero obOpasoBaHusi «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBISIETCSI OOs3aTENbHBIM yU4E€OHBIM MPEIMETOM, BXOISAIIUM B
COCTaB NpeaMeTHOM o0aacTi « EcTecTBeHHO-HAyUHbIE IPEIMEThD.



Jlst m3ydennst 6uojoruy Ha 6a30BOM YPOBHE CPEHEro 001Iero o0pa3oBaHus
oTBoAMTCS 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henenmto), B 11 kimacce — 34
yaca (1 gac B Hezeno).



COILEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. BuoJsiorusi kak Hayka.

buonorus xak Hayka. CBsi3b OHOJIOTHH C OOIECTBEHHBIMU, TEXHUICCKUMH U
JAPYTUMH €CTECTBEHHBIMH HayKamH, (puiocodueit, STUKOM, 3CTETUKON U MPaBOM.
Pons Ouonorum B (HOpMUPOBAHHH COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOM PUPOABI (HaOII0EHUE, SKCTIEPUMEHT, OITMCAaHUE,
U3MEpeHue, KiIaccupukanus, MOJIeTUpPOBaHUe, CTaTHCTHYecKass 00paboTka
JTAHHBIX).

JlemoHCTpanuu:

[Toptpetsr: Y. {apsun, I'. Mennens, H. K. Konbnos, [Ix. Yorcon nu ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHble M NpaKTH4YeCKHe PadoThI:

[Ipaktuueckass pabora Ne 1. «Vcnonb3oBaHWE pa3IMYHBIX METOJOB MpU
M3YYEHUHU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. )KuBble cHCTEMBI M X OPraHU3aIMs.

JKusbie cucTembl (OMOCUCTEMBI) KaK MPeAMET U3ydeHus ouonoruu. OTinyune
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpas3ue. YPOBHU OpPraHU3aIUU OMOCUCTEM:
MOJICKYJISIDHBIM, KIJIETOYHBIM, TKAaHEBbIA, OPraHU3MEHHBIN, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE€0IIEHOTUYECKU ), OMOCEPHBII.

JlemoHCcTpanuu:

Tabnuibl 1 cxembl: «OCHOBHBIC MPU3HAKH KU3HWY», « Y POBHU OpraHU3AINH
KUBOU MPUPOABD.

Oo6opynoBanue: Mojienb moJiekyinsl JIHK.

Tema 3. XuMH4ecKHUH COCTAB M CTPOEHHE KJIETKHU.

XUMHAUYECKHM COCTaB KIIETKA. XHMHWUYECKUE DJIIEMEHTBI: MaKpOSJEMEHTHI,
MHKpPO3JIeMEeHThI. Boia 1 MuHEpaibHbIE BELIECTBA.

OyHKIMM BOABI WU MHHEPAIbHBIX BellecTB B kieTke. llomnepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHne OETKOB. AMHUHOKHCIIOTBI — MOHOMEPHI OEIKOB.
HezaMeHumble 1 3aMEHUMbIE aMUHOKHUCJIOTHI. AMUHOKHUCIIOTHBIM COCTaB. Y POBHH
CTPYKTYpBhl OC€IKOBOW MOJIeKylbl (TIEpBUYHAs, BTOpUYHAs, TpPETHYHAS U
YeTBEpPTUYHASL CTPYKTypa). XHUMHYECKHUE CBOilcTBa OenkoB. buonornueckue
byHKIIUU OEKOB.



depmenTtsl — Owonormyeckue Karanuzatopel. CtpoeHue depmeHTa:
aKTUBHBIA TEHTp, cyOcTpaTHas cnenudpuyHocTtb. KodepmeHnTsl. Burtamunsi.
OTnuuust PepMEHTOB OT HEOPTAaHUYECKUX KATaTU3aTOPOB.

VYraeBoasl: MoHoOcaxapuabl  (TJIIOKO3a, pudo3a ©  Je30KCHpu003a),
aucaxapuabel - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, TIJIMKOTEH,
Hesutoo03a). buonornueckne GyHKIUU YIII€BOIOB.

Jlumuner:  Tpuraunepuasl, Qochomunuasl, crepounsl. [ 'mapoduIbEHO-
ruapodoOHbIe  cBOWCTBA. buomormueckwe GyHkmum aunugoB. CpaBHEHHE
yIIEBOAOB, OCIKOB U JIMIHUIOB KaK UCTOUHUKOB YHEPTUH.

Hykneunosesie xkucinorel: JIHK u PHK. Hykineotuasi — MoHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenne u ¢pynkiuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIIUH.

[{uTonorus — Hayka o kietke. Kiierounast Teopust — npumep B3auMOACHCTBUS
ujer U (pakToB B HAYUHOM MO3HAHUU. METO/IbI U3YUYEHUS KIETKH.

Knerka kak menoctHas s>xkuBas cucrtema. OOmme mNpU3HAKK —KIIETOK:
3aMKHyTasi HapyxHass mMeMOpana, mosiekynbl JIHK kak reneruyeckuid ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KIETOK: JdyKapuoTHUecKass U mpokapuotuueckas. (OcoOeHHOCTH
CTpOEHHUs TpokapuoTuueckor kietku. Kierounas crenka Oakrepuit. CTpoeHue
IYKApUOTHYECKON KJIeTKU. (OCHOBHBIC OTJIMYUSA PACTUTEIBLHOM, XWBOTHOW |
rpUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUHAsl CTEHKA, TJIMKOKAJIUKC, UX
¢ynkuuu. [Inazmaruueckas meMmOpana, e€ cBoiicTBa u pyHkuuu. L{uronnazma u eé
opranounbl. OnHomemOpanHble opraHounbl kietku: OIIC, ammapar ['onbmxkwy,
nu3ocoMbl. [lomyaBTOHOMHBIE OpPTraHOW[IBI KIIETKWA: MUTOXOHIPHUH, IIJIACTUIIBI.
[Tpoucxoxaenre MUTOXOHIpUU W TacTul. Buabl mmactun. HememOpanHbie
OpTraHoOWJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KryTUKUA. OYHKIIUU OpraHOUI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsiii 1ieHTp KieTku. CTpoeHue siipa: siaepHas 000J04Ka,
KapHoIuiazMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JleMoHCTpauuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llIneiinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panxiun, K. M. bap.

Hwnarpammsbl:  «PacnpeneneHne XMMUYECKMX 3JEMEHTOB B HEXMBOU
npupopae», «PacnpeneneHue XUMHUYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIE».

Tabmuubl 1 cxembl: «lleproguyeckas TabiauIla XUMHUYECKUX SJIEMEHTOBY,
«CTpoeHue MOJIeKyJTbl BOJIbI», «brocunaTes Oenka», « CTpoeHue MOJIEKYIIbI OeTTKay,
«Ctpoenue pepmentan, «Hykneunossie kucnotel. JJHK», «Ctpoenne monekybl



AT®», «CTpoeHHE 3yKapuOTHYECKOW KIIETKN», «CTpOEHHE KUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKW», «CTpOeHHE NPOKAPUOTHYECKON KIIETKWY,
«CtpoeHue sapa KIETKW», « Y TIAEBOIbD, «JIumubm.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyJOBaHHME ISl TMPOBEIACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpENapaTrbl pPACTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M NpaKTH4YeCKHe PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKOM AaKTUBHOCTHU
(dbepMeHTOB (Ha IpUMEPE aMIIIa3bl UM KaTajasbl)».

JlabopaTopHas pabota Ne 2. «M3ydeHue CTpoeHUS KJIETOK PACTCHHUI,
KUBOTHBIX U OaKTEpHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax M HX
OIHCAHUE.

Tema 4. 7KuzHeneATeJIbHOCTH KJIETKH.

OOMeH BeliecTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTAaCTUYECKUIT OOMEH) U
JTUCCUMUJIISIIUS (SHEPTeTUYECKUii OOMEH) — JBE CTOPOHBI E€IUHOTrO Ipoliecca
Merabosn3ma. Pojib 3aKOHOB COXpaHEHHs BEIIECTB M SHEPIMM B MOHUMAHHH
MeTaboIM3Ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U retepoTpodHsiid. Pons dpepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®orocunte3. CmeroBas u TeMmHOBas (¢a3bl (oTocuHTe3a. Peakuuu
dboTocunTeza. DPpdekTuBHOCTh HOTOCUHTE3a. 3HAUCHUE (DOTOCUHTE3A NJIsl KU3HU
Ha 3emiie. BiusHue yciioBuil cpeapl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €r0
IPOJYKTUBHOCTU Y KyJIbTYPHBIX PACTEHUH.

XeMOCUHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
KU3HU Ha 3eMIie.

OHepreTuueckuii oOMeH B KieTke. PaciersieHne BeIiecTB, BBIICICHHE U
AKKyMYJMpPOBaHHE DJHEPrud B KJIETKE. OTambl 3HEPreTHYecKoro oOMeEHa.
I'mukonu3. bpoxkenue u ero Buibl. KuciopoaHoe OKHCIIEHHE, WM KIETOYHOE
JbIXaHUE. OkucnurenbHoe dbochopunupoBanue. O HEKTUBHOCTH
SHEPIreTUICCKOr0 OOMEHA.

Peaknmm wmatpuyHoro cumHTe3a. ['eHermueckas wuHbopmamus u JIHK.
Peanuzanust renernueckodt wHGoOpManuu B KieTKe. ['€HETHYECKUl KOA MU €ro
cBoiicTBa. Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnauus — OuocunTes
Oenka. Otambl TpaHchsanuu. KoaupoBanue aMUHOKHCIOT. Pons pubocom B
OounocuHTe3e OenKa.

Hexknerounsie ¢popmbl xu3Hu — BUpychl. Uctopus otkpeitust Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOEHHMSI W KU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepnodaru. bone3Hu pacTeHuid, >KMBOTHBIX M YEJIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmynoneduinurta genoeka (BUY) — Bo3Oyaurens CIIN/a.



OOpatHast ~ TpaHCKpWUMNIMs,  peBepraza W  uwHTerpasa.  [IpodmmakTrka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JICBAHUIM.

JleMoHCTpauuu:

[Toptpetsr: H. K. Konbnos, . Y. iBanosckui, K. A. Tumupsizes.

Tabmuubl 1 cxeMbl: «Tumnbl nuTaHus», «Metabonuzm», «MUTOXOHAPUSY,
«JHepreTuueckuit oOMen», «Ximoporiacty, «Potocuntes», «Ctpoenue JITHKY,
«Ctpoenue u GyHKIMOHUPOBaHUE TeHay, «CuHTE3 OenKkay, «[ eHeTHIeCKuid Koy,
«Bupyco», «bakrepuodarny, «CtpoeHue u xxku3HeHHbIA 1K Bupyca CIIN/]a,
Oakrepuodaray, «Pemmxkarus JTHK.

Oo6opynoBanue: moaenu-anmiukaun «Yasoenue JIHK u tpanckpummmsy,
«buocuntes 6enka», «CTpoeHue KIeTKn», Mojiesib cTpyKTyphl JIHK.

Tema 5. PazmHoKeHHe U MHAUBHUIYAJbHOE PA3BUTHE OPTraHNU3MOB.

KierouHblii UK, WM SKU3HEHHBIM 1Mk KieTku. MHTepdaza u MUTO3.
[Ipoteccsl, mpoTekaromue B uHTepdaze. Perumkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIA HabOp — KapUOTHIIL.
Jnmmon HbIN M TAIUIOMJHBIA  XPOMOCOMHBIE Ha0OPBI. XpoMaTusl.
[uTonornuyeckue OCHOBbI PA3MHOXKEHUS W HMHAUBUAYAIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenue knetku — muto3. Craauu murtosa. IIpoueccel, npoucxonasiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOJIOrMYECKUN CMBICIT MUTO3A.

[Iporpammupyemasi TuOeIb KJIETKH — aromnTo3.

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecriosioe U nosioBoe. Bunpl 6ecnonoro
Pa3sMHOXKEHUSA: JICJICHUE HAJABOE, II0OYKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3zoBaHue, BEreTaTUBHOE pa3MHOkKeHHE. VICKycCTBEHHOE KIIOHHMPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE JIJI CEJICKIINU.

[TonoBoe pasMHOKEHUE, €r0 OTIIMYUS OT OECTIOJIOTO.

Meito3. Cranuu meiio3a. [Iporecchl, nmpoucxonsiine Ha CTagusxX MeEHo3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. buosiormyeckuid CMBICT H
3HAYCHHE MEK03a.

['amerorenes — mporecc oOpa3oBaHUS TIOJOBBIX KIETOK y JKUBOTHBIX.
[TonoBeIie kene3bl: CEMEHHUKHM U sIMYHUKH. OOpa3oBaHUE U Pa3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SIMIEKIIeTKa) — CIepMaToreHe3 W OBOTreHE3.
OCOOEHHOCTH CTPOCHUSI SIMIIEKIETOK W CrepMaro3ousoB. OIMiioI0TBOPEHUE.
[Taprenorenes.

NunuBunyanbHoe pa3BuTHe (OHTOTEHE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtanbl SMOPUOHATILHOTO Pa3BUTHS Y TO3BOHOYHBIX YKUBOTHBIX:
npobsieHue, racTpyisiius, opraHorese3. IloctaomOpuoHanbHOE pasBuTHE. THUIIBI
NOCTAMOPUOHAIIBHOTO PAa3BUTHS: MpsMOE, HempsiMoe (JMYMHO4YHOE). BnusHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3LIBATH BPOXKIEHHBIC
YpO/JICTBA.

Poct u pazButue pacteHuil. OHTOreHE3 IBETKOBOTO PACTEHHUSI: CTPOCHHUE
CEMEHU, CTAINU PA3BUTHSL.

JleMoHcTpanUm:

Tabmupt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pactenmity, «Jlenenue KieTku Oaktepuit», «CTpoeHHE TOJOBBIX KICTOKY,
«Ctpoenue xpomocoMbly», «Kitetounslii mukin», «Pemmukanus [JHK», «Murtos»,
«Meiio3», «IIpsiMoe u HenmpsiMoe pa3BUTHEY, «I'aMeTOreHe3 y MJIEKONMUTAIOIINUX U
yenoBeka», « OCHOBHBIE CTaIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cniepmato30uasl
MJICKOITUTAIOIIETOY, «SUIEKIeTKa MIIEKOMUTAIOMETO», «KapruoKnHe3 B KIIETKax
KOpeIlIKa JIyKa», MarHuTHas MOJelb-anIuiukanus «JlejeHue KIeTKu», MOJAEb
JIHK, monens meTada3zHoit XpOMOCOMBI.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHUYMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENApATaX).

JlaGoparopuas pabota Ne 4. «M3ydeHue CTpPOEHHS TOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnaparaxy».

Tema 6. HacsieicTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuKkd. Mictopus pa3Butus reHeTUKUA. Ponb nuTonoruu
U OMOpPHOJIOTUM B CTAHOBJIICHUM TE€HETHKU. BKiIam poccHCKUX M 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TEHETUKH. MeETOIbl TEHETUKH (THOPHI0JIOTHICCKHM,
LIUTOTE€HETUYECKUM, MOJEKYJISIpHO-TeHEeTU4YeCKui). (OCHOBHBIE TI'€HETUYECKUE
NoHsATUA. ['eHeTHYeCKass CUMBOJIMKA, UCTIOJIb3yeMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HAacJeI0BaHUsl NMPU3HAKOB, YCTaHOBIICHHbIE I'. Menaenem.
MoHnoruOpuiHOe CKpelmuBaHue. 3aKOH eauHO-00pa3usi THOPHUIIOB IIEPBOIO
nokoJieHus. IIpaBuwio JOMUHHpPOBaHMS. 3aKOH pAcHICIUICHUSI MPHU3HAKOB.
I'unoresa ynuctoTel ramet. [10JIHOE M HEMOTHOE IOMUHUPOBAHUE.

JqurubpuaHoe  CKpenIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HAaCJIeIOBAaHMS
npu3HakoB.  [lUTOoreHeTHMYEeCKWE€  OCHOBBI  JUTHOPUAHOTO  CKpELIMBaHUS.
AHanu3upymolee ckpenpanue. Mcnonp30BaHue aHaIM3UPYIOIIETO CKPEIIMBAHUS
TUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuemienHoe  HacnenoBaHue TmpuszHakoB. Pabora T. Moprana 1o
CLECIUICHHOMY HAcJIeJOBaHHUIO I'eHOB. HapylieHue cuernieHrsi TEHOB B PE3YJIbTaTe
KPOCCHUHIOBEpa.

XpOMOCOMHas TEOpHUs HACIEACTBEHHOCTH. | €HETUUECKHE KapThI.



['eHernka mosa. XpoOMOCOMHOE ONpPEAETEHHUE MOoJIa. AYyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TeTeporameTHble opraHu3Mbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIIEACTBCHHASI.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUYMBOCTH.  XapaKTEPHCTHKA
MOAU(PUKAITMOHHOW U3MEHYMBOCTU. BapHallMOHHBIN psAJl U BapHaIlMOHHAS KPUBas.
Hopma peakuuu npusHaka. KonudecTBEHHBIE M KAYE€CTBEHHBIE NPU3HAKA U MX
HOopMa peakuuu. CBoicTBa MOIU(PUKAITMOHHON U3MEHYUBOCTH.

HacnencrBeHHasi, wiM TE€HOTUIMYECKAs, HW3MEHUYMBOCTh. KomOMHaTHBHAas
U3MEHUYMBOCTh. Meio3 U TMOJOBOM MpOIECC — OCHOBA KOMOWHATUBHOM
M3MEHYMBOCTH. MyTallmoOHHasi U3MEHYUBOCTh. Knaccudukanus MyTanuii: reHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U NpUUYMHBI MyTaluii. MyTtareHHble (pakTopsbl.
3aKOH rOMOJIOTMYECKHX PSAAOB B HaclieACTBeHHOM n3mMenunBoctu H. Y. BaBuiosa.

BuesnepHas HacIeACTBEHHOCTh U U3MEHYUBOCTb.

['enernka uyenoBeka. Kapuotnn yemoBeka. OCHOBHBIE METOJbI T€HETHUKHU
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IMTONCHETUUCCKUIM, OMOXUMHUYCCKHIA,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpeMeHHOE OIIPELICIICHNE TEHOTHIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, I'CHOTUIIMPOBAHUE, B TOM YHUCJIE C IIOMOILBIO
[1[1P-ananu3a. HacneactBeHHble 3a00Jj€BaHUS YENOBEKa: TI'€HHbIE OO0JE3HH,
0OJIe3HH C HACIEACTBEHHOW MpPenpacnoyioKEeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckne M TeHepaTuBHble MyTauuu. CTBOJIOBBIE KIETKU. [IprHIMIEBI
3I0pOBOr0 00pa3a *HU3HU, AMATHOCTUKH, MPOPHUIAKTUKH U JICUCHUS] TEHETUYECKUX
Oomne3Heil. MeanKo-reHeTUYeCKoe KOHCYJIbTUPOBaHUE. 3HAYCHHE METUIIMHCKON
IF€HETUKHU B MPEAOTBPALIEHUH U JICUEHUU T€HETUYECKUX 3a00JI€BaHU YEIOBEKA.

JlemoHCcTpanuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Tabmuubr  u  cxembl:  «MOHOrMOpUAHOE  CKpeIIMBaHUE U €ro
LUTOTEHETUYECKAs] OCHOBa», «3aKOH pacCIUEIUIEHUsS W €ro LUTOTeHETHYECKas
OCHOBa», «3aKOH  YHCTOTBl  ramer», «JlurubpugHoe  CKpeliMBaHUEY,
«luronoruuecknue  OCHOBbI  JUTHMOPUAHOTO  CKpemMBaHus»,  «Meio3y,
«B3auMoJelCcCTBUE  AJUIENBHBIX T'E€HOB», «l €HETMYECKHE KapThl PACTCHUH,
KUBOTHBIX W YEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACIEIOBaHMS,
CLEINICHHOIO0 ¢ Tmoiom», «KapHOTHIIBI 4YeloBeKa W KUBOTHBIX», «Buasl
U3MEHYUBOCTHY», «MoaudukauroHHas W3MEHYUBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTuka rpymni KpoBu», « MyTalluoHHasi ”3MEHYHUBOCTH.

OOopynoBanue: Moaenu-ammiuKau «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Henonxnoe nmomuuupoBanue», «Jlurubpuanoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKOII W MHKpompemnapaTr «J[po3oduna» (Hopma, myTtanuu
(GopMBI KPBUILEB M OKPACKH Tela), repoapuit «I opox moceBHOM.

JlaGopaTopHble M NpaKTHYeCKHe PadOThI:

JlabopaTtopHas pabota Ne 5. «M3yueHnue pe3yabTaToB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOTIPETapaTax».

JlabopaTtopHas pabota Ne 6. «3yueHne MoanuKanMOHHON N3MEHUYNBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO PsIIa U BAPUALMOHHON KPHUBOW».

JlabopaTtopHas padota Ne 7. «AHanu3 myTanuil y Jpo30(uiibl Ha TOTOBBIX
MUKPOIIpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHHE U aHAIW3 POJIOCIOBHBIX
YEJIOBEKa».

Tema 7. Cenexuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka W MPOLECC. 3apOKICHHUE CEIEKUUH W JIOMECTUKALIMS.
Yyenne H. UW. BaBunoBa 0 1eHTpax TMPOUCXOXKACHUS W MHOT000pas3us
KYJIbTYpHBIX pacTeHUH. LIEHTpbl MPOUCXOXKAEHUS AOMAIIHUX XKUBOTHBIX. CoOpT,
opoja, TaMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCoBBIM U MHAUBUIYabHBIN OTOOPHI B
CEJIEKIIMM PAcCTEHWH M KUBOTHBIX. OIEHKa 3KcTepbepa. bIM3KOpOACTBEHHOE
CKpeluBaHue — HWHOpuauHr. Yucras nuHusa. CKpellUBaHUE YHUCTHIX JIMHUMH.
['eteposuc, wnn rubpunHas cuia. HepoicTBEHHOE CKpelMBaHUE — ayTOPUJIMHT.
Otnanénnas rtubpuauzanus u e€ ycrnexu. VCKycCTBEHHBIM MyTareHes u
MOJyYEHUE TIOJUIUIOWJIOB. JIOCTMIKEHUSI CENeKUUH PACTEHUW, >KUBOTHBIX U
MHKPOOPTaHHU3MOB.

buoTrexHonorus kak oTpaciib NpOU3BOJACTBA. ['€HHast WMH)KEHEpHUsA. ITarlbl
co3nanusi pexomoOmHanTHo JIHK wu TpaHcrennsix opranusmoB. Krerounas
uHxeHepus. Kietounsle KyJlbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KinonupoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SUCTBEHHBIX OPraHU3MOB.

Okosiornueckre M dthyeckue  npobnembl. MO —  reHeTHuecku
MOAU(PULIUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. 1. Basuiios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoB.

Tabmuubl 1 cxembl: Kapta «LleHTpbl MPOMCXOXKAECHUS U MHOTrooOpasus
KYyJIbTYPHBIX pacTeHuin», «I[lopoapl 1oMamHuX )KMBOTHBIX», «CopTa KyJIbTYPHBIX
pactenmity, «Otnanénnas rudbpuauzanus», «PadoTe akagemuka M. @. MBanosay,
«Ilomunnonnusa», «OO0beKTbl OuoTexHonorun», «KieTouHsle KyJabTypbl U
KJIOHUPOBaHHE», « KOHCTpynpOBaHUE U NIEPEHOC T€HOB, XPOMOCOM).

O6opyaoBaHue: MyJISKU TUIOAO0B U KOPHETIIO0B TUKHUX (DOPM U KYJIbTYpPHBIX
COpPTOB pacTeHuid, repoapuit «CelbCKOX03sIIICTBEHHBIE PACTEHUS.



JlabopaTtopHble U NpakTHYeCKue padoThI:

Okckypeusi «OCHOBHBIE METOJbl M JOCTHKEHHS CEJEKIMH PAcTEeHUH H
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHIIMIO, IUIEMEHHYIO depmy,
COPTOUCIIBITATEIbHBIA  yYaCTOK, B TEIUIMYHOE XO3SHCTBO, JIabopaTOPHUIO
arpOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. IBorounonHast 6MoJI0THS.

[Ipennochiku BO3HUKHOBEHHUS SBOJIOIMOHHON TeOopUU. IDBOIIOLMOHHAS
Teopust U €€ MecTo B OWOJNOruu. BiusHue 3BOJIIOIMOHHON TEOPUU HA PAa3BUTHE
OMOJIOTHU U APYTHUX HAYK.

CBuzerenscTBa HBOMIONUU. [laleOHTOIOTHYECKHE:  ITOCIEN0BATEIBHOCTD
MOSIBJIEHUS BHJIOB B TMAJCOHTOJIOIMYECKOW JIETONMUCH, NEpeXOoAHble (POPMBI.
buoreorpadguueckue: cxoacTBo U paznuune ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOACTBA M pa3Iuyusi SMOPUOHOB pa3HBIX BHUJIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
PYJIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IyTEHd y BCeX
OpraHU3MOB.

OpomonmonHas teopuss Y. JlapBuna. IIpeanochblikM BO3HUKHOBEHUS
napBUHU3MA. JI[BWOKYIIME CUJIBI HBONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE NPU OIPAHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAsT W3MEHYUBOCT,
O0opb0a 3a CyIeCTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust sBomonuu (CTI) n €€ OCHOBHBIE MOJOKEHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrokymue cuiibl ((pakTopbl) 3BOJIONMKA BUAOB B Ipupojae. MyTallmoOHHBINA
npolecc U KOMOMHATHBHAs HM3MEHYMBOCTh. [lomyNsliMOHHBIE BOJHBI U Jpeild
reHoB. M30s1us 1 MUTpanus.

EctecTBeHHbIll 0TOOp — HampaBistommi ¢aktop 3Bosouuu. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6eHHOCTh OpPraHU3MOB Kak pe3yibTaT 3Bodouud. [Ipumepsr
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(d03bl U UIMO-aJanTalluHU.

Bun wu BumooOpazoBanue. Kputepun Buzma. OcHOBHbIE  (OpPMBI
BUJ1I000pa3oBaHus: Teorpaduueckoe, 3K0JIOrHIECKOoe.

MakposBomonusi.  DopMbl  3BOJIOLUMHU:  (UIETHYECKAs, JTUBEPreHTHas,
KOHBEPTeHTHas, nmapauienbHas. HeoOpaTuMocTs 3BOTIONUY.

[IpoucxoxeHne OT HEeCIEeUHAIM3UPOBaHHBIX MpenakoB. lIporpeccupyromas
crienuann3anvs. ATanTUBHAS paAALIUS.

JdeMoHcTpanuu:



[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, YU. Hapsun, B. O. Koanesckuii, K.
M. bap, O. I'ekkenb, @. Mromnep, A. H. Ceepiios.

Tabmuiel u cxembl: «Pa3BuTHE OpraHUYECKOro MHUpa Ha 3eMiie», «3apoIbIIm
MTO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «@Popmbl  OOpsOBI 32
cyiectBoBanue», «EctecTBeHHbIlt 0TOOPY, «MHOroo06pasue copToB pacTeHHUII»,
«MHoroo6pazue  mopos  KUBOTHBIX»,  «[lomymsiuum»,  «MyTauuoHHas
U3MEHUUBOCTBY», «ApoMopdosbly, «Manoamantamuny», «OO0mas aereHepauus,
«/IBmkymue cuibl 3Boirounmn», «Kapra-cxema wmapmipyra myremectBus Y.
Hapeunay, «boprba 3a cymiectBoBaHue», «IIpucrmoco6IeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BU1000pa3oBaHue», « IKOJIOTHIECKOE BU00OPA30BAHUEY.

O6opynoBaHue: KOJUICKIIMS HACEKOMBIX C Pa3JIMUYHBIMU THUIAMU OKPAaCKH,
Ha0Op IJIOAOB U ceMsH, KoJulekuusi «IIpumepbl 3alllUTHBIX MPUCTIOCOOICHUN Y
KUBOTHBIX», MOJieNIb «OCHOBHBIEC HAMpPABIICHUS IBOIIOIUNY», 00BbEMHAST MOJEIb
«CTpoeHue TOJIOBHOTO MO3Ta TO3BOHOYHBIX.

buoreorpaduyeckas kapra wmupa, koiuiekuus «DopMbl COXpaHHOCTH
WCKOIAEMBIX JKUBOTHBIX M pacTeHul», Monaenb ammmkamusa «llepekpéct
XpOMOCOM», BJIaxHble nmpenapatbl «Pa3Butne HacekoMmoro», «Pa3Butne
JSATYIIKW», MUKponpenapat «Jpo3zoduna» (Hopma, Mytanuu GOpMbl KPBUIBEB U
OKpacKu Teja).

JlaGopaTopHblie 1 NpaKkTH4YeCcKue padoThbl:

Jlabopatopuass padota Ne 1. «CpaBHeHue BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPHIO».

JlaGoparopHas pabora Ne 2. «OnucaHue MpuUCOCOOICHHOCTH OpraHu3Ma M
€€ OTHOCHUTEIBHOIO XapAKTEPA.

Tema 2. Bo3HnkHOBeHMe M pa3BUTHE KM3HU Ha 3emue.

JloHayuHbIE TpPENCTABICHUS O 3apOXKACHUM >KU3HU. HayudHble rumnoresbl
BO3HUKHOBEHHUs KU3HU Ha 3emiie: aOuoreHe3 U TMaHCHepMHs. XHUMHUYECKas
ABOJIIONMS. AOMOTEHHBIM CHUHTE3 OPraHUYECKUX BEIIECTB W3 HEOPraHWYECKHUX.
DKCIEpUMEHTAIbHOE MOATBEPKIACHNE XUMUYECKON IBOMOUN. HavanbHbIe 3Tanbl
ouonornueckoi sBomronuu. ['mmoreza PHK-mupa. ®@opmupoBanne memMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE NPOTOKJIETKHU. [IepBble KIETKM M WX SBOJIIOLHUS.
®opMHUpPOBaHNE OCHOBHBIX T'PYIII KUBBIX OPTaHU3MOB.

PasButue xu3Hu Ha 3emuie 1o 3pam U nepuojaM. Karapxein. Apxeickas u
nporepo3oiickas dpbl. [laneo3olickas spa u €€ NepuoAbl: KEMOPUMCKUIA,
OPIOBUKCKUH, CHIIYPUHUCKUN, IEBOHCKU, KAMEHHOYTOJIbHBIN, TIEPMCKHM.

Me3o301cKas 3pa ¥ €€ Nepruoabl: TPUACOBBIN, OPCKUIM, MEJIOBOM.

KaliHo3oiickags »3pa W €€ MepuoAbl: MaJCOT€HOBbIM, HEOIE€HOBBIM,
AHTPONOT€HOBBIM.



XapakTepucTuKa KiIuMaTa U IeoJIOTMYeCKUX mnpoueccoB. OCHOBHBIE ITalbl
ABOJIIOIMU PACTUTEIBHOTO M KMBOTHOrO Mupa. ApoMopdo3bl y pacTeHUW u
XKUBOTHBIX. [0siBIIEHNE, pacUBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucrteMa OpPraHMYECKOTO MHpa KaK OTpakeHHE »3Boouud. (OCHOBHBIE
CUCTEMATHUYECKHUE IPYIIbI OPraHU3MOB.

OBoJIOLHA YesoBeKa. AHTPOIOJIOTHs Kak Hayka. PazButue npeacraBieHuii o
MIPOUCXOXKJICHUH YeJoBeKa. MeToapl M3ydeHHsl aHTpororeHe3a. CXoicTBa u
pa3JINyus 4eJI0OBEKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxkymue  cunbl  (dakTopel) — aHTPOIIOTEHE3a. Hacnencreennas
U3MEHUMBOCTb UM  €CTECTBEHHBIM 0TOOp. OOIIeCTBEeHHBIM 00pa3 KU3HH,
M3rOTOBJICHHE OPYIUH TpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTAaJIUM W BETBH 3BOJIIOLMH YEJIOBEKAa: aBCTPAJIONUTEKH, YenoBek
yMenblid, YemoBek nOpsMoxomsminii, YenoBek HeaHAepTalnbCKuM, YenoBek
pasyMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpEeMsl CYIIECTBOBaHHS, 00JacTh
pacnpocTpaHeHHsi, 00bEM TOJIOBHOTIO MO3Ta, 00pa3 KU3HU, OPYIUSL.

YenmoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUaANIbHAs),  MOHTOJOUIHAsS
(azuarcko-amepukaHnckasi).  UepThl  MPUCIIOCOOJEHHOCTH  MpEJICTaBUTENEH
YEJIOBEUECKUX Pac K YCJIOBHUSAM CYIIECTBOBAHMS. EJIMHCTBO 4YEIOBEYECKUX pac.
Kputuka pacusma.

JlemoHCcTpanuu:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuipl U cxemsbl: «Bo3uukHoBenne CojHEYHOM cHCTeMbI», «Pa3BuTiHe
opraHudyeckoro  mupa», «PacturenpbHas  kietka», <«KuBOTHas  KJIETKay,
«IIpokapuoTnueckass kierka», «COBpEMEHHasi CHCTEMA OPraHUYECKOIO0 MHUPay,
«CpaBHEHHE aHATOMHYECKMX YEpPT CTPOCHHUS 4YEJIOBEKa M YEJIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJCOHTOJIOTHYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOIO 4YEJOBEKa», «llpeBHenmue moanm», «lpeBHue moam», «llepsbie
COBPEMEHHBIEC JIIOIN», «HeIoBeueCKue pacol».

O6opynoBanue:  Mymsiku  «lIpoucxoxkneHue — yenoBeka»  (OHOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPONa, HEaHJepTayiblla, KPOMAHBOHIIA), CJENKU WIA
U300pKEHHUS KAaMEHHBIX OpYJIud MEepBOOBITHOTO YesoBEKa (KaMHU-YOIIEpPHI,
pyoOuna, ckpebna), TEOXpOHOJOTHYECKas Tabmuia, Koyuiekus «DopMbl
COXPAHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble M NpaKTH4YeCKHe PadoThI:

[Ipaktuueckast padota Ne 1. «M3yueHue ncKomaemMbIx OCTATKOB PacTeHUU U
KUBOTHBIX B KOJIJICKIIUSIX).



OKCKypcHsl «IBOJIOLHS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeTUECKUN My3ei).

Tema 3. OpranusmMsl U OKpPY Kalouias cpeaa.

DKoJorus KaK HayKa. 3ajauu U pa3aeibl SKOJIOTUA. MeToAbl SKOJIOTUYECKUX
UCCIIENOBAaHUN. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAsl, Ha3€MHO-BO3JAYyIIHAsA, MOYBEHHAs,
BHYTPUOpPTraHU3MEHHas!.

Oxonoruueckne (akropel. Kiaccudukanus -sKoIOrHYecKUx (PaKTOpoOB:
abuoTtuyeckre, OWOTHMYECKHME U aHTPOINOreHHbIe. JleHcTBHE HSKOJOTMYECKHUX
(hakTOpOB Ha OPTAHU3MBI.

AOGuoTtndeckue (HakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOAN3M.
[IpucnocoOneHusi OpraHM3MOB K  JICUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornueckne puTMmsl.

buotnueckne (bakTopHl. Bunpl OMOTUYECKUX  B3aUMOJCHCTBUI:
KOHKYPEHITUS, XUITHUYECTBO, CUMOMO03 U ero ¢opmsl. [lapasutusm, kooreparus,
MyTyajJu3M, KOMMEHCAIM3M (KBapTHUPAHCTBO, HAXJCOHMYECTBO). AMEHCAIH3M,
HeWTpanu3Mm. 3HayeHWe OMOTUYECKUX B3aUMOJEHCTBUN JJIsi CYIIECTBOBAHUS
OpraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU monyssaiuu. (OCHOBHBIE MOKa3aTENH
NOMYJISIUUN: YHCIEHHOCTh, IIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT,
murpanus. J[nHaMuka YuCI€HHOCTU MOMYJISIUU U €€ PEryJIsALUs.

JlemoHCTpauuu:

[Toptpetsl: A. I'ym6oasaT, K. @. Pynbe, O. 'ekkens.

Tabnuuel u cxembl: kapta «IIpupomnsie 30HbI 3emuan», «Cpeabl oOUTaHUS
opranu3sMoBy», «®doronepuoguzm», «llonynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJSUU UHDY30puu-TyPenbkny, «[lumesrie menm.

JlaGopaTopHble M NpaKTH4YeCKHe PadoThI:

JlaGoparopnas pa6ota Ne 3. «Mopdosioruueckrne 0COOEHHOCTH pacTEHUM U3
Pa3HBIX MECT OOUTAHH.

JlabopaTtopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktrueckast pabora Ne 2. «IToacuér MIOTHOCTH MOMYJISIITUI pa3HBIX BUIOB
pPACTEHUIN.

Tema 4. CooGuiecTBa U IKOJIOrHYeCKHE CHCTEMBI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOlEHO3a: BUIOBaS,
NPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momMmuHanTel. CBS3U B
ouoreHose.

Okonoruueckne cuctembl (dkocucteMbl). [loHsTHe 00 »sKocucTeMe U
ouoreoneHo3e. DYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOAYLEHTHI,



KOHCYMEHTHI, pelylleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue (muieBble) YpPOBHU OKOCUCTEMBI. [lulieBble 1LeMM U CETH.
OcHOBHBIE TIOKAa3aTeld SKOCHUCTEMbI: OuoMacca, MPOAYKIHUA. DKOJIOTHYECKUE
OUpaMubl: TPOAYKIMH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHUCTEM:
YCTOMYUBOCTb, CaMoperyJisius, pazputue. CyKkieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMa XBOWHOIO
WJIM IIUPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonoruueckoe u X03s1iICTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopa3zHooOpaszue kak @akrop ycroilunmBocTH 3kKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiibl, cOCTaB U CTPYKTypa
ouocdepnl. Kupoe BemectBO U ero ¢yHkuuu. OcodbeHHocTH Ouochepsl Kak
rJ100aNbHONM JKOCUCTEMBI. J[MHaMHueckoe paBHOBecME U oOpaTHasi CBS3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOreOXMMHUYECKUE IIUKIIBI JIEMEHTOB (yriepo/a,
azota). 30HAIBbHOCTH Orocheprl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONIOreHHbIE U3MEHEHUST B Ouocdepe.
['o6aibHbBIE KOJIOTUYECKHE TPOOIIEMBI.

CocyniecTBoBaHuE PUPOJIBI u YeJI0BEYECTBA. CoxpaHneHue
O0ropazHo00pa3us Kak OCHOBA YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBLHOTO
yOpaBlieHUs] TPUPOJHBIMU pecypcaMd M HUX HCHoJb3oBaHue. JlocTuxeHus
OMOJIOTHUY 1 OXpaHa MPUPOJIbI.

JlemoHCcTpanuu:

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

Tabnuuel u cxemsl: «lluieBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpupoausie coobmiectBay, «llenu nutanus», «IKoJorHUECKas MUPAMUIIAY,
«buocdepa u yenopek», «IKocucTEMa MUPOKOJIUCTBEHHOTO Jecay, « IKOCUCTEMA
XBOMHOTO  Jieca», «buoneno3d Bomoéman, «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JICWCTBUS Ha MNpUpPOAY», «BaxHeumume HCTOUYHUKH
3arpsi3HEHUS] BO3yXa U TPYHTOBBIX BO», «llouBa — BakHEHIIash cOCTaBISOIIAS
ouocdepo», «DakTopel gerpaganuu nousy», «llapaukoBbiit 3@dekT», «DakTopsl
paaMoOaKTUBHOIO 3arpsisHeHus Ouocdeprl», «OOmas crpykrypa Ouochepsi»,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBI 23KpaH OuoOcheps»,
«Kpyrosopot yriepoaa B 6uocdepe», «KpyroBopoT a3ora B IpupoIe».

O6opynoBaHue: MoAeb-anIIMKaKUs « TUTIHUYHBIE OUOIIEHO3bI», TepOapuit
«PacTtutenbHble coobiecTBay, koyekuun «buoreHosy, «Bpenurenu BaxkxHEUIIUX
CEJIbCKOXO3SIUCTBEHHBIX  KYJIBTYp», TIepOapuu M KOJJIEKIIMM pAcCTEHUH W
KUBOTHBIX, MPUHAIJICKAIME K Pa3HbIM SKOJOTMYECKUM TrpynrnaM OJHOTO BHU/A,



Kpacnas xuura Poccuiickoii ®enepanuu, U300paK€HUSI OXPAHIEMBIX BHIOB
pacTeHui U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [IIPOI'PAMMBI 11O
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHNMA

Cornmacno ®I'OC COO, ycraHaBnuBalOTCS TpeOOBaHUS K pe3yibTaTaMm
OCBOCHMs  OOyyaroUMMHUCA HpOrpaMM cpeaHero oOumiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JTHYHOCTHBIX PE3yJbTATOB OCBOECHUS MpeaMera «buonorusp
BBIJICJICHBI CIIEAYIONINE COCTABIIIONINE: OCO3HAHUE OOYYaIOIIMMHUCS POCCHUHCKOM
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIILHOCTH
U CaMOOINpEEeICHUI0, HaJMuMe MOTHUBAllMU K OOy4YeHUI0  OHOJOTHH,
L[€JICHANPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUM JMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M HMCTOPUUYECKUX TPAAUIUN Pa3BUTHS OHOJIOTHYECKOIO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYArOIIUXCS PYKOBOJICTBOBATHCS B CBOCH
JNEATEIbHOCTH I[IEHHOCTHO-CMBICTIOBBIMM YCTAHOBKAMH, MPUCYLIUMHU CHCTEME
OMOJIOTHYECKOr0  00pa30BaHMs, HAJIMYME HSKOJOTHYECKOrO0 IMPABOCO3HAHUS,
CITOCOOHOCTH CTaBUTH LIEJIU U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHUS Ipeamera «buonorus TOCTUTAIOTCS B
€IUHCTBE Y4YeOHOM HW BOCHHUTATEIBLHON JEATEILHOCTH B COOTBETCTBHHU C
TPAIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIIECCaM CaMOIIO3HAHHWS, CaMOBOCIIUTAHHUS H
CaMOpa3BUTHs, PA3BUTHUS BHYTPEHHEW TMO3WUIMA JIMYHOCTH, IATPUOTHU3MA,
YBOKEHHUS K 3aKOHY W MPABOIOPSAJKY, YEIOBEKY TPyAa U CTapUIeMy MOKOJICHUIO,
B3aMMHOT'0 YBA)XKCHUS, OEpPEXHOTrO OTHOUIEHUS] K KYJIbTYPHOMY HACIEIUIO H
TPaAULHSIM MHOTOHALMOHAIBLHOTO Hapoja Poccuiickon denepauuu, MpUpole U
OKpYXaruieu cpene.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHUS ydeOHOro mpeamera «buomorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarOIIUXCsl PYyKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH MO3WUIIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUW, TO3WUTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIINX
TPAAUIIMOHHBIM IIEHHOCTSM POCCHMCKOTO OOIIECTBa, PACIIMPEHHUE >KU3HEHHOTO
OIbITA W OMbITA ACATEIBHOCTH B MPOIECCE peaanu3alud OCHOBHBIX HAIPaBJICHUMN
BOCIIUTATEJIBHOM JIESTEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa;ka1aHCcKOro BOCIIMTAHUS

c(hOpMHUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMKM 00YUaAIOIIETOCS KaK aKTUBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;



OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHa U MPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JIEATEIHHOCTH TPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUNA YYCOHBIX W MO3HABATEIBHBIX 3a71a4, BBHITOJTHCHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOMU KU3HU U OOBSICHSATH €&;

YMEHHUE YUYUTHIBATh B CBOUX JEHUCTBUSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aUMO/JICUCTBUS JIIOJIEH C pa3HbIMU YOEKICHUSIMU, KYJIbTYPHBIMHU IIEHHOCTSMH U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCJIEAOBATENbCKUX 3a7a4, YBaXXUTEIbHOTO
OTHOIIICHUS K MHEHHUIO OIIMOHEHTOB MpH OOCYXJACHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJOHTEPCKOM JESITEIBHOCTH;

2) NaTPHMOTHYECKOT0 BOCTIMTAHHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WJIEHTUYHOCTH,
MaTpuoOTU3Ma, YBaKEHUS K CBOEMY HapOjy, YyBCTBa OTBETCTBEHHOCTH TNEpe]
Ponuuoi, ropmoctu 3a cBOM Kpald, CBOXO PoauHy, CBOM SA3BIK M KYJBTYpY,
MPOIIJIOE ¥ HACTOSIIEE MHOIOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUIO U MAMSTHUKAM IIPUPO/IbI,
JTOCTUXKEeHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OILICHUBATh BKJIAJ, POCCUUCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OMOJOTHM, TOHUMAHUSI 3HAUYCHHUS OWOJIOTUM B TIO3HAHUHM 3aKOHOB
PUPOJIBI, B dKU3HU YEJIOBEKA M COBPEMEHHOTO 00I1IeCTBa;

ujeiiHas yOeKI€HHOCTh, TOTOBHOCTh K CHyXeHHI0 U 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

OCO3HaHME AYXOBHBIX IEHHOCTEN POCCUMCKOTO HAPOa;

c(hOpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSA, ATHUYECKOTO TOBEICHUS,

CIIOCOOHOCTh OIICHUBATh CUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSCH HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJa B TIOCTPOCHHE YCTOMYMBOTO OYIYyIIETro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJAUTENSIM, CO3/JAaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O0 TPHUHATHUS LIEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBUM C
TpaauusiMu Hapo10B Poccuu;

4) 3¢TeTHYECKOT0 BOCIIMTAHHA:

ACTETUYECKOE OTHOILEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO M
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUMH;



MOHMMAHHUE 3MOLIMOHAIIBHOTO BO3JICUCTBUS KUBOWU MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢u3nyeckoro BOCHUTAHHS, (POPMHUPOBAHHUS KYJIbTYPHI 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJyYms:

MOHMMAHUE W peaau3amusi 3I0pOBOro H Oe3omacHoro obpasza KU3HU
(3mopoBOE  TIMTaHWE, COONIOJICHWE THTHCHUYECKMX TPaBWI HW  HOPM,
COQIaHCUPOBAHHBIN pPEXUM 3aHIATHUH U  OTAbIXa, peryisipHas ¢usndeckas
aKTUBHOCTb), OEpPENKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIIEHUS K
coOCTBEHHOMY (hM3UYECKOMY U TICHXUYECKOMY 3JI0POBBIO;

MOHMMAaHUE I1IEHHOCTH TPaBUJl HHIUBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0€30I1acHOr0 MOBEJCHUS B CUTYAIIUsAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUE MOCIEACTBUN U HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS1);

6) TPyA0BOT0 BOCTIMTAHWS:

TOTOBHOCTh K TPYyAYy, OCO3HaHUE IIEHHOCTH MAacTEpCTBa, TPYyAOJt00ue;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTMYECKOM W COIMATIbHOMU
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOSATEIILHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

WHTEpEC K Pa3InyHbIM cdepam npodhecCHuOHATBHONU JeSTEIbHOCTH, YMEHUE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oyaymed mnpodeccu W Pearu30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIOCOOHOCTH K OOpa3oBaHHUIO W CaMOOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEU KU3HU,

7) IKOJIOrHYECKOr0 BOCIIUTAHUSI:

HKOJIOTHYECKH I1E€JIECO00pa3HOEe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIleCTBOBAHMUS;

MOBBIIIIEHWE YPOBHS JKOJOTUYECKON KYyJIbTYphI: MPUOOPETEHUE OIbITA
IJIJAHUPOBAHMSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX MOCJIEACTBUNA ISt
OKpYXKarouen Cpepl;

OCO3HAHUE TJI00AJILHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTed ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MpUOOpETaeMble MPU H3YyYEHUU OUOJIOTUU
3HAHUST W YMEHHUS TMPU PEIICHUH Tpo0JieM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOJONIOIL30BaHUEM  (COOMIOZIEHUE TpaBWUJI  TOBEACHUS B MPUPOJE,
HaIpaBJICHHBIX Ha COXPaHEHHWE paBHOBECHS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOChEpHI);



AKTUBHOE  HEMNPUITHUE JCUCTBHM, NPUHOCAIIMX BpPEd  OKPYXKaroUeu
OPUPOAHON cpejie, YMEHHE MPOTHO3MPOBATH HEOJIArONMPUSTHBIE KOJIOTMYECKHUE
NOCJEACTBUSA MPEAIPUHUMAEMBIX IEUCTBUM U MPENOTBpALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OTmbITa NEATEIIbHOCTH JKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIbHOM, KOMMYHUKATUBHOMW U COLIMAJIBHOM
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON JACATEILHOCTH DKOJIOTUUECKOM
HaIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHMS:

c(hOpPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JIMAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKON KYyJIbTYpPhl KaK CpEICTBa
B3aMMO/ICUCTBUS MEXKTY JIFOJbMU U TIO3HAHUS MUPA;

NOHUMaHUE crnenu@uKku OUOJIOTUM KaK HayKd, OCO3HaHUs €€ poJu B
(GbopMHpPOBAaHMK PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
MPEJCTaBICHUS 00 OKPYXaoIIeM MHUpPE KaK O €IWHCTBE MPUPOJbI, YelOBEKa U
o0111ecTBa, B TMO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEM U pElIeHUuU mpodaemM
COXpaHEHUS TPUPOIHOTO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUM JUIsI COBPEMEHHOM IMBWIJIM3AIUU:
oOecrieyeHuss HOBOTO YPOBHSI Pa3BUTHUSI MEIMIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaThb PECYpCHbIE  MpPOOJEMBbl  pa3BUTHUSA
YeJI0BEUECTBA, MOMCKA MyTEe BBIXO/A U3 II00AJBHBIX HKOJIOTHYECKUX MPOOJieM U
obOecrieueHuss  mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PaAlMOHAIBHOMY
UCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYEHHUU OHMOJOTMYECKUX 3HAHUM B IEJAX
MOBBIMICHUST OOMIEH KYJIbTYpPhl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, Kak
COCTaBHOW 4acTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydaromuxcs, (GpopmMupyemon
IpU U3yYeHUH OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJOB IMO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH WCIONb30BaTh TMOJydyaeMble 3HAHUS MJIs aHaiu3a u
OOBSICHEHUS SIBJICHUN OKPY)KAIOIIEr0 MUpa M MPOUCXOMSIINX B HEM W3MEHEHUM,
yMEHUE JellaTh OOOCHOBAaHHBIC 3aKIIOYCHUS HA OCHOBE HAyYHBIX (PAKTOB H
HMMEIOLIUXCS JAHHBIX C LEJIbIO MOTYyYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
penieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JAESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh UHANBUYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEephIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHUIO, K AKTHBHOMY IIOJYYEHHUIO HOBBIX 3HaHM 1O OHOJIOTUH B
COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHHS ydyeOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i (GOPMHUPOBAHUS MHUPOBO33PEHUSI O0YyUaIOIIUXCS
MEXKIUCIUIUTMHAPHBIE (MEXKIPEAMETHBIE) OOIICHAYYHbIE MOHSTHUSA, OTPaKarollne
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHEHU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPTHs, SIBJICHHUE, MPOLECC,
CUCTEMa, Hay4dHbIN (haKT, MPUHIIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCClieloBaHUe,  HAONIOJIEHHe, HM3MEpPEHHE, OKCIEPUMEHT H  JPYIrHx),
YHUBEpCaJIbHbIE y4eOHBbIE JCHCTBHUS (IMO3HABATENIbHbIC, KOMMYHUKATHUBHEIE,

PEryJISITUBHBIE), o0ecreynBaronme (dbopmHpoBaHue (yHKIHOHATIBHOM
IPaMOTHOCTH UM  COLIMAJbHOW KOMIIETEHIUMH OOYyYaroluXcs, CIIOCOOHOCTH
00yJarommxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCLUUTIIIMHAPHBIE,

MHPOBO33pEHUYECKHE 3HAHUS W  YHUBEpCaJdbHbIC Y4YCOHBIC JCHCTBUS B
ITI03HABATEJIBHOW U COLMAIIBHON MTPAKTHUKE.

MeTtanpenMeTHbBIE PE3yJIbTaThl OCBOCHHS TPOTPAMMBI CPEAHETO OOIIETro
00pa3oBaHUsI IOJDKHBI OTPaXkKaTh:

OBaaneHue YHHMBepPCAIbHBIMH yueOHBIMU MO3HABATEJILHBIMH
AEeUCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHE AeliCTBHUS:

CaMOCTOATENLHO  (OpMyIMpOBaTH W aKTyaJIM3UPOBATH  MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUN TMPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananusa, cMHTE3a, CPAaBHEHMSI, KilaccuUKauu, 0000IeHHs ), pACKPBIBATH CMBICIT
OMOJIOTUYECKUX TIOHATHH (BBIACIATh UX XapaKTEPHBIC NMPHU3HAKH, YCTAHABIHBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTIpENeNATh 1EMU JeATeTLHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TIOCTABICHHBIMU LIETISIMU;

UCITOJIb30BATh OMOJIOTUYECKUE TOHATHUS JUTsl O0OBsICHEHUS (DAKTOB W SIBJICHUIN
YKABOU IIPUPOJBI,

CTPOUTH JIOTMYECKHE pPaCCyXIeHUs (MHIYKTUBHBIC, JCTyKTUBHBIC, IIO
aQHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B PacCMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

MPUMEHSTH CXEMHO-MOJICITbHBIE cpencTtBa A MIPEICTABIICHUS
CYILIECTBEHHBIX CBSI3€M U OTHOIICHUM B M3y4aeMbIX OMOJOTMYECKHX OOBEKTaX, a



TaKKe  MPOTUBOPEYMM  pa3HOrO  poJa,  BBIABICHHBIX B Pa3lUYHBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3palaThIBaTh IUIAH PEUICHHs] MPOOJIEMBbI ¢ YUETOM aHajIn3a MUMEIOIIUXCS
MaTepUaIbHBIX U HEMaTEPHUAIbHBIX PECYpPCOB;

BHOCHUTbH KOPPEKTHUBBI B ACSATEIBHOCTD, OLICHUBATH COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSATEIbHOCTH;

KOOPJMHUPOBATh W  BBINOJHATH pabOTy B  YCJIOBHSIX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIJICHUE MTPH PEIICHUH KU3HEHHBIX POOIIeM.

2) 6a30BbIe HCCIIEN0BATEILCKIE AEHCTBHSA:

BJIa/IETh HaBBIKAMU Y4€OHO-MCCIIET0BATEIbCKON M MPOEKTHOM JIEATEIHHOCTH,
HaBbIKAMM  pas3pelieHuss 1npoOieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY ITOMCKY METO/IOB PELIEHUS IPAaKTUUECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh pPa3jMyYHble BUABI JESATENBHOCTH IO MOJYYEHHUIO HOBOI'O
3HAHUA, €r0 HWHTEPIpETANH, MPEoOPa30OBaHUIO M TPUMEHEHUIO B YYEOHBIX
CUTYaIUsAX, B TOM YUCJIE TP CO3JaHNH YIEOHBIX U COIIUATBHBIX TPOCKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIAJ€Th HAYYHOH TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHITUSIMU U METOJIaMU;

CTaBUTh W (HOpPMyIUpOBaTh COOCTBEHHBIE 3a/ladyd B 00pa3oBaTEIbHOMN
AESTENbHOCTH Y )KU3HEHHBIX CUTYaIIHSX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBS3M M aKTyaIM3UpOBaTh 3ajady,
BBIIBUTATh TUNOTE3Yy €€ pelIeHHs, HaXOAWTh apTyMEHTHl I J0Ka3aTebCTBa
CBOMX YTBEpXKICHUH, 3a7aBaTh MapaMETPbl U KPUTEPUN PELLICHUS;

aHAJIM3UpOBaTh MOJYYCHHbIE B XOJE pEUICHHs 3a7aud pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYyallMsIM, OLIEHHUBAaTh TNPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISTh 1I€JICHANPABICHHBIA MOMCK MEpPEeHOca CPEelICTB U CIOCOOOB
AeicTBUS B IPO(ECCHOHATIBHYIO CPELLY;

YMETh NEPEHOCUTHh 3HAaHUS B MO3HABATEIbHYIO M MPAKTHYECKYI0 00JacTu
KHU3HEICATCIIEHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTei;

BBIIBUTAaTh HOBBIE MJIEU, MpEAJiaraTb OpUTHHAJIbHBIC MOAXOAbI U PEIICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) padora ¢ undopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(MOpMAIK (TEKCTEe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIAPHON JUTEparype, OHOJOTUYECKHX CIIOBapSAX U
CIpaBOYHHMKAX, KOMIBIOTEPHBIX Oa3ax AaHHBIX, B VHTepHeTe), aHaTM3UPOBaAThH



MH(GOPMALIMIO PA3IUYHBIX BUIOB U (POPM MpeICTaBICHUS, KPUTHUECKH OLIEHUBATDH
e€ JI0CTOBEPHOCTh U HEIIPOTUBOPEUYUBOCTH;

dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3IUYHBbIE METOJbI IIPU MOUCKE U
otOope Omosiormueckoil WHMOpPMAITUU, HEOOXOIUMOM 711 BBITIOJHEHUS y4eOHBIX
3ajay;

npuoOpeTaTh OMBIT MCHOJb30BaHUS WHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAJbHYIO  (OpMYy  MPEICTaBICHUA
Oouosiorndeckor nHGopMaIuu (CxeMbl, Tpauku, TUarpaMMbl, TaOJIUIbI, PUCYHKH
¥ Ipyroe);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KayecTBE CpEACTBAa Ipu padore ¢
Ononornyeckod MHPOpMALMEl: MPUMEHATh XUMHUYECKUE, (PUIHYECKHE U
MaTeMaTUYeCKHe 3HAKM M CHMBOJIbI, QopMyibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJBb30BaTh M NPeoOpa3oBbIBaThb  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BJaJIeTh  HAaBBIKAMHM  PACIO3HABaHMA W 3aIIUTHl  HWH(pOpMAIHH,
MH()OpMATMOHHOW 0€301TaCHOCTH JIMYHOCTH.

OgByaieHue yHUBEPCAJTbHBIMUA KOMMYHUKATHBHBIMH JIe/iCTBUSIMH:

1) oGmenue:

OCYIIIECTBISITh KOMMYHHUKAIIMH BO BCEX cepax KU3HH, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JUCKYCCHUU MO CYIIECTBY OOCYyXAaeMoil TeMbl (yMEHUE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBAaTh CYXACHHS OTHOCHTEIHHO BBITIOJHEHHUS NpeiaracMon
3a/lau, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3MUIMN JIPYTUX YYaCTHUKOB
JAaJiora Uiv JUCKYCCHUM);

pacno3HaBaThb HeEBepOaJbHbIE CpPEACTBA OOIICHMS, TMOHMMATh 3HA4YECHHE
COLIMATIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(DIUKTHBIX CHTYallWH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUS, TOHUMATh
HaAMEPEHHUs JAPYTUX JIOEH, IPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU popMe HopMyTupoBaTh CBOM BO3PAKCHHUSI,

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHasl 1eATeTbHOCTh:

MOHMMAaTh W HCIIOJNH30BaTh MPEUMYIIECTBA KOMAaHIHOW W MHIWBUIYaIbHOU
paboOTHI MPU PEIICHUH OMOJIOTHYECKOM TTPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IpPUMEHEHUS TPYIIOBBIX (POPM B3aUMOJICHCTBUS MPU PEILICHUN yueOHOH 3aauH;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaKJOT0 WIEHA KOJIEKTUBA;



OPUHUMATh L€  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAWUHUPOBATh JEUCTBUS MO €€ [IOCTWIKECHHIO: COCTaBJIATH IUIAH JECHCTBUH,
pacupenensiaTb pojaud ¢ YY4ETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAu€CTBO CBOErO BKJAJa M KaXJOr0 y4aCTHHMKAa KOMAHIbI B
001Ut pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLICHUBAaTh MJAEH C TMO3ULIHH HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEJCHHUE B Pa3IUYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAJbHBIMHU PeryJISTUBHbIMHU 1C/iCTBUSIMH:

1) camoopranu3anus:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpoOJIEeM M HX
pEILIEHNUs B )KU3HEHHBIX U YUEOHBIX CUTYyaIUIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI I1EJEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JIEWCTBHSX M IMOCTYINKAaX MO OTHOLIEHHUIO K JKMBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOATEJIBHO OCYILECTBIIATh ITO3HABATENBHYIO JESTEIBHOCTD, BBISBISATH
npo0JIeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON
NEeSATEIbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  PEIICHHUs NpodsiieMbl € YYETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacumMpsTh paMKH y4eOHOIro MpeJMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
32 pEIICHHUE;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO ILIUPOKOW HPYIULUU B
Pa3HBIX O00JIACTSIX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOW 0Opa30BaTENbHBIN H
KYJBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/J€Th  HAaBBIKAMU  [IO3HABAaTEJIbHOM  peQUIeKCMM  KaK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJIBTATOB U
OCHOBaHMM, UCHOJIb30BaTh MPUEMBI pedieKkcuH AJid OLICHKHM CHUTyallud, BbIOOpa
BEPHOI'O PEILICHHUS;

YMETh OLEHUBATH PHUCKM W CBOEBPEMEHHO MPUHUMATH PELIEHUS M0 HX
CHW)KECHHUIO;



IIPUHUMATh MOTHMBBI M apryMEHTBl JAPYIMX NPH AHAIA3E Pe3yIbTaTOB
NESTEIIBHOCTH;

3) npuHsiTHE Ce0sT U APYTUX:

IPUHUMATh ce0s, TOHMMAasi CBOM HEJTOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHThl JPYTHX IIPU AHAIU3E pe3yJbTaToOB
NESTEIIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIHX HA OLUIMOKU;

pa3BHUBaTh CIOCOOHOCTh MIOHUMATh MUP € TO3ULIMU APYTOTO YEIOBEKA.

HPEIMETHBIE PE3YJIbTATBI

[TpenMeTrHble pe3ynbTaThl OocBoeHUs mporpaMMmbl COO mno Ouojoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crieluduueckue s yaeOHoro npeamera «buonorus»
Hay4yHbI€ 3HAaHUS, YMEHHUS U CHOCOOBI IEUCTBUN MO OCBOECHHIO, HHTEPIIPETALIMU U
peoOpa30BaHUIO 3HAHUM, BUIBI JACSITEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUS U
MIPUMEHEHUIO 3HAHWW B Pa3UYHbIX Y4E€OHBIX CUTYyalHUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
pe3yJIbTaThl MIPEICTaBICHBI IO roJaM 00yUYeHUS.

[IpeameTHbIE pe3yNbTaThl OCBOCHHS ydueOHoro mnpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OUOJOTUU B CUCTEME HAYYHOTO
3HaHUS ECTECTBEHHbIX HAayK, B (POPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPAa U HAYYHOTO MHPOBO33PEHMS, O BKJIAJE POCCUICKUX WU
3apyOeKHbIX YYEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (PYHKIHUOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEUICHUS )KU3HEHHBIX 33/1a4;

YMEHHME DPACKpbIBATh COJAEpKaHHE OUOJIOIMYECKUX TEPMHHOB M TOHSTHIMA:
KHU3Hb, KJETKa, OpraHu3M, MeTa0oau3M (0OMEH BEIIECTB U IpEeBpallcHUE
SHEPIruM), TOMEOCTa3 (CaMOpEerysilivs), YPOBHEBAsE OpraHU3alus KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHHE (PENPOILYKLIHS ), HACIEACTBEHHOCTh, U3BMEHYUBOCTH, POCT U
pa3BUTHUE;

yMEHUE u3JIaraTh OWOJIOTHYECKUE TeopuH (KJIETOYHasi, XPOMOCOMHas,
MyTallMOHHAsl, IeHTpajbHas JOrMa MOJEKyJsapHoiW Ouonorun), 3akonsl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 1ieHTpax MHOTooOpas3us u
POUCXOXKJIEHUS KylbTypHbIX pactenuit H. M. BaBunoBa), onpenensiTe rpaHullbl
UX PUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUSI B OMOJIOTMH: HAOMIOEHUE U
ONMCAHUE KUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OpraHu3alus U IMpPOBEACHHUE
OMOJIOTMYECKOTO  OKCIIEPUMEHTa,  BBIIBIDKEHHWE  THIOTE3bl,  BBIABICHUE
3aBUCHUMOCTH MEXJy HCCIEIyeMbIMU BEJIMYMHAMH, OOBSICHEHHE IOJTYYEHHBIX



PE3ybTaTOB, WCIOJB30BAHHBIX HAYYHBIX MOHSATUH, TEOPHH W 3aKOHOB, YMCHHE
JIeNaTh BHIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJCIATh CYIIECTBEHHBIC TPU3HAKA BUPYCOB, KJIETOK IMPOKAPUOT U
DYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEIECTB M MPEBPALCHUSI SHEPTUHU B KIETKE, (POTOCHUHTE3A,
IUTACTUYECKOTO W DJHEpPreThueckoro oOMEHa, XEeMOCHMHTE3a, MHUTO03a, Meno03a,
OIUIOZAOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAILHOTO Ppa3BUTUS  OpraHU3Ma
(oHTOTCHE3);

yMEHUE MPUMEHATH TOJyYCHHBIE 3HAHUS ISl OOBSICHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUH, JJISl MPUHSATHUS MPAKTUUYECKUX PEIICHUA B MOBCEIHEBHOMN
KHU3HU C LeNplo obecriedeHus 0e30IacHOCTH CBOETO 3/J0POBbSI U 3JI0POBbS
OKPY>KaIOIINX JIFOACH, COOII0IEHUSI HOPM IPaMOTHOTO TIOBEJIEHHUSI B OKpY KaroIen
MPUPOIHON cpeie, TOHMMaHUE HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHIKCHHIA
COBPEMEHHOMU ounonoruu 17} OMOTEXHOJIOTHIA I PallMOHAJIBHOTO
IPUPOJIOTIOTH30BAHUS;

YMEHUE pellaTh »JIIEMEHTAPHbIE TEHETUYECKUE 3aJlayd Ha MOHO- H
IUTUOPUTHOE CKpEIIMBaHWE, CIEIJICHHOE HAaCJIeIOBAaHUE, COCTaBISTH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHUS IS MPEACcKa3aHUs HACIEIOBaHUS MPU3HAKOB Y
OpraHHU3MOB;

YMEHUE BBIMOJHATH JIa0OpaTOpPHBICE M MpaKTUYeCKHe paboThl, COOI0IATh
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W HMHTEPIPETUPOBATh HWHOOPMAITUIO
OMOJIOTHYECKOTO COACpXKaHMsI, BKIIOYAIONIYI0 TICEBJAOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpEACTBA MACCOBON MHGOPMAIMK, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKUE AaCTEKThl COBPEMEHHBIX HCCIEOBAaHUN B OHOJIOTHH,
MeUITMHEe, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIIEHUS,
0000111251 OMOJIOTHYECKYI0 MH(OpPMAIMIO M3 HECKOJbKUX HCTOYHHKOB, TPAMOTHO
MCIIOJIH30BATh MOHATUHHBIN ammapat OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS ydueOHOro mpeamera «buomorus» ¢ 11
Klacce TOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUIA O MECTE M POJIM OMOJIOTHH B CUCTEME HAyYHOTO
3HaHUS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKIJIAJE POCCHUCKUX W
3apyOCKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OHOJOTUH, (PYHKIIMOHATHHOU
I'PaMOTHOCTH YeJIOBEKa JUIsl pelIeHUs KU3HCHHBIX 3a71a4;

YMEHUE PACKPbIBATH COJEpkKAHUE OUOJOTMYECKUX TEPMUHOB M MMOHSTHM:
BHJI, TIOMYJISALINSI, TEHOMOH/I, IBOJIFOIHS, ABUKYIINUE CHIIBI ((haKTOPBI) IBOJIOINH,
MPUCTIOCOOICHHOCTh OPTraHU3MOB, BU000pa30BaHUE, IKOJIOTHYECKUEe (aKTOpPHI,



HKOCUCTEMA, MPOAYLUEHTbl, KOHCYMEHTBI, pPEAYLEHTbl, LENU IUTaHU,
AKOJIOTUYECKas MupaMua, OuoreoleHos, ouocdepa;

yMEHUE H3Jaratb OHOJOTMYECKHE Teopuu (dBOIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponpimieBoro cxoacra K. M. boapa, depenoBanusi INIaBHBIX HalpaBJICHUN U
nyteir sBomonmu A. H. CeBeproBa, yuenust o 6uocepe B. W. Bepnanckoro),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K dKUBBIM CUCTEMAM,;

YMEHHE BJaJIeTh METOAaMHU HAYYHOT'O TIO3HAHUS B OMOJIOTUHU: HAOIIOJACHHUE U
ONKCAHUE KUBBIX CHCTEM, IPOLIECCOB M SIBJIEHUM, OpraHU3alys U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIIBWI)KEHHWE  THUIIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXIY HCCIEIyEeMbIMU BEJIWYUHAMH, OOBSCHEHUE MOIYYEHHbIX
pe3ybTaTOB, UCIOJB30BAHHBIX HAYUYHBIX MOHSATUH, TEOPHM M 3aKOHOB, YMEHHE
JIeaTh BBIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHUE BBIACIATh CYIIECTBEHHbIE MPU3HAKA CTPOCHHUS OHOJIOTMYECKUX
OOBEKTOB: BMJOB, NOMYJALMHA, TMPOIYLIEHTOB, KOHCYMEHTOB, PEIYLEHTOB,
OMOTeOLEHO30B U JKOCHCTEM, OCOOEHHOCTH THIPOLECCOB: HACIEJICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOr0 OTOOpa, BUA000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTMYECKUX (PAKTOPOB HA OPraHu3Mbl, IEpeHoca
BELIECTB M IIOTOKA SHEPIMM B 3KOCHCTEMAX, AHTPOIIOTCHHBIX WM3MEHEHUN B
HKOCUCTEMAX CBOEM MECTHOCTH, KPyroBOpOTa BEIIECTB U OHMOTreOXMMHUYECKUX
ITUKIIOB B Onocdepe;

YMEHUE MPUMEHATHh MOJyYECHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJIOTMYECKHX
MIPOLIECCOB W SIBJIICHUM, IJISI NMPUHATHS MPAKTUYECKUX PELICHUH B MOBCEAHEBHOU
KU3HU C 1eNplo obOecriedyeHus 0e30MacHOCTHM CBOETO 3J0POBbsI U 3JI0POBbS
OKpY>KaIOIIUX JIOAEH, COOII0IEHUSI HOPM IPaMOTHOTO TIOBEJIEHUS B OKpPYKaroIlen
MPUPOJHON cpefie, MOHMMAaHWE HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOM OMOJIOTHH JIJIs1 PALIMOHATILHOTO PUPOA0IIONb30BAHUS;

YMEHHUE pelaTh dJIEMEHTApHble OMOJIOTUYECKHE 3a/1aud, COCTaBISTh CXEMbI
MepeHOCca BEIIECTB U SHEPTUM B SKOCUCTEMAX (LIEMU MUTAHUS);

YMEHUE BBIMOJHATh JIaA0OpAaTOpPHBICE M TMpaKTUYeCKhe paboThl, cOOII0IaTh
npaBuiia Mpu padboTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYECKHM OLEHUBATh U HMHTEPIPETUPOBATH HH(OOPMAIUIO
OMOJIOTMYECKOT0 COAEpkKaHMsI, BKIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEJCTBA MACCOBOM MHGMOPMAIINH, HAYYHO-TIOMYJISIPHBIC
Marepuaibl),  paccMaTpWBaTh  TJI00aTbHBIE  JKOJOTUYECKUE  MPOOIEMBI
COBPEMEHHOCTH, (DOPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MTO3UIIMIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBbIE M YCTHBIE COOOLIEHUS,
000011ast OMOJIOTUYECKYI0 MH(POPMAIINIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATUHHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIie
Ne i/ P Konrpoasubie | Ilpakrnuyeckue (tucpp )
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoTsbI padoThbI
pecypchbl
bu6mmoreka [IOK
! bronorns kax Hayka 2 05 https://m.edsoo.ru/7f41c292
bu6mmorteka [IOK
2 X 1 1
MBRIC CHETEME H X Oprattusaiini https://m.edsoo.ru/7f41c292
bu6mmorteka [IOK
X i 1
3 MMUYECKUI COCTaB M CTPOCHUE KIICTKU 8 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 KHIHCCATENBHOCTE KICTKH 6 1 https://m.edsoo.ru/7f41c292
Pa3zMHoOkeHne 1 UHIUBUIYATHbHOE PA3BUTHE bu6nmnoreka [IOK
) 5 1
OpPraHHU3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTEH M H3MEHYHUBOCTD 3 15 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3MoB. OCHOBBI 3 1 bubnuoteka [IOK
OMOTEXHOJOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
P 1
8 C3CPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4
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11 KIIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HanmMeHoBaHMe pa3/ae/ioB U TeM nugpoBbIe
Ne n/n P Kontpoansnbie | IlpakTudeckue (mupp )
NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! IBOMOUHOHHAS BHOTIOrHA o . ! https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME 1 pa3BUTHE )KU3HU HA 9 1 05 bubnuoreka LIOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
3 OpraHH3Mb 1 OKpY)KaiouLas cpesa > ! https://m.edsoo.ru/7f41cc74
bu6mmorteka [IOK
4 1
Coo011ecTBa 1 9KOJIOTHYCCKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoteka [IOK
P 2
> C3EPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2.5
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