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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJOTHH TEOPETHYECKYIO OCHOBY IS
OTIpeIeTICHHs TOAXO0I0B K (POPMUPOBAHUIO COJAEPKAaHUS Y4eOHOTO MpeaMera
«buonoruss» cocraBwiM: KoHUentyaiabHble mnojoxeHus PIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH IEJIeH, COAEpKAaHUSA, pe3ylbTaToB OOy4YEeHHUS W
TpeOOBaHUI K YPOBHIO MTOJATOTOBKH BBIITYCKHHUKOB, TIOJIOKEHHSI 00 OOIIUX MEJAX U
NPUHIUIAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
oOmero oOpasoBanusi B Poccuiickoit @Pepepanuu, a TakkKe TOJOXKEHUS O
cneruuke OMOJIOTHH, €€ 3HAYCHUH B IMO3HAHUU KHBOW MPUPOABI U 00CCIICUCHUH
CYIIECTBOBAaHUS UeIOBeYeCKOro obmiecTBa. COriacHO Ha3BaHHBIM ITOJOKCHHSIM,
OTIpeJIeIICHBl OCHOBHBIE (DYHKIIMH ITPOTPAaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

PaGouass mporpamMmma OpHUEHTHpOBaHA Ha IIEJIEBbIE MPHUOPHUTETHI TYXOBHO-
HPABCTBEHHOTO pPAa3BUTHS, BOCIUTAHUA H  COIMAIM3AIMA  OOYyYaronIuxcs,
chopMmynupoBaHHbIE B (heqiepabHON pabodeil mporpaMMe BOCTIMTAHUS.

[Iporpamma 1o Owonormu maéT TpEACTaBICHHE O IeNAX, 00 oOmiei
CTpaTeruu OOydYeHHUs, BOCHUTAHUS M Pa3BUTHI OOYYAIOUIUXCS CpeACTBAMU
yueObHOro rmpenamera «buonorusi», ompenenseT o00sA3aTeIbHOE MPEIMETHOE
colepkaHue, €ro CTPYKTypy, pacopejielieHhe TI0 pa3jieliaM U TeMaMm,
PEKOMEHYeMYIO TOCIIeIOBATEIbHOCTh U3YYEHHUSI YU4EOHOr0 Marepuana ¢ y4€ToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JOTrMKH 00pa30BaTEIHLHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaronuxcs.

B nporpamvMe 1o OHONOTMM TakKe YYHUTHIBAIOTCS TpeOOBaHHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TMPEAMETHBIM pe3yJbTaTaM
oOydeHus B (OPMHPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIBHOM
NEATeIbHOCTH/YUeOHBIX JCHCTBHI OOYYaIONIMXCS TI0 OCBOSHUIO COJCPKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme no 6monorun (10—11 xmaccel, 6a30BBI YPOBEHB) peain30BaH
MPUHIUI TPEEMCTBEHHOCTH B HM3YYCHHHM OHWOJIOTHH, Oyiarojaps 4eMmy B HEH
MPOCMATPUBACTCA HAMpPABICHHOCTh HA pa3BUTHE 3HAHWH, CBS3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33pEHUS, IIEHHOCTHBIX
OpHEHTAIM{ JIMYHOCTH, SKOJIOTUYECKOTO MBIIIICHHUS, TIPEICTABICHUH O 3I0POBOM
oOpa3e XM3HU W OEpEeKHBIM OTHOIICHHEM K OKPYXKAIOIIeH NPHUPOITHOU cpene.
[ToaToMy Hapsimy ¢ M3ydeHHeM OOIEeOHOIOTHUECKUX TEOpPUH, a TakyKe 3HAHUU O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PAHTa M CYNTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJOTHHU YIEICHO BHUMAHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B IMOBCEIHEBHOMW >KM3HU JJISl PEIICHUS TPUKIIAIHBIX 337124, B
TOM 4YHUCJE: TMPO(UIAKTUKYA HACIEICTBEHHBIX 3a00JICBaHUI YEIOBEKA, MEIUKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTHYECKHU
1eJ1eCO00Pa3HOr0 MOBEACHHUS B OKPYKaIOIIel MPUPOIHOM cpefe, aHamu3a



BIIUSTHUSL XO3SUCTBEHHOW JCSATEIBHOCTH YEJIOBEKA HAa COCTOSIHHE MPUPOIHBIX U
MCKYCCTBEHHBIX YKOCUCTEM. Y CWJICHHE BHUMAHUS K MPUKIATHOW HATPABICHHOCTH
ydueOHOro mpenmera «buosorus» MpoaUKTOBAHO HEOOXOIUMOCTHIO 0OEeCTICUEHUSs
YCIIOBUM ISl pELIEHUs] OJJHOM M3 aKTyaJIbHBIX 3aJa4 IIKOJIBHOIO OMOJIOTHYECKOI0
oOpa3oBaHusA, KoTopas mpeanonaraer (GopMupoBaHue y 00y4arolUxcs
CIIOCOOHOCTH aaNTUPOBAThCA K HW3MEHEHUSM JIMHAMHUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOI'0 MUpA.

buonoruss Ha ypoBHEe cpenHero o0mero oOpa3oBaHUs 3aHUMAET Ba)XKHOE
mecto. OHa obGecneunBaeT (GOpPMUPOBAHUE y OOYYAIONMIUXCA TPEACTaBICHUU O
HAyYHOM KapTHHE MHpa, paciiUpseT U 000OUIaeT 3HAHUS O KUBOM HpHUpoje, e
OTJIUYMUTENIbHBIX TMPU3HAKaX — YPOBHEBOW OpraHU3allid U SBOJIOLMHU, CO31aET
YCIIOBUS ~ JUJIsA:  TO3HAHWS  3aKOHOB  JKMBOW  TPHUPOABI,  (HOPMHUPOBAHHS
(YyHKIMOHAJIBHOW T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOro U Oe3zomacHoro oOpasa
’KU3HHU, YKOJIOTHUECKOTO MBIIIUICHHS, IIECHHOCTHOTO OTHOIICHHUS K XUBOHW MPUPOJIC
U YEJIOBEKY.

Bonbiioe 3HaYeHWE OMOJIOTHS UMEET TAKXKE JIJISl PEIICHUS] BOCIIUTATEIBHBIX U
pa3BHBAIOIIMX  33Ja4  CpeAHero  obmiero  oOpa3oBaHUs,  COLMAJIM3AINU
oOyuaromuxcs. M3ydyenne 6monorun obecreynBaeT ycioBus JUisi (popMupoBaHus
UHTEIJICKTYalbHbIX, KOMMYHHUKAIMOHHBIX U  HMH(GOPMAIIMOHHBIX  HABBIKOB,
ACTETHUYECKOM KYJbTYpPbl, CIIOCOOCTBYET HHTETpalyd OMOJOTMYECKUX 3HAHUU ¢
NPEICTaBIEHUSMH U3 IPYTUX YUYEOHBIX MPEIMETOB, B YACTHOCTH, QU3HKHU, XUMUU
u reorpadun. Ha3BaHHBIE MOJIOKEHUS O MpEJHA3HAYECHUU YyYeOHOTO MpeaMera
«buonorus» COCTaBMIM OCHOBY JJiA OIpEAeNieHUs TMOAXO0A0B K OTOOpY H
CTPYKTYPHUPOBAaHUIO €ro COACpKaHWs, TMPEJACTAaBICHHOT0 B IMporpaMMe I0
ouomnoruu.

Ot60p coxmepkanusi ydeOHOro mpeaMera «buosnorus» Ha 0a30BOM YpOBHE
OCYIICCTBJIEH C TMO3UIMHA KyJIbTYpOCOOOPa3HOTO IMOAX0/a, B COOTBETCTBUHU C
KOTOPBIM OOyd4aromuecs IOJKHBI OCBOUTH 3HAHUSA W YMEHHS, 3HAUUMBIC IS
dbopMupoBaHusi O00IIEH KyIbTypbl, ONpPEIETSAIONINE aJCKBATHOE TIOBEJCHUE
YyeJoBeKa B OKpYKalollled MPUPOJIHON cpeje, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTHUecKo aesTenbHOocTH. Oco0oe MECTO B 3TOM cucTeMe 3HAaHWUN
3aHUMAIOT AJIEMEHTHI COJIEPIKaHMsI, KOTOPBIE CITYy>KaT OCHOBOH IJIsi (pOPMUPOBAHUS
MPEJICTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MuUpa U
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIOIIHMX  T'yMaHU3AIHUH
OMOIOrMYecKoro 00pa3oBaHus.

CTpyKTypupOoBaHHE COACpKaHUs Y4eOHOrO Marepuana B MporpaMMe TIOo
OMOJIOrMHM OCYIIECTBICHO € YYE€TOM NPUOPUTETHOTO 3HAYEHHMS 3HAHUM 00
OTIUYUTEIBHBIX OCOOCHHOCTSX JKUBOW MPHUPOABI, O €€ YPOBHEBOW OpraHHU3aIluu U
HBOJTIOIMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOTOo mpenmera «bruomorus»



BBIJICJICHBI CIICIYIONINE COoJepKaTebHble JIMHUM: «bruonorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Kierka kak Ouonoruueckas cucremay, «OpranusMm Kak
Oouonornueckas cucremay, «CucreMa U MHOTO00Opa3ue OPraHUYECKOrO0 MHPay,
«IBOJIONHMS KUBOU MIPUPOJIBI», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henpb uzyuenus yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE —
OBJajicHUE  OOyYalOIUMHCS  3HAHUSIMHU O  CTPYKTYpPHO-()YHKIIMOHATBHOMN
OpraHu3alMyi JKUBBIX CHUCTEM pa3HOro paHra © MpUOOpETeHHE YMEHUM
UCIIOJIB30BaTh ATH 3HAHUS [JIi TPaAaMOTHBIX JEHUCTBUH B OTHOIIEHUU OOBEKTOB
YKUBOM MIPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX TIPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npenmera «buonorusi» Ha 6a30BoM
YpOBHE 00€CTICUNBACTCS PEIICHUEM CIIEAYIONINX 3a/1a4:

OCBOCHHE OOYYarOIIUMHUCS CUCTEMbl 3HAHHH O OHOJOTMYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBWiIaX, CIyXalluX OCHOBOU
U1 OPMUPOBAHUS TMPEJICTABICHUNH O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
MEeTOJaX HAyYHOT'O TO3HAHUSI, CTPOCHUH, MHOTOOOpa3uu U OCOOEHHOCTSX YKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIluH, BBIJAIOMIUXCS OTKPHITUAX U COBPEMEHHBIX
HCCJIEIOBAaHUSX B OMOJIOTHH;

dbopmupoBaHue y 0Oy4arOmMXCsl TMO3HABATEIbHBIX, HHTEIUICKTYyalIbHBIX H
TBOPYECKUX CIIOCOOHOCTEH B MpoIleCCe aHaM3a JAaHHBIX O MyTAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, UACH W TMOAXOJOB K H3YUCHHUIO >KUBBIX CHUCTEM
Pa3HOTO YPOBHSI OpraHu3alluy;

CTAQHOBJIEHHE Yy OOydJaromuxcsi oOmeld KyJabTypbl, (YHKIIMOHAIBHOM
IPAaMOTHOCTH, Pa3BUTHE YMEHUU OOBSICHATH U OIEHUBATH SBJICHUS OKPYIKAIOIIETO
MHpa JKMBOW MPUPOJBI HAa OCHOBAHWHM 3HAHWM U OIbBITA, IOJYYEHHBIX IpHU
U3Y4YEHUN OMOJIOTHH;

dbopmMupoBaHue y OOydYalOIIMXCS YMEHHH WLIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHWUW B MPAKTUYECKOW JEATEIBHOCTH YEJIIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpoOHOTEXHOJIOTHA;

BOCITUTaHHE YOSKIEHHOCTH B BO3MOKHOCTH ITO3HAHHUS YCIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOTIOICHUS ATHICCKUX
HOPM TIPH TIPOBEICHUN OMOJIOTMYECKUX UCCIICIOBAHUIM;

OCO3HAHHWE IICHHOCTH OHOJOTHYECKUX 3HAHWUK JUIS TIOBBIIICHUS YPOBHS
9KOJIOTHUECKOM KYIbTYPHI, JIsI (POPMHUPOBAHUS HAYIHOTO MUPOBO33PCHUS,

MPUMEHEHUE TTPUOOPETEHHBIX 3HAHUN M YMEHUN B TOBCETHEBHOM KU3HU JIJIS
OIIEHKH TMOCJICJACTBUM CBOEH JIESITEILHOCTU 10 OTHOIICHUIO K OKPY Kalollei cpene,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIOJEHHUE Mep MPO(UIAKTHKA
3a00JICBaHHM.



B cucreme cpeanero oOmiero oOpasoBaHusi «buojorusi», uzydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTCIIBHBIM YYEOHBIM TPEIMETOM, BXOISAIIAM B
COCTaB MpeAMETHOM 0051acTH «ECTeCTBEHHO-HAYYHBIC TPEAMETHIY.

JI1s u3yuenus 6uogoruu Ha 6a30BOM YpOBHE CpPEeAHEro 00IIero oopa3oBaHus
oTBoauTCsS 68 dacoB: B 10 kimacce — 34 vaca (1 yac B Heaento), B 11 kmacce — 34
yaca (1 yac B HezeIio).



COAEPXAHUE OBYUYEHUA
10 KJIACC

Tema 1. BuoJiorusi kKak Hayka.

buonorus xak Hayka. CBsizb OUOJOTHU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (puinocoduei, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouonorum B (QoOpMHUPOBAaHUM COBPEMEHHOW HAay4dHOW KapTHUHBI MUpA.
Cucrema OMOJIOrMYECKUX HaYK.

Metobl TO3HAHUS KUBOUW MPUPOIbI (HAOMI0ICHUE, SKCIIEPUMEHT, OMKUCAHUE,
u3MepeHue, Kiaccuukanus, MOJEIUpPOBaHUE, CTaTUCTUYeCKass o00paboTka
JAHHBIX ).

JdeMoHcTpanum:

IToptpers: Y. lapsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon u @. Kpuk.

Tabnuiel u cxembl: «MeToAbl TO3HAHUS KUBOU MPUPOIBI.

JlaGopaTopHble M npakTHYecKue padoThi:

[Tpaktudeckass pabora Ne 1. «Mcmonb3oBaHHWe Pa3IUYHBIX METOJIOB MpHU
U3YUYEHUU OMOJIOTHUYECKUX OOBEKTORBY.

Tema 2. )KuBble cucTeMbl M UX OPraHU3AIUA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otnudue
KUBBIX CUCTEM OT HEOPraHUYECKON TPUPOIBI.

CaolicTBa 6HOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpraHU3aIllui OMOCHCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeOoIeHOTHYCCKUIT), OOC(EpHBIA.

JdeMoHcTpanum:

Tabnuuel 1 cxembl: « OCHOBHBIE TPU3HAKU JKU3HUY, «YPOBHH OpPTaHHU3AIUU
KUBOU MPUPOIBI».

O6opynoBanue: Mojienb Mosekyisl JJTHK.

Tema 3. Xumudeckuii cOCTaB U CTPOEHUE KJIETKH.

XUMUYECKUA COCTAB KIETKA. XHMUYECKHE BJIEMEHTBhI: MaKpO3JIEMEHTHI,
MHKpPO3JIEMEHTBI. Boga 1 MUHEpaIbHbIEC BELIECTBA.

OyHKIMKM BOABI W MHUHEpAJbHBIX BELIECTB B KieTke. IllogaepxkaHue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHue O€IKOB. AMHUHOKUCIOTBI — MOHOMEPHI OEIKOB.
He3amennmMble 1 3aMEHUMBbIE AMHUHOKHCIIOTHI. AMUHOKHUCIIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOW MOJEKynbl (TEpBUYHAS, BTOpUYHAS, TPETHYHAS W
YeTBEPTUYHAA CTPYKTypa). XHUMHUECKHE CBoiicTBa OenkoB. buonorunyeckue
GyHKIMHN OENKOB.



®depmeHThl — Ouosiormyeckue Karanuzatopsl. Crpoenue  (depmeHTa:
aKTUBHBIA LEHTp, cyOcTpaTHas cneurpuyHoctb. KodepMmeHnTsl. BuTamuHbl
Otnnuus HepMEHTOB OT HEOPraHUYECKUX KATalIM3aTOPOB.

VYrneBoabl: MoHOcaxapuiabl  (TJIOKO3a, pubo3a MW J1€30KCHpU003a),
aucaxapuabl - (caxapos3a, JaKTo3a) U Iojucaxapuiabl  (Kpaxmall, TJIMKOTEH,
1esuIoI03a). buonoruvyeckue GyHKIUN YTIII€BOJOB.

Jlununael:  TpUraMUepuabl, ¢GocPoNunuabl, crepouabl. [ 'HapoduIbHO-
ruapopoOHbie  cBoiicTBa. buonornueckue QyHkuuu gunuaoB. CpaBHEHHE
yIJ€BO/I0B, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB SHEPTUU.

HyxnennoBeie kucnotel: JHK w PHK. Hykneornasl — MoHOMEpBI
HykJ1enHOBbIX KUcHoT. Ctpoenue u ¢pyHkuuu JJHK. Ctpoenue u ¢pynkinuu PHK.
Bunst PHK. AT®: ctpoenue u pyHKIIHH.

Hurtonorust — Hayka o kierke. Kinerounas teopust — npuMep B3auMOCHCTBUS
uaei u pakToB B HAYYHOM MO3HAHUU. METO bl U3yUEHUS KIETKH.

Knerka kak uenoctHas >kuBas cucrema. OOmme NpU3HAKA — KIIETOK:
3aMKHYyTas HapyxkHas mMemOpana, monekynsl JJHK kak reneruueckuit ammapar,
cucTemMa CuHTe3a Oelika.

Tunsl KJIETOK: »yKapuUOTHYEeCKass U Mpokapuotuyeckas. OcoOeHHOCTH
CTpoeHusl MpokapuoThyeckod kietku. Kierounas crenka Oakrepuil. CTpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTJIMYUSA PACTUTEIbHON, KUBOTHOU W
IpUOHOMN KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, UX
¢ynkiuu. [Inazmatnyeckas memOpana, e€ cBoiicTBa U pynkuuu. Lluronnazma u eé
opranouasl. OmgHoMemMOpaHHbIe opraHouabsl kieTku: OIIC, ammapat I ombmxw,
nu30coMbl. [loayaBTOHOMHBIE OpPraHOWIbl KJIETKHA: MUTOXOHJIPUU, IUIACTUJIBI.
[IpoucxoxxaeHne MUTOXOHApPUH W TuiacTuia. Buasl mmactun. HememOpanHbIC
OpraHOUbl KJIETKU: PUOOCOMBI, KIETOUHBIM IEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKHA. OYHKIIUU OPTaHOUIOB KJIETKU. BKitoueHus.

Anpo — perynatopHbiii 1eHTp kieTkd. CTpoeHue sapa: snepHas 000J0UKa,
KapuoIlJla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCOPT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIsann, M. IlInennen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Junarpammber:  «PacnpeneneHne XMMHYECKMX JJIEMEHTOB B HEXKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KMBOM IPUPOJIE».

Tabmuter u cxembl: «llepumomnyeckas Tabmuila XUMUYECKUX DIIEMEHTOBY,
«CTtpoeHne MONEKYJIbl BOJb», «brocuHTes 0enkay, « CTpoeHHE MOJIEKYJIbI OelIKay,
«Ctpoenne pepmenran, «HykmennoBbie kuciotel. JJHK», «CTtpoeHrue MoiaeKysbl



AT®», «CTpoeHHE DYKAPUOTHUYECKON KIETKW», «CTpOEHUE KUBOTHOW KIIETKW»,
«CTpoeHHE pACTUTENBHOU KIETKW», «CTpPOCHHE NPOKAPUOTUUECKON KIETKUY,
«CTpoeHue sigpa KIETKU», «YTIeBOIb», «JIMmuas.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OO0OpYyIOBaHHUE JUIsl TMPOBEACHUS
HaOJIOJICHUM, W3MEPEHUH, HKCIEPUMEHTOB, MHKPOIPENapaThl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M npakTHYecKue padoThi:

Jlaboparopnass pabora Ne 1. «M3yueHuwe KaTaJTUTUYECKOM AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMepe aMIIa3bl WIHM KaTalasbl)y.

Jlaboparopnass pabora No 2. «M3ydyeHue cCTpoeHUS KIETOK pacTCHUH,
KUBOTHBIX M OaKTepUi IMOJ; MUKPOCKOTIOM Ha TOTOBBIX MUKpPOIpEnaparax U HX
OMHMCAHUEY.

Tema 4. ’KuznenesiTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM MeTa0oIn3M. AcCUMUIISALUS (TUTAaCTUYECKU OOMEH) U
JUCCUMIISIIUSL (HEPreTUUeCKui OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
Merabonu3Ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB U DHEPrUUM B IMOHUMaHUU
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTpOdHBINA U rerepoTpodHbIil. Pons dhepmeHTOB
B OOMEHE BEIIECTB U MPEBPAILICHUH SHEPTHH B KIIETKE.

®orocunte3. CperoBass u TeMHoBasg a3l (orocuHTe3a. Peakiuu
doTocunTe3a. IhPekTUBHOCTD POoTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3A JJISI KU3HH
Ha 3emuie. BnusiHue ycnoBuit cpeapl Ha (GOTOCHHTE3 M CIOCOOBI TOBBIIIEHUSI €TO0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUI.

XeMocuHTe3. XeMOCHHTE3UpYyIolne 0akTepuu. 3HaUeHUe XeMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuuecknii oOMeH B KIeTKe. PaciierieHune BeliecTB, BBIIEICHUE U
AKKyMYJIMPOBAaHHE OHEPrUM B KIETKe. OTambl HHEPreTUYecKOro oOMeHa.
['mukonus. bpoxenue m ero Buabl. KucCIOpogHOE OKHUCICHWE, WA KIETOYHOE
JIbIXaHHE. OkucnauTenbHOe dbochopunupoBaHue. OddexTuBHOCTD
AHEPreTUYEeCKOro OOMeHa.

Peaknmun  wmatpuuHoro cunrte3a. ['enernueckas wuHbopmamums u JIHK.
Peanuzanus reHeTmyeckoil uHpOpManuu B KIETKe. [ €HETHMUECKHi KO M €ro
cBoictBa. Tpanckpuniusa — matpuunblii cuate3 PHK. Tpancnsuus — Guocunres
Oenka. Otambl TpaHchsanuu. KomupoBaHwe aMHHOKHCIOT. Ponbs pubocom B
OouocuHTese Oemnka.

Hexnerounsie ¢hopmbl xu3Hu — BUpychl. ctopust oTkpeitust Bupycos (/1. .
NBanoBckuit). OCOOCHHOCTH CTPOCHHS W JKU3HEHHOTO IIMKIA BHUPYCOB.
bakrepuodaru. bone3nu pacTeHui, KUBOTHBIX M YEJIOBEKAa, BbI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunura yenoseka (BUY) — Bo3Oyautens CIIN/a.



OOpaTtHast ~ TpaHCKpWUIIUs, peBepraza W  uHTerpasa. lIpodunaktuka
pacrpoCTpaHEeHUs: BUPYCHBIX 3a00JI€BaHUI.

JdeMoHcTpanum:

IToptpersr: H. K. Konpuos, 1. 1. IBanosckui, K. A. Tumupsses.

Tabmunpl u cxembl: «Tunbel nutanus», «Metadonuzm», «MUTOXOHIPUSY,
«JHepreTudyeckuit oOMen», «Xmnoporact», «Dorocunte3n, «Ctpoenue JJHK»,
«Ctpoenue u PpyHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «I 'eHeTHYeCKU Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xxu3HeHHbId nukia Bupyca CIIN/a,
oakrepuodaray, «Pemmukanus JHK».

O6opynoBanue: Moaenu-anmmkanuu «Yasoenue JJHK u Tpanckpumnusy,
«buocunres 6enkay, «CTpoeHue KIeTku», Moaenb cTpykTypsl JTHK.

Tema 5. Pa3MHokeHUEe M MHANBUAYAJbHOE PA3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiau KU3HEHHBIM HUKI KiIeTku. MHTepdaza m mMuTos.
[Iporecchl, mpotekaromue B uHTep(daze. Permkanus — peakius MaTpPUYHOTO
cunteza JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIH HabOp — KapUOTHII.
JlunonaHBId WM TAlUIOWAHBIA ~ XPOMOCOMHBIE ~ HAaOOphl.  XpOMATHUIIBI.
[{uTosIOTMUECKME OCHOBBI PAa3MHOXKEHUSI M  MHIWBUAYAIBHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenue kinetkn — mMuto3. Cranguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUSAX MUTO3a. BUOIOTMYECKU CMBICT MUTO3a.

[Iporpammupyemasi rubesb KIETKH — alomnTo3.

dopMbI pa3MHOKEHUS OPTaHU3MOB: Oecrosioe U nosnoBoe. Bunbl 6ecnonoro
Pa3MHOXKEHUS: [JE€JEHUE HaJBO€, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIOHWPOBAHUE
OpraHW3MOB, €0 3HAYEHUE JJIs1 CEJIEKIIUU.

[TonoBoe pa3sMHOKEHHE, €r0 OTINYHUS OT OECIOJIOTO.

Meito3. Cragum Meito3a. IIporecchl, mpoucxoisiiue Ha CTaausiax Menosa.
[ToBenenne xpomocom B wmeno3e. Kpoccunrosep. buonornueckuii CMbICH H
3Ha4YECHUE MEHO03a.

ameTtorenes — mporecc 00pa3oBaHUS TOJOBBIX KJIETOK Y >KHBOTHBIX.
[TomoBbie kene3bl: CeMEHHUKU U SUYHUKUA. OOpa3oBaHWE M Pa3BUTHE TOJOBBIX
KIIETOK — TameT (ClepMaro30uj, SIULEKIEeTKa) — CIepMaTOreHe3 U OBOTEHES.
Oco0eHHOCTH CTpOEHHUS SIMIEKIETOK U CclepMaro3ouioB. OIIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOPHOHAIBHOE Pa3BUTHE
(omOpuorenes). Drtanbl SMOPHOHATBLHOTO PA3BUTHS Y TO3BOHOYHBIX >KMBOTHBIX:
npoOneHue, racTpyisiuus, opraHoreHes3. lloctamOpuoHanbHOe pa3zBuTue. TUIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPSAMOE, HEMpAMOe (JIUYMHOUYHOE). BrusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasButue pactenuii. OHTOreHe3 UBETKOBOIO PACTEHUSA: CTPOCHUE
CEMEHU, CTAJIUU PA3BUTHSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DopMbl pa3sMHOXKEHHSI OpPraHU3MOBY», «J[BoiiHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHHi», «BeretatuBHOEe pa3MHOXKEHHUE
pacteHuity, «Jlenenue kieTku Oaktepuit»y, «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocombl», «Kimetounsiii nukn», «Pemnukauus JHK», «Mwuto3y,
«Meiosz», «IIpsmoe u HenpsAMoe pa3BUTHEY, «] aMETOreHe3 y MIIEKONUTAIOMINX U
4enoBeKka», «OCHOBHBIE CTaIUN OHTOTEHE3A.

O6opynoBanue: MHKPOCKOTI, MUKPOIPENapaThl «CniepmMaTo30uasl
MJIEKOTTUTAIONIETO», «SIHIEeKIeTKa MIEKONUTAIeroy, «KapruokuHe3 B KIETKax
KOpeIllKa JyKa», MarHuTHas MoOJelb-aniaukanus «Jlenenue KIeTKu», MOJeIb
JTHK, monens Metada3zHoil XpOMOCOMBI.

JlaGopaTopHble M npakTHYecKue padoThi:

JlaGoparopnass pabora Ne 3. «HaOmromeHume mMuTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTax.

JlaGopatopHast pabora Ne 4. «/3ydeHue CTpOEHHsS MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacjieiCTBEHHOCTh U HU3MEHYMBOCTh OPTraHU3MOB.

[Ipenmer u 3amaun renetuku. Mcropus pa3Butus reHeTuky. Poiae nurosnoruu
¥ SMOpHOJIOTMM B CTAaHOBJIEHMM Te€HETUKH. Bkiaa poccuiickux u 3apyOesKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeETOoNbl TeHETUKH (THOPUI0IOTHYECKH,
HUTOTC€HETUYECKUM, MOJEKYISIpHO-TeHETUYeCKUil). (OCHOBHBIE TEHETHUYECKHE
noHATHS. ['eHeTndeckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUS MPU3HAKOB, yCTaHOBJIEHHbIE . Menaenem.
MonorubpuaHoe CKpemuBaHue. 3aKOH €JAMHO-00pa3us TUOPUIOB TEPBOTO
nokosieHus. [IpaBwio JOMUHUpOBaHUS. 3aKOH PpACIICIUICHUS  IPU3HAKOB.
I'mnioresa yucroTel ramet. 11o1HOE M HEMOJTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelmuMBaHWE. 3aKOH  HE3aBHUCHUMOTO  HAcleIOBaHUS
npu3HakoB.  lluToreHernueckre - OCHOBBI  JUTHOPHIHOTO  CKpEIIUBAHUA.
AHanmsupyroniee ckpemmBanue. Mcnoib30BaHne aHATU3UPYIOMIETO CKPEIIMBAHUS
TUTSI OTIPECIICHHSI TEHOTHIIA OCOOM.

CuernieHHOe  HaciegoBaHWe npu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HacCJIEIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B Pe3yJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOpHUSI HACIEACTBEHHOCTH. | €eHETUUECKNE KapThI.



I'enetrnka mosia. XpoMOCOMHOE OMNpEAENEHNE MoJIa. AyTOCOMBI U MOJIOBBIE
xpomocombl. ['omorametrHele W rereporaMeTHbie OpraHu3mbl. HacnenoBaHue
MPU3HAKOB, CIEIJICHHBIX C MMOJIOM.

N3menunBoCTh. BHibl ”3MEHYMBOCTHU: HEHACJIEACTBEHHAS U HACIIEICTBCHHAS.
Ponp  cpenpl B HEHACHEACTBEHHOM  HM3MEHUYMBOCTH.  XapaKTEpPUCTHKA
MOU(DUKAIMOHHONW U3MEHUUBOCTU. BapuaimoHHbIN psijl U BapuallMOHHAS KPUBAs.
Hopma peakuunun npusHaka. KonuuecTBEHHBbIE M KAYECTBEHHBIE MPU3HAKU U HX
HopMa peakuuu. CBoMicTBa MOAU(DUKAIIMOHHONW U3MEHYUBOCTH.

HacnencrtBenHnasi, win TEHOTUNHYECKAas, W3MEHYUBOCTh. KomMOuHaTHBHas
U3MEHYMBOCTh. Melo3 W TOJIOBOM TMpolecC — OCHOBA KOMOWHATHBHOM
U3MEHYMBOCTU. MyTallMOHHas U3MEHYMBOCTh. Kiaccudukaruss MyTaiuii: reHHEbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYuHbI MyTanuii. MyTareHHble (paKkTophbI.
3aKOH rOMOJIOTHYECKUX PsIIOB B HaclieACcTBeHHOM n3MenunBocty H. V. BaBunoga.

Buesnepnas HaclieACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenmoBexka. OCHOBHBIE METOJbl T€HETHUKHU
YeJIOBEKA: reHeaIOTHUYECKUM, OJTU3HEI[OBBIM, [TUTONCHETUYCCKUI, OMOXUMHYCCKUH,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOe onpeaeeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJI€ C MOMOIIbIO
[M[]P-ananu3a. HacnencrBeHHble 3a00J€BaHUA YENOBEKa: TEHHbIE OOJIE3HH,
0OJIE3HU C HACJIEACTBEHHOW MPEApacIoiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckue M reHepatuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHIMIBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTHKH, MPOPUIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3Hell. Meauko-reHeTHYecKoe KOHCYJIbTUPOBAaHME. 3HAUYEHHE METUIIMHCKON
TeHETHKHU B TIPEIOTBPAIICHUH U JICYCHUH TEHETUYECKUX 3a00JIEBaHUI YEIOBEKA.

JdeMoHcTpanum:

[Toptpersl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBuios.

Tabmumer w cxembl:  «MOHOTHOPUIHOE  CKpPEIIMBAaHME U €ro
LIATOT€HETUYECKAs] OCHOBA», «3aKOH pACIICIUICHUS W €ro LUTOreHEeTHYecKas
OCHOBa», «3aKOH YHUCTOTHI raMeT», «J{uruOpumaHOe CKpenuBaHue,
«uTomorudyeckue OCHOBBI JTUTHOPHTHOTO CKpEILIMBAHUAY, «Meiio3y,
«B3anMoIeCTBUE QJUICNIBHBIX T'€HOB», «l'€HeTHYecKue KapTbl PpPACTEHHU,
KUBOTHBIX U 4eEJIOBEeKa», «['eHeTuka monay, «3aKOHOMEPHOCTH HacleI0BaHUs,
CUEIUIEHHOTO C mnosoM», «Kapuotumel denoBeka W IKUBOTHBIX», «Buubl
W3MEHYHUBOCTHY, «MoaudukannoHHas H3MEHYUBOCTHY, «HacmemoBanue pesyc-
dakropa», «I'eneTuka rpymnm KpoBu», «MyTallmOHHAS HU3MEHINBOCThY.

O6opynoBanue: MoAenu-aNMIUIMKau «MOHOTHOPUIHOE CKPEIINBAHHE,
«Henonnoe pomuHUpoBaHue», «JurubpuaHoe ckpemuBaHue», «llepexpéct



XpOMOCOM», MUKPOCKON W MHKpomnpenapat «Jpozodwia» (Hopma, MyTanuu
(OpMBI KpPBIIIBEB U OKpPACcKHU Tena), repOapuil «I'opox moceBHOIN.

JlabopaTopHblie U IpaKTHYECKHE PadOThI:

Jlaboparopnasi pabora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHUIAHOTO U
JTUTUOPUIHOTO CKPEUIMBAHUS Y IPO30(UIIbI HA TOTOBBIX MUKpOIIpENapaTax.

Jlaboparopnas pabora Ne 6. «3yyenne MoauduKaliMOHHONW WU3MEHYUBOCTH,
IIOCTPOEHUE BapUALMOHHOI0 psifia U BApUALIMOHHOU KPUBOM».

JlaGoparopHas pabota No 7. «AHanu3 mMyTauuii y Ipo30Quiibl HA TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHHE€ W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi oprann3mMoB. OCHOBbI OHOTEXHOJIOTH.

Cenekuusl Kak HayKa M MPOILECC. 3apOKIAECHUE CEJIEKUUMU U JOMECTUKALM.
Yuenne H. WM. BaBunoBa o0 1eHTpax NPOUCXOXKACHUS M  MHOrooOpasus
KyJIbTYPHBIX pacTeHuil. LIeHTpbl MpouCX0XKAeHUs AOMAITHUX KXUBOTHBIX. CopT,
nopoja, HTaMM.

CoBpeMeHHBIE METOJIBI CeNeKITMU. MaccoBbIi U MHIUBUIYaIbHBINH OTOOPHI B
CEJEKIIMM pPACTEHUNW M KUBOTHBIX. OIlEHKa 3KcTepbepa. BIM3KOpOIACTBEHHOE
ckpemBanue — HUHOpuAMHT. Ywucras nuaus. CKpenMBaHUE YHUCTBHIX JIMHHIM.
['erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIUHT.
Otnanéunas rubpuamzanuss u e€ ycnexu. VICKycCTBeHHBIM MyTareHes W
NOJIyYEHUE TOJUIUIONAOB. JlOCTHIKEHHSI CEJNEeKUHWH PACTEHUM, KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonoruss kKak oTpacib NPOU3BOJACTBA. ['€HHass HWHXKEHEpUsS. Talibl
co3nanus pexkoMOuHanTHOM JIHK wu TpaHcrenneix opranu3moB. KieTouHas
uHxeHepus. Knetounele KynbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHHE PACTCHUU.
KiloHnpoBaHne BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.
OKkojoruyeckue W dTUYeckue  mpoobmembl. MO  —  reHeTHyecku
MOAU(PUITUPOBAHHBIE OPTAaHU3MBI.

JlemoHCTpauuu:

[Toptpersr: H. W. Basuios, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuuet u cxembl: Kapra «lIeHTpBI TPOUCXOXKIACHUS W MHOT000pa3us
KyJbTYPHBIX pacTeHuit», «llopoabl n1OMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacteHuit», «Otnanénnas rudpuauzanus», «Padotel akagemuka M. ©. BanoBay,
«Jlomummongusi», «OOBEeKTHI OMOTeXHONOTHNY, «KieTouHble KyIbTYpHI U
KJIOHHpOBaHUe», «KoHCTpynpoBaHue U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKU IUIOA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuiit «CeabCKOX03IUCTBEHHbIE PACTCHUS».



JlabopaTopHblie H NpaKTHYECKHE PadOThI:

Okckypcuss «OCHOBHBIE METOABI W JOCTMIKEHUS CEJIIEKIWH PAaCTCHUN U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATEAbHBIM  yY4aCTOK, B TEIUIMYHOE XO35MCTBO, J1abOpaToOpuIo
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBo1IOIIMOHHASI OHOJIOTHSL.

[IpeanochIKu BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpUU. DBOJIOIUOHHAS
Teopusi U e€ MecTo B Ouosioruu. BrusHUE HBONIONMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBuzerenscTBa HBOMIOIMU. [lameoHTONMOrMYECKHE: TOCIEI0BATENbHOCTh
MOSIBJICHHSI BHUJIOB B IMAJICOHTOJOTHMYECKOW JICTOTHMCH, TICPEXOJHBIE (DOPMBI.
buoreorpadudeckue: cxoacTBO U paznuune ¢ayH U GJIop MaTepUKOB U OCTPOBOB.

OMOpHUOIOTHYECKHUE: CXOJICTBA W Pa3jau4usi AMOPHUOHOB pa3HBIX BHJIOB
N03BOHOYHBIX. CpaBHUTEIIBHO-aHATOMHYECKUE: TOMOJIOTHYHBIC, aHAJOTHYHBIC,
PYIMMEHTapHBIC OpPTraHbl, aTaBU3Mbl. MOJICKYJIIPHO-OMOXMMHYECKHUE: CXOICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IyTed y BceX
OpraHu3MOB.

OpomtounonHass Tteopuss Y. JlapBuna. Ilpeanochbuiku BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUJIBI IBOJIIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE TMPU OTPAHUYCHHOCTH PECYPCOB, HEOIpeAes€HHAass W3MEHUYUBOCTD,
O0opb0a 3a CyliecTBOBaHHE, €CTECTBEHHBIN O0TOOD).

Cunretnyeckas teopus 3Bosonuu (CTD) n €€ OCHOBHBIE MTOJOKEHHUS.

MuxkposBosonus. [lomymsiius kak eIMHNUIIa B U SBOJIIOIUH.

JIBmxymue cuibl ((pakTophbl) SBOJIONMUA BUIOB B MpuUpoje. MyTalmoOHHBIN
nporecc M KOMOMHATHBHAsT M3MEHYHBOCTH. [lOmMyNsiMOHHBIE BOJHBI U JAperd
reHoB. M3oms1us u MUrpanms.

EctectBeHHbIi 0OTOOp — HampaBisOmuil ¢akrop sBomonun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOIEeHHOCTh OpPraHU3MOB KakK pe3yiabTaT dBojtonuu. [Ipumepst
MPUCTIOCOOJICHNI Y OPTaHU3MOB. ApOMOP( 036l U HIUO-ATATITAIIUH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHoOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOIOTHIECKOE.

MakpoosBomonusi. DopMbl  IBONIONUU:  (QUIeTHYECKAs, JTUBEPTEeHTHA,
KOHBEPreHTHasl, mapajuienbHas. HeoOpaTuMocTh SBONIOIUH.

[TpoucxoxeHrne OT HecMenuaIu3upOBAaHHBIX MpenkoB. [Iporpeccupyromias
crienuanu3anus. AganTUBHAS PaIHaIIHs.

JdeMoHcTpanum:



[Toptpetsr: K. Jlunnen, K. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkenb, . Mromep, A. H. CeBepiios.
Tabnuiibl v cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apoablliu

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc»,  «Popmbl  OOprOBI 32
cylecTBoBaHue», «EcTtecTBeHHBIH 0TOOpP», «MHOrooOpa3ue COpToB pacTEHUN»,
«MHoroo6pasue  TOpoA  KUBOTHBIX), «ITomynsuny, «MyTanuoHHas

U3MEHYUBOCTEY, «Apomopdosbly, «Mnnoamanramuuy», «OOmas gereHepanus,
«/IBmxkyme cunbel 3Boiouuny, «Kapra-cxema wmapuipyra mnyremectBus Y.
Hapsuna», «bopn0a 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe BuI000pa3zoBaHuE», « IKOJOTUYECKOE BUI00OPA3OBAHUEY.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU THUIAMH OKPACKH,
HA0Op TUIOJIOB M CEeMSsiH, KOJuIeKiusa «[IpuMepbl 3alUTHBIX TPUCIIOCOOJICHUN Yy
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABIICHHS JBOJIIOIUNY», 00BEMHAS MOJEIh
«CTpoeHHe TOIOBHOTO MO3Ta MO3BOHOUYHBIX ).

buoreorpadguueckass kapra wMwupa, KouieKuus «DopMbl COXPAHHOCTHU
HMCKOMIA€MbIX JKMBOTHBIX M pacTeHui», wmojaenb ammukamusa «llepekpéct
XpOMOCOM», BJaxHble TmpenapaTtel «Pa3Butue  Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozodunay (Hopma, MyTtanuu (GopMbl KPBLILEB H
OKpAaCKH TeJia).

JlaGopaTopHble M pakTHYecKue padoThi:

JlaGopatopnast pabdora Ne 1. «CpaBHeHUE BHUIOB MO MOP(POIOTHUECKOMY
KPUTEPHUION.

JlaGopatopHas padora Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma M
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNe U pa3BUTHE KU3HU HA 3eMue.

JloHay4dHblE TpPEACTABICHUS O 3apPOXKICHUM >KU3HU. HaydHble TUIOTE3bI
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0uMOTeHe3 H TMaHCIepMus. XUMHUYecKas
HBOMIOIMSI. AOHUOTEHHBI CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHMYECKHUX.
DKCIEepUMEHTAIIBHOE MOATBEPKACHUE XUMUYECKOH 3BoJifonuu. HauanbHbie 3Tanbl
ouonornyeckoit »Bonronuu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKH. [lepBble KIETKH W HUX SBOJIOLHUS.
@opMHUPOBAHNE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.

PazButre xu3nu Ha 3emuie 1o ’pam U nepuojaM. Karapxei. Apxeiickas u
nporepo3oiickasg spbl. [laneo3olickas 3pa u €€ mepuoAbl: KeMOpPHIICKHIA,
OPJAOBUKCKHM, CHUTYPUMCKUA, J€BOHCKUN, KAMEHHOYT OJIbHBIN, IIEPMCKHIA.

Me3o030iickas 3pa u €€ Mepruoibl: TPUACOBBIM, IOPCKUN, METOBOM.

KaiiHo30iickass »pa u €€ mNepuoAbl: NaJICOTCHOBBIA, HEOrCHOBBIM,
AHTPONOT€HOBBIN.



XapaKkTepUCTUKA KIMMAaTa M TeO0JOTUYECKUX MpoueccoB. OCHOBHBIE ATalb
ABOJIONMKM PACTUTEIBHOTO W JKUBOTHOTO Mupa. ApoMopdo3bl y pacTeHud u
#KUBOTHBIX. [[osIBIEHNE, pAaCUBET U BBIMUPAHUE IPYIIT )KUBBIX OPTaHU3MOB.

Cuctema OpPraHMYECKOro MuHpa KaK OTpaKeHHE HIBOMIOUMHA. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIITbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIOJIOrUs Kak Hayka. PazBurue mpeacTaBieHHi o
MIPOUCXOXKIAEHNN 4YeloBeKka. Meroasl u3ydeHus aHTponoreHesa. CxoactBa u
pa3yinyus 4eaoBeKa U )KMBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHHUE YEIOBEKA.

JBwxymme  cuwibl  (hakTopbl) — aHTPOIOTEHE3A. HacnenctBenHnas
U3MEHYMBOCTh U  €CTeCTBEHHBIH oTOOp. OOIecTBeHHbIH 00pa3  KU3HH,
U3TOTOBJICHUE OPYIMI TPY/1a, MBIIICHUE, PEYb.

OcCHOBHBIE CTaIUA U BETBU JBOJIIOLMHU YEIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymenbi, Yenosek npsamoxomsaumi, YenoBek HeaHAEPTAIbCKUM, YenoBek
pasyMHblii. Haxojaku HCKOMaeMbIX OCTaTKOB, BpPEMsl CYIIECTBOBAaHHS, 00JIACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIHS.

YenoBeueckue pacbl. OCHOBHBbIE  OOJBIIME  pachl:  €BPOINCOMIHAS
(eBpasmiickasi),  Herpo-aBcTpajioujHas  (dKBaTOpUalibHAsl),  MOHTOJIOWTHAS
(a3maTcko-amepukaHckas).  UYepTbl  MPUCIIOCOOJIEHHOCTH  MpeAcTaBUTENeH
YEJIOBEUYECKUX pac K YCJIOBUAM CYIIECTBOBAaHUs. EIMHCTBO 4YEIIOBEUYECKHUX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®. Penu, JI. Tlactep, A. WM. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabnuup! u cxembl: «Bo3HukHoBeHne CoaHEYHOU CUCTEMBI», «Pa3BuTHe
opraHuyeckoro mupa», «PactutenpHas KkieTtka», <« KuUBOTHas  KJeTKay,
«IIpokapuotnueckas kietrka», «COBpeMEHHasi CUCTEMAa OPraHUYECKOTO MHPaAy,
«CpaBHEHHE AHATOMUYECKMX YEpPT CTPOCHUS YEIOBEKAa M YEJIOBEKOOOPa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TMAJCOHTOJIOTMYECKUX  HAXOAOK  TMPEIKOB
COBPEMEHHOI'0 4YeJlOBeKay», «JlpeBHeumue moan», «/peBHue moam», «llepsbie
COBPEMEHHBIE JIIOAN», «HenoBeueckne paco».

O6opynoBaHue: mymsku - «[Ipoucxoxaenne — 4enoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJepTaiblla, KPOMAHbOHILIA), CJIENKH WIH
M300pKEHUS KaMEHHBIX OpYyIWH TEepPBOOBITHOTO dYelIOBeKa (KaMHU-YOIITIEPHI,
pyOmma, ckpebna), TeOXpoHoJOTHYecKass Tabmuia, Koekuus «Dopmel
COXPaHHOCTHU UCKOIAEMBIX KUBOTHBIX U PACTEHUI.

JlaGopaTropHble M IpakTHYecKue padoThI:

[Ipaktuueckast padora Ne 1. «M3ydyeHue HCKOMAEMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUIEKIUAX).



DKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAyYHBII WK KpaeBeIUeCKUl My3ei).

Tema 3. OpranusMbl U OKpY:KaloLas cpeaa.

DKoJorus Kak HayKa. 3aJaud U pa3Jiesbl 3KOJOruu. MeTo bl SKOJIOTHYECKUX
UCCJIEeI0BaHUN. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYUIHAs, MOYBEHHAas,
BHYTPHOPTraHU3MEHHAS.

Okonornyeckue (¢akrtopel. Knaccudukamus skosoruyeckux (akTopos:
abuotuyeckue, OWMOTHMYECKHME U aHTPOIMOreHHble. JIeHcTBHE SKOJOTHYECKUX
(akTOpOB Ha OPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPUOINU3M.
[Ipucnocobnenust  opraHu3MoOB K  JACHCTBUIO  aOMOTHMYECKUX  (AKTOPOB.
buonoruyeckue puTMBbl.

buornueckue (bakTopBhL. Buner  6uotnyeckux B3aUMOJICCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, cuMOMo3 u ero ¢opmsl. [lapazutusm, koomnepaims,
MYTyalau3M, KOMMEHCalu3M (KBapTHUPAHCTBO, HAXJECOHMYECTBO). AMEHCAIM3M,
HelTpanu3M. 3HayeHue OWMOTHMYECKUX B3aUMOJIEUCTBUNA MJisi CYIIECTBOBAHUS
OpPraHU3MOB B IIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH monmyysiquu. (OCHOBHBIE MOKa3aTENH
NOMYJIALIMU: YHCIEHHOCTh, IUIOTHOCTh, POYKIa€MOCTb, CMEPTHOCTb, MPUPOCT,
murpanus. /[nHaMuka 4ucIeHHOCTU MONYJISIUUN U €€ PEryJIsLys.

JdeMoHcTpanum:

[Toptpetsl: A. I'ym6onbar, K. @. Pynse, 3. ['ekkens.

Tabnuuer u cxembl: kapta «I[Ipupoansie 30ub1 3emum», «Cpeabl 0OUTaHUS
opranu3moBy», «®Doronepuoauzm», «llonmymsiuun», «3aKOHOMEPHOCTH pOCTa
YHUCIICHHOCTHU NOMYJISIUU UHPY30pUH-Ty(henbkuy, «llumessie memnmy.

JlaGopaTopHble M npakTHYecKue padoThi:

Jlabopatopnas pabora Ne 3. «Mopdonorudeckne 0cCOOEHHOCTU PACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas padota Ne 4. «BnusitHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCcay.

[Tpaktuueckas padora Ne 2. «[loacuér MIOTHOCTH MOMYJSAIIUNA PA3HBIX BUIOB
PaCTEHHI.

Tema 4. Coob1iecTBa M 3KOJIOTHYECKHE CHCTEMBI.

Coo0mectBo opranu3mMoB — OuorieHo3. CTpyKTypsl OHMOIIEHO3a: BHUIOBa,
MpOCTpaHCTBEHHAs, Tpoduueckas (mumeBas). Buasl-momuHanTel. CBsi3u B
ouoreHose.

Okonornyeckue cucrtembl (3kocuctemsbl). Ilonstue 00 »sKocucTeMe U
ouoreonenosze. OYHKIIMOHAIBHBIE KOMIIOHEHTBI 3KOCUCTEMBI: IPOIYLICHTHI,



KOHCYMEHTBI, peaylieHThl. KpyroBOpoT BEIEeCTB U MOTOK PHEPTHHU B SKOCHCTEME.
Tpopuueckue (numieBble) YpPOBHU DSKOCUCTEMBI. [lumieBble LENW U CETH.
OcCHOBHBIE TIOKAa3aTeNM BSKOCHUCTEMBI: OuoMacca, MNPOAYKLUHUA. OKOJOTHYECKUE
nUpamMubl: MPOAYKUHMH, YHCICHHOCTH, OuoMacchl. (CBOWCTBa 3KOCUCTEM:
YCTOMYHUBOCTH, CAMOpPETyJIsilius, pa3Butue. CyKieccusl.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03EpP M peK. DKOCHUCTeMa XBOWHOIO
WJTU TITUPOKOJIUCTBEHHOTO Jieca.

AHTpPOIIOT€HHbIE  HKOCUCTEMBIL.  ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe 1 X035MCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak @akrop ycroiumBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTMYECKOTO pazHOoOOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o Ouocdepe. I'panuiibl, coctaB U CTPyKTypa
ouocdepnl. XKuBoe BemecTBo u ero ¢yHknuu. OcobeHHOCTH Ouochepbl Kak
r100anpHOM JKOCUCTEeMBbl. JlMHAMHMuYeckoe paBHOBecMe W oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTE€OXUMHUUECKHE IUKIIBI 3JIEMEHTOB (yriiepoa,
azora). 30HabHOCTh Ouocdepsl. OCHOBHBIEC OMOMBI CYIIIH.

UYenoBeuecTBO B 6nochepe 3emiii. AHTpONIOTE€HHBIE U3MEHEHUs B Orocdepe.
['mo6abHbIE KOJIOTHYECKHE MPOOIIEMBI.

CocymiecTBoBaHue IPUPOJIBI U YeJI0BEUECTBA. CoxpaHneHue
O6unopazHooOpasusi Kak OCHOBa ycToiuuBoCcTH Onocdepsl. OCHOBA paIlOHAIBLHOTO
yIOpaBI€HUsI TPUPOAHBIMU PECYpCaMU U HX HUCHOJb30BaHue. JlocTmxeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHcTpanum:

IToptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnanackuid.

Tabmumpl u cxembl: «llumessie menu», «bUOIEHO3: COCTaB M CTPYKTYypay,
«IIpuponubsie coobmectBay, «llemn nuranusy, «IKOJIOTHYECKas MUPAMUIAN,
«buocdepa u yenosek», «IKocUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, «DKOCUCTEMA
XBOWHOro  Jjeca», «buoneno3d Bomoéman, «ArpoueHo3», «lIpumepHbie
AHTPOINIOT€HHBIC  BO3JCUCTBHUS Ha MNPUPOAY», «BaxHelmme HCTOYHUKHU
3arps3HEHUs BO3/yXa M TPYHTOBBIX BoA», «llouBa — BakHeillIash COCTaBIISIONIAS
ouochepr», «DakTopsl Aerpaganuu nouBy», «llapaukoBeiil d3dhdexT», «DakTopbl
pPaAMOAaKTHBHOTO 3arps3HeHust Omocheprr», «OO0mas crpykrypa Omocheps»,
«Pacnpoctpanenne xu3Hu B Ouochepe», «O30HOBBI DdKpaH Ouochepsn,
«KpyrosopoT yriepona B 6mocdepe», «KpyroBopot a3zora B mpupoae».

O6opynoBanue: Mojenb-anunKanus « TunuaHaeie OMOIEHO3bI», TepOapuii
«PactutenpHble cO00IIECTBaY, KoJeKuu «buorienosy, «Bpenurenun BakHEHIITHX
CEJIbCKOXO3IMCTBEHHBIX KYJIbTYp», TrepOapuu ¢ KOJJIEKIIMM PpACTCHUH U
KUBOTHBIX, MPUHAMJICKAIIME K Pa3HBIM KOJIOTMYECKUM TpPYIIaM OJHOIO BHUJA,



Kpacnas xnura Poccuiickoii ®eneparuu, H300pakeHUs OXPAHSIEMBIX BHUIOB
pacTEHUN U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA [IPOI'PAMMBI 11O
bBNUOJIOTMN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA3OBAHUA

Cornacuo ®I'OC COO, ycraHaBiauBalTCs TpeOOBaHMUS K pe3yjbTaTam
OCBOCHHUSI  OOydYaloIIUMHCSI TpOrpaMM  CpeaHero  oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType JIMYHOCTHBIX pE3yJbTaTOB OCBOEHUS MNpenmera «buomorus»
BBIZICJICHBI CIIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYArOIIUMUCS POCCUMCKOMN
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEILHOCTH
U CaMOONPEJACIICHUIO, HalWyue MOTHUBAIMM K OOy4YeHHI0O  OHOJIOTUH,
I[eJICHANIPABIIEHHOE pAa3BUTHE BHYTPEHHHUX YOEKIEHUN JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH U HMCTOPUYECKUX TPAJAUIUN Pa3BUTUS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTA 1IEHHOCTHO-CMBICIIOBBIMU  YCTAaHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHMs, HAJIMYHE HSKOJIOTMYECKOrOo  IPaBOCO3HAHUSA,
CITOCOOHOCTH CTaBUTH 1LIEJIU U CTPOUTH KU3HEHHBIC TIIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUA MpeaMeTa «buojorus» JOCTUraloTCa B
€IUHCTBE YYEOHOM ¥ BOCHHMTATEIBHON JEATETLHOCTH B COOTBETCTBHH C
TPAAULIMOHHBIMUA POCCUUCKUMU COIMOKYJIBTYPHBIMU, UICTOPUYECKUMHU U JYXOBHO-
HPABCTBCHHBIMHU I[ICHHOCTSIMHU, MPHUHATHIMUA B OOIIECTBE MpaBWIAMH M HOpPMaMU
MOBEJICHUS W CIHOCOOCTBYIOT MpOIECCaM CaMOTIO3HAHUS, CaMOBOCIHTAHUS U
CaMOpa3BUTHS, PA3BUTUSA BHYTPEHHEH TO3UIMU JIMYHOCTH, MaTPUOTH3MA,
YBOKECHUS K 3aKOHY M IMPABOMOPSIAKY, YEJIOBEKY TpyJla U CTaplieMy MMOKOJICHUIO,
B3aMMHOI'O YBa)KCHHS, OEPE)KHOTO OTHOIICHUS K KYJIbTYPHOMY HACICIUIO |
TpaJIuIMsIM MHOTOHAaIIMOHAIBHOTO Hapoaa Poccuiickont denepanuu, OTpupoae M
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3ynbTaThl OCBOEHHsI ydeOHoro mnpeamera «buomorusy»
JTOJDKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOIIUXCS PYKOBOACTBOBATHCS
chopMUpOBaHHOW BHYTPEHHEH TO3WIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAlM{, TO3UTUBHBIX  BHYTPEHHUX  YOCXKICHHUM, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOIO OOIECTBa, paCIIMPEHUE >KU3HEHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B MPOIIECCE Pealn3aliid OCHOBHBIX HANPABICHUMN
BOCIIUTATEIIbHOM JIESTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOr0 BOCTIMTAHUSI:

c(hopMHUPOBAHHOCTH TPAXKAAHCKON MO3UIIMK 00yJaIOIIeTOCs KaKk aKTUBHOTO 1

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX TIpaB U OO0S3aHHOCTEH, YBa)KEHHE
3aKOHA Y MIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKON JAEATEIBHOCTH NPU  CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUM YYEOHBIX M MO3HABATENbHBIX 3a/1ay, BHIIOJTHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3MIIMIO 10 OTHOUIEHUIO K
SBJICHUSIM COBPEMEHHOM XU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBITIOJHECHUS
y4eOHBIX, T[IO03HABATEJIBHBIX U HCCJIEAOBATEIbCKUX 3a]a4, YBaXKUTEIBHOTO
OTHOIIIGHHUSI K MHEHHUIO OIIMOHEHTOB NPU OOCYXIEHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMAaHUTAPHOUN U BOJOHTEPCKOMN JIEATEIHHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH pOCCUHCKOU IrPa)XIaHCKON WUJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKCHUSI K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTU TMEPE
Ponunou, ropmoctu 3a cBOM Kpaul, cBOXO PoanHYy, CBOM S3BIK W KYJIBTYDY,
IIPOIIIOE U HACTOsLIEe MHOTOHAIMOHAIBHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILICHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAaHOBJICHHUE W
pa3BUTHE OWOJOTWMH, TMOHUMAHUS 3HAYCHHS OWOJOTMM B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyXeHHIO u 3amuTte (OTedecTsa,
OTBETCTBEHHOCTH 3a €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

OCO3HAaHUE NYXOBHBIX LIEHHOCTEN POCCUMCKOTO HAPOIa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEACHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HAHHUE JJUYHOTO BKJIA/Ia B MOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOLICHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATUA LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaauiusIMHi HapoaoB Poccuu;

4) 3cTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOUIIEHHWE K MUPY, BKJIIOUYas 3CTETHKY ObITa, HAYYHOTO W
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUH;



IIOHUMAHUE 3MOLKUOHAIBHOTO BO3JICHUCTBUS KUBOU MPUPOJBI U €€ LEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BHJIaX UCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAU€CTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnuTaAHHS, (POPMHUPOBAHHUS KYJIbTYPbI 310POBbSI H
IMOIMOHATBLHOTO 0JIATOTOTy UM

NOHUMAHWE W pealu3alus 3J0pOBOTO U Oe3omacHoro obpasza >KHU3HU
(3mopoBo€  mUTaHUE, COOJIIOJICHME TUTMEHMYECKHX MpPaBWI U HOPM,
cOaTaHCUPOBAHHBIM pPEXUM 3aHATUM U OTABIXA, peryisipHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO W KOMIIETCHTHOTO OTHOIICHUS K
coOCTBEHHOMY (hU3UYECKOMY U NMCUXUUECKOMY 3/I0POBBIO;

MOHUMAHHUE IIEHHOCTH TMPAaBUJI HWHIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJACHUS B CUTYaIIUSIX, YTPOXKAIOIIUX 3I0POBBIO U )KU3HU JIIOJICH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTUKOB, KYpEHHS);

6) TPy/10BOT0 BOCIIUTAHMS :

TOTOBHOCTh K TPYyAYy, OCO3HAHHE IIEHHOCTH MAacTepCTBa, TPYA0at00ue;
TOTOBHOCTh K aKTUBHOM JCSATEILHOCTH TEXHOJOTHYECKOW M COIMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIILHO

BBITIOJHSTH TAKYIO J€ATEIbHOCTD;

UHTEPEC K pa3inyHbIM cepaM NnpodecCHOHAIBHON AESTENbHOCTH, YMEHHUE
COBepIlaTh OCO3HAHHBIK BBIOOp Oyaymied mpodeccun U pearu30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CamMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) 3K0JIOrM4€eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKHU IIeJIeco00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIICHUE YPOBHSA OKOJOTHYECKOM KYIbTYphl: MPUOOPETEHUE OIbITa
IUITAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCIEACTBUNA IS
OKPY’KAIOIIEH CPEBI;

OCO3HaHHE TJI00aJBbHOTO XapaKTepa JKOJIOTHYECKUX MpoOJIeM U MyTed ux
pelieHus;

CIIOCOOHOCTh HWCIIOJIB30BaTh MpUOOpETaeMble TMPU W3YyYEHUH OUOIOTHH
3HAHUST M YMEHHUSI MpPU pEeIIeHHH MpoOJieM, CBA3aHHBIX C PALMOHAIBHBIM
MPUPOAOIIONB30BaHNEeM  (COONIOCHNE  TpaBWJ  TOBEACHUS B TIPHUPOJE,
HalpaBJICHHbIX Ha COXpPaHEHHWE paBHOBECHS B DJKOCUCTEMAaX, OXpaHy BHUJOB,
aKocHCTEeM, Orocdepsl);



AKTUBHOE HENPUATHUE JEUCTBUM, MPUHOCIUIUX BpEd  OKPYXkKarolen
MPUPOAHON Cpele, YMEHUE MPOTHO3UPOBATh HEOIArONPUATHBIE 3KOJOTUYECKUE
[IOCIIEACTBUSA NPEAIPUHUMAEMBIX JEUCTBUN U NIPEIOTBPALLATh UX;

HaJIMYUE PA3BUTOIO HKOJOIMYECKOTO MBILUICHUS, IKOJIOINYECKOU KYIbTYpHI,
OIbITa NEATEIIbHOCTH JKOJIOTMYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCS UMHU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTUIO B IIPAKTUYECKOU IEATEIBHOCTH DKOJIOTHYECKOU
HaIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOT0 TIO3HAHUSI:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YUTATEJILCKOW KYyJIbTYpPbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXKAY JIFOAbMU U ITIO3HAHUS MUPA;

NOHMMaHWe crenu@uKkn OHOJIOTMM KaK HayKd, OCO3HaHHUS €€ poiu B
(GbopMHUpPOBaHUHN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3/JaHUM IEJOCTHOTO
Npe/ICTaBleHus 00 OKpYXKalolleM MHpE Kak O €AMHCTBE IMPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B TMO3HAHMM MPHUPOJHBIX 3aKOHOMEPHOCTEH M peHieHUuH MpodiieM
COXpPaHEHHUsI IIPUPOAHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUU JJII COBPEMEHHOM IMBHIM3AINN:
oOecrieyeHus: HOBOT'O YpPOBHS Pa3BUTHUS MEIUIIMHBI, CO3[aHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM,  CIOCOOHBIX  pelIaThb PEeCcypCHble  MpPOOJIeMbl  Pa3BUTHUSA
YeJIOBEYECTBA, TTOMCKA MyTeH BBIXOJIa U3 II00aJbHBIX IKOJIOTHYECKUX MPOOIieM U
oOecrieueHusi  mepexojla K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHATHHOMY
UCIIOJIb30BAHUIO TPUPOJTHBIX PECypcoB M (OPMHPOBAHWIO HOBBIX CTaHIApTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TOJYYEHUH OHOJOTUYECKUX 3HAHUN B IENSIX
MOBBIIIICHUSI  OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBbHOW TPaMOTHOCTH OOydYaroImuxcs, GOpMHpPYyEeMO
IPU U3YYEHUU OMOJIOTHH;

[IOHUMAaHUE CYLIHOCTH METOJOB IO3HAHUSA, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMmble 3HaHMS JJI1 aHalu3a MU
OOBSICHEHHSI SIBICHUM OKPY)KAIOIIEr0 MUPa M MPOUCXOASIINX B HEM M3MEHEHUH,
YMEHHE JenaTh OOOCHOBAHHBIC 3aKIIOUYEHHS Ha OCHOBE HAYYHBIX (DaKTOB H
MMEIOIINUXCS JaHHBIX C LEJIBIO ITOJYYCHUs JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJB30BAaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus: mpoOyieM B PeabHbIX dKU3HEHHBIX CUTYaIUX;

OCO3HAaHHE LEHHOCTH HAYYHOM JAEATEIBHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U HCCIIEIOBATENBCKYIO NEATEIBHOCTh MHANBAIYAIBHO U B TPYIIIE;



FOTOBHOCTh M  CHOCOOHOCTb K  HENPEPHIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUM MO OMOJIOTMH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yJbTaThl OCBOCHHsS yueOHoro mpenmera «buomorus»
BKJIIOYAIOT: 3HA4uMMble g (HOPMHUPOBAHUS MHUPOBO33PEHUSI OOYHAIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTpPaXKarolue
LEJIOCTHOCTh HAyYHOM KapTHMHBI MHpa M CHEHU(PUKY METOJI0OB MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEpPrus, sIBICHHE, IPOLECC,
CUCTeMa, Hay4yHbIM (akT, NPUHLUI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS,

UcclieloBaHue,  HaONMIOJeHue,  HM3MEpPEHHE,  OKCIEPUMEHT U JIPYrux),
yHUBEpCAJIbHbIE Yy4eOHbIe JeWcTBUS (IMO3HaBaTENbHbIE, KOMMYHUKATHBHBIE,
PETYISITUBHBIE), oOecreunBaroIne dbopmupoBaHue GyHKIIMOHAIBHOU
IPaMOTHOCTM W  COIMAJIbHOM KOMIIETEHLUMHU OOYy4YaloIIUXCs, CIOCOOHOCTD
oOyuaromxcs UCIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHMS W  YHUBEpPCaJbHbIC Y4YcOHBIC JCHCTBUS B
NO3HABATEIBHOM M COLMATIBLHOM MPAKTHUKE.

MeranpenMeTHbIE PE3yJbTaThl OCBOCHMSI MPOTPaMMbl CpPEAHEro OoOIIero
0o0pa30BaHus JOJIKHBI OTPAXKATh:

OBnagenne YHHUBEpPCAJIbHBIMHU yueOHbIMH M03HABATEIbHBIMH
AEeUCTBUAMM:

1) 6a30BbI€e JJOrHYECKHE TeHCTBHS:

CaMOCTOATENIbHO  (OPMYJIHPOBATH U AKTyalIH3UpOBaTh  MpoliieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIILICHUS
(amanu3a, cuHTE3a, CpaBHEHMS, KiIacCU(pUKAIIUKA, 000OIICHHUS), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATUN (BBIICTATh UX XapaKTEPHbIE MPHU3HAKU, YCTAHABIUBATH
CBSI3M C IPYTUMU MTOHSATHSIMU);

OTIpEeNeNATh 1LETU JEeATeTLHOCTH, 3a/JaBas MapaMeTpbl U KPHUTEPUU KX
JOCTHXKEHUS, COOTHOCUTH PE3yJbTaThl IEATEILHOCTH C MTOCTABICHHBIMHU LIETISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TOHITHUS A 00bsICHEHUS (DaKTOB U SIBIICHUU
YKUBOW IIPUPOJIBIL,

CTPOUTH JIOTHYECKHE paCCyXIeHUs (MHAYKTUBHBIC, JACAYKTUBHBIC, TIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TMPOTHBOPEYHS B PaCcCMATPHUBAEMBIX
SBJIICHUSX, (DOPMYITUPOBATH BHIBOJBI U 3aKITIOUCHUS;

MPUMEHSTh  CXEMHO-MOJENBHBIE  CpEICTBa IS MPeICTaBICHUS
CYIIECTBEHHBIX CBSA3€H M OTHOIICHUH B M3y4aeMbIX OMOJIIOTMUECKHX OOBEKTax, a



TaKkKe  MPOTHUBOPEUMH  Pa3HOTO  pOAQ,  BBIIBICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palatbiBaTh IJIaH pELICHUs MPOOJIeMbl C Y4€TOM aHaIu3a HUMEIOUIUXCS
MaTepHATBHBIX K HEMAaTepUATIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEILHOCTD, OIICHUBATH COOTBETCTBHUE PE3YIIHTATOB
IIEJISIM, OIICHUBATh PUCKH ITOCIICICTBUI eI TCIbHOCTH;

KOOPJIWHUPOBATh MW  BBINOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BHUPTYaJIbHOTO 1 KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BHBATh KPEATUBHOE MBIIUICHHUE MTPU PEIICHUN KU3HCHHBIX MPOOJICM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHA:

BJIQJICTh HABBIKAMHU YYCOHO-HUCCIEAOBATEIbCKOW U TPOCKTHOM JICSITEILHOCTH,
HaBbIKAMU  pa3pelieHHsl MpoOJieM, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY ITOUCKY METOJIOB PEIICHUS TPAKTUICCKUX 3aa4, IPUMEHCHHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IUYHBIC BHUIBI JCATCIBHOCTH IO TIOJYYCHHUIO HOBOTO
3HAHMSI, €r0 HMHTEPIPETAMK, PEOOPa30BaHUI0O M TPUMEHCHUIO B YYeOHBIX
CUTYaIlUsSX, B TOM YHUCJIC PU CO3JaHUU YUYCOHBIX U COIUATBHBIX TPOCKTOB;

(dbopMHUpOBaATh HAYYHBIN THI MBIIUICHUS, BIaJCTh HAYYHOW TEPMHUHOJIOTHEH,
KITFOYEeBBIMU TIOHATHSAMH U METOJIAMU;

CTaBUTh M (HOpPMYIHpPOBATh COOCTBEHHBIC 3a7adud B 00Opa3oBaTEIbHON
TESTELHOCTH U )KU3HCHHBIX CUTYAIIUAX;

BBISIBIIATh TIPUYUHHO-CIICACTBEHHBIC CBSI3M M aKTyaJIM3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ peIIeHHs, HaXOIUTh apryMEHTHI IS J0Ka3aTelIbCTBA
CBOMX YTBEPXKJCHUH, 3a/1aBaTh apaMeTPbl U KPUTECPUH PEIICHUS;

aHAJIM3UPOBATh TIOJYYCHHBIE B XOJIE PEIICHUS 3aJadyd  Pe3yibTaThl,
KPUTHYECKU OIICHWBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATh H3MCHCHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHUTYaIlUsiM, OIICHMBATH MPHOOPETEHHBIA OIIBIT;

OCYIIECTBIISITH LIEJICHATIPABICHHBIN MMOMCK MEPEHOCA CPENICTB M CITIOCOOOB
JEHCTBUS B TPO(PECCHOHATBEHYIO CPEy;

YMETh IEPEHOCUTD 3HAHUS B MO3HABATEIBHYIO M TIPAKTHYECKYIO 00J1aCTH
KU3HEEATEITHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacCTeH;

BBIIBUTAaTh HOBBIE UJCH, MPEJIaraTh OpUrHHAIBHBIC TOAXObI U PEIICHMS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, TOMYCKAIONNE aTbTCPHATUBHBIC PEIICHHUS.

3) pa6oTa ¢ uHpopMaIHeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAIHH (TEKCTE YIEOHOTO
MocoOMs, HAYYHO-TIOMYJAPHON JUTEparype, OWOJOTUYECKUX CIIOBApSAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHETE), aHATM3UPOBATh



WH(OPMAITUIO Pa3IMYHBIX BUIOB U ()OPM MPEACTABICHUS, KPUTUICCKUA OIICHUBATH
€€ TOCTOBEPHOCTb U HETPOTUBOPEUUBOCTb;

(GbOopMyIHpPOBaTh 3aMPOCHl U MPUMEHATH PA3TMYHBIC METOIBI MPU TIOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOAUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpPHOOPETaTh OMBIT KCIOJIL30BaHMUS HH(OPMAIITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOT'O MUCITOJIb30BAHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATCJILHO  BbIOMpATh  ONTUMaIbHYIO  (OpMy  TNpeACTaBICHUS
Oounonornyeckoit mHpopmaruu (CXembl, TpaduKu, AUarpaMMBbl, TaOJIUIbI, PUCYHKH
" Jpyroe);

UCIIOJI30BaTh HAY4YHBIH SI3BIK B KauyeCcTBE CpeJACTBa IIpu paboTe ¢
Ouojornyeckoil MHGpOpPMAIMEH: TMPUMCHATh XUMUYECKHE, (U3HUYCCKUE W
MaTEMaTUYCCKUE 3HAKW W CHUMBOJIBI, (popMyiibl, abOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJQJCTh ~ HABBIKAMH  PACIO3HABaHWsS W 3alMTBl  HWH(pOpMAIUH,
MH(GOPMAIIMOHHON 06€30MacHOCTH JTUYHOCTH.

OBiajeHue YHHUBEPCATbHBIMUA KOMMYHUKATUBHBIMH J1€/iCTBUSIMU:

1) o01menme:

OCYIIECTBIISITh KOMMYHHUKAIIUK BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHU IO CYIIECTBY OOCYXIaeMOW TeMmbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHTENHHO BBHITIOJHEHUS TpeJjiaraeMoin
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3UIIMKA JPYTHUX YYaCTHUKOB
JaJiora Uiv JUCKYCCUH );

pacmo3HaBaTh HEBepOalbHBIE CpEACTBA OOIICHHS, IMOHUMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIIH,
YMETh CMSITYaTh KOH(DIUKTHI U BECTU MEPETOBOPHL;

BJIQ/IETh PA3MYHBIMU CIIOCOOAMM OOIIEHUS W B3aMMOJICUCTBHS, TTOHUMATh
HaMEPEHUS IPYTUX JIOJIEH, MPOSBIATh YBAXKUTEIBHOE OTHOIICHUE K COOECETHUKY
U B KOPPEKTHOU popme HopMyIMpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs 1esITeTbHOCTh:

MOHUMATh W HCIIOIB30BaTh MPEUMYIECTBA KOMAHIHOW W WHAWBHUIYaJIbHOM
paboThI IPH pENIeHUN OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOICHCTBUS TIPH PEIICHUHN YUeOHOW 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJIBI COBMECTHBIX JCHCTBHM C y4E€TOM OOIIHMX
WHTEPECOB U BO3MOXKHOCTEH Ka)I0T0 YWICHA KOJIJICKTHBA,



IIPUHUMATh  LEIM  COBMECTHOW  JIEATEIIBHOCTH, OpraHU30BBIBaTH U
KOOPJMHUPOBATh JIEUCTBUA IO €€ HOCTHKEHUIO: COCTAaBJIATH IUIAaH JEUCTBUM,
pacupenensaTh poid € YY4ETOM MHEHHMH YYaCTHUKOB, OOCYXJaTh pPE3YyJbTaThl
COBMECTHOW paboThI;

OLICHMBAaTh KAayeCTBO CBOEr0 BKJIAJa M KAXKJIOIO0 YYaCTHUKA KOMAaHIbl B
o0t pe3yapTaT o pa3pabOTaHHBIM KPUTEPUSIM;

IpeIaraTb HOBBIE TIPOEKThI, OLEHHMBAaTh HIEU C TMO3ULUUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEJICHHE B Pa3JIMYHBIX
CUTYalLUSX, MPOSBIIATH TBOPUYECTBO U BOOOpAXKEHUE, ObITH MHUIIUATUBHBIM.

OBiaeHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMHY 1eliCTBUAMMU:

1) camoopraHnu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UJIS BBIABICHUA NpoOOJIEeM U HX
pEIICHHS B )KU3HEHHBIX U YUEOHBIX CUTYAIIUSIX;

BbIOMpAaTh HA OCHOBE OHMOJOTMYECKMX 3HAHUW IIeJIeBble M CMBICIOBbBIE
YCTAHOBKHM B CBOUX JIEMCTBUAX M MOCTYIKax IO OTHOUIEHUIO K HUBOW NPHUPOJE,
CBOEMY 3/I0POBBIO U 3[I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATENIBHYIO NIESITENBHOCTh, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYIMPOBATh COOCTBEHHBIE 33/1aul B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaLUIX;

CaMOCTOSAITEJIbHO ~ COCTABJISITh IUIAH pEIIeHHs MpoOJeMbl C  y4E€TOM
UMEIOIIUXCS] PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacHIMpATh paMKd y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEATOYTECHUM;

JieaTh OCO3HAHHBINA BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO HIUPOKOW JPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHWUN, TMOCTOSHHO TMOBBINIATH CBOW OOpa30BaTEIbHBIN H
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEIISM;

BJIQJICTh ~ HAaBBIKAMH  TIO3HABATEIHHOM  pediekcud Kak  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHHM, HCMOIB30BaTh MPUEMBI peQIIeKCHH A OLEHKU CUTYyalllH, BBIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHUMBATh PUCKM W CBOCBPEMEHHO NIPUHMUMATh DPELICHUS IO HUX
CHWKEHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTBl JPYTMX @PU aHaJIu3€ pe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsATHE ceOs U APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOU HEJJOCTATKHU U IOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHTHl JAPYIMX [PH AHAIN3E PE3YJIbTATOB
NEATEIbHOCTH;

IIPU3HABATH CBOE MPABO U IIPABO APYTUX HA OIIMOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIIMK JPYTOro 4eJ0BeKa.

NPEAMETHBIE PE3YJIbTATHI

[Ipeamernbie pe3ynbTathl ocBoeHusi mporpamMmbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT cnenuduyeckue ais yueOHoro npeamera «buonorus»
Hay4HbIC 3HAHUS, YMECHHS U CIOCOOBI JEHCTBUI TTO OCBOCHUIO, UHTEPIPETAIINU U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYEHHWIO HOBOT'O 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3JIMYHBIX YUEOHBIX CUTyallMsAX, a TakKe B peallbHbIX
KU3HEHHBIX CHUTYyallMsAX, CBA3aHHBIX ¢ Ouwosorueii. B mporpamme mnpenmeTHbIC
pe3yIbTaThl MPEACTaBICHBI 1O TOJIaM O0yUCHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUSA yueOHOro mnpeamera «buonorus» ¢ 10
KJlacce IOMKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE€ U POJIU OMOJOTHUU B CUCTEME HAYYHOTO
3HaHMS €CTECTBEHHBIX HAyK, B (OPMUPOBAHMH COBPEMEHHON E€CTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAyYHOTO MHPOBO33PEHHs, O BKIAJAE POCCHUMCKUX U
3apyOCKHBIX YUEHBIX-OMOJIOTOB B  pa3BUTHE OWOJIOTHH, (YHKIIMOHAIHHOM
IPAMOTHOCTH Y€JIOBEKA JJIsI PELICHHS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COJEpPKaHHE OHOJIOTMYECKUX TEPMHUHOB WU TMOHSITHI:
KU3Hb, KIJIETKa, OpraHu3M, MeTaboiau3M (OOMEH BeIIeCTB M MpeBpallleHUE
SHEPruu), TOMEOCTa3 (CaMOPETyYJIslMs), YPOBHEBAsT OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEAEHUE (PENPOTYKIIHS), HACIECTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE u3JaraTh OWOJOTUYECKHE TEeOopuu (KIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, LEHTpajdbHAasl J0rMa MOJIEKYJApHON Ouonoruu), 3axoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pactenuil H. WM. BaBuioBa), onpenensite rpaHuIlbl
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

yMEHHUE BIAJETh METOJAMHU HAYYHOI'O MO3HAHUSI B OMOJOTUM: HAOIIOICHUE U
OMHUCAHUE KUBBIX CUCTEM, IMPOLECCOB U SBJICHUH, OpraHu3alus U TMPOBEJCHHE
OMOJIOTMYECKOTO  JKCIEPUMEHTa,  BBIIBWXKEHHE  THUIOTE3BI, BBISIBIICHHE
3aBUCUMOCTU MEXIY HCCIEIyEMbIMU BEJIMYMHAMU, OOBSICHEHUE TMOJYyUYECHHBIX



PE3YJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TIOHATHHA, TCOPUU M 3aKOHOB, YMCHUE
JIeNaTh BHIBOABI HA OCHOBAHHUH MOJTYYCHHBIX PE3YyIbTaTOB;

YMEHHE BBICIATH CYIISCTBCHHBIC MPU3HAKA BUPYCOB, KJICTOK MPOKAPHUOT U
DYKapHOT, OJHOKICTOYHBIX W MHOTOKJIIETOYHBIX OpPTraHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEIIECTB M MPEBpPALIECHUs SHEPTHMHM B KIETKe, (OTOCHMHTE3a,
IJIACTUYECKOT0 W 3HEPreTHYecKoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meilo3a,
OIUTOJIOTBOPCHMS, Pa3MHOXKCHHUS, WHIWBHIYAJIbHOTO PAa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMCHHE MPUMEHSATH IMOJTYYEHHBbIC 3HAHMS JUISI OOBSICHEHHSI OMOJOTHYECKUX
NPOIIECCOB U SIBJICHUH, M1 TIPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C LEJIbl0 oOecneyeHus: Oe30MacHOCTH CBOETO 370pOBbS M 370pPOBbS
OKPYXaIOIIUX JTFOCH, COOI0OIEHNST HOPM IPAMOTHOTO IOBEJICHUS B OKPYIKAIOIIICH
NPUPOJHON Cpele, MOHMMaHUuE HEOOXOJMMOCTH WCIOJIB30BaHUS JIOCTIIKECHUN
COBPEMEHHOM ouoJoruu U OMOTEXHOJIOTUI TUTST paIMOHAILHOTO
IPHUPOJIOTIOIH30BAHUS;

YMEHHE pemiaTh JJIEMEHTApHbIE TI'E€HETHYCCKHME 3a/Jlayd  Ha MOHO- W
JTUTUOPHUIHOE CKpEIIMBaHWE, CIICTUICHHOE HACIICIOBAHUE, COCTABIISITH CXEMBI
MOHOTHOPHTHOTO CKpPEIIMBAaHUS IS TPEJCKa3aHWs HacCJIeIOBaHUS MPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBINOJHATH JIa0OpAaTOpHBIE M TMPAKTHYECKHE padoOThl, COONIOAATH
mpaBuia mpu padbore ¢ yueOHBIM U JJa00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUYECKH OIEHUBATh U HMHTEPIPETHPOBATH HWHOOPMAIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKJIIOYAIONIYI0 TICEBJIOHAYYHbIE 3HAHUSA U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOW MH(pOpPMAIINU, HAYIHO-TIOMYJISIPHBIC
MaTepHalbl), STUYECKHE aCIEeKThl COBPEMEHHBIX HCCIEIOBAaHUN B OHOJOTUH,
MeIUIMHE, OUOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOIICHUS,
0000111251 OMOIOTHYECKYI0 MH(GOPMAIIUIO U3 HECKOJBKUX WCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHITHIHBIN amnmapaT OUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHUS y4ueOHOro mpenmera «buomorus» ¢ 11
Klacce NOMHKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTH 3HAHUN O MECTE U POJM OMOJOTHUU B CUCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B (OPMUPOBAHMH COBPEMEHHON ECTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKJIA/IC POCCHUUCKHUX U
3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BuTHE Oumomornu, (YyHKIIMOHATIHHOM
IPaMOTHOCTH YE€JIOBEKa ISl pEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKPHIBATH COJEPIKAHHE OMOJOTHMYECKHX TEPMUHOB W TIOHSTHM:
BU/I, TOMYJSLUSI, TEHOPOH, SBOIIOLHNS, ABMKYIIUE CUIBI ((DaKTOPBHI) IBOJIOIUH,
MPUCIIOCOOJIECHHOCTh OPraHU3MOB, BU1000pa30BaHKE, HKOJIOTUUECKUE PAKTOPHI,



DKOCUCTEMA, TPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHTHI, IIeMH MUTaHU,
AKOJIOTUYECKasi MUpaMuaa, OuoreoneHos, ouocdepa;

YMEHHE W3JIaraTh OWOJOTHYECKHE TEOpuu (dBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpPHUS OBOJIONMHU), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapimeBoro cxonactea K. M. Bbapa, uepenoBaHus INIaBHBIX HAIpaBICHUN U
nyteit spomoruu A. H. CeepiioBa, yuenust o o6uochepe B. U. Bepnaackoro),
OTIPECISITh TPAHUITBI UX TIPUMEHUMOCTH K JKHBBIM CHCTEMAM;

YMEHHE BIIaJIETh METOJaMU HAYYHOTO ITO3HAHMS B OMOJIOTHUHN: HAOIIOICHHE U
ONMCAHKME JKUBBIX CHCTEM, IPOIIECCOB W SIBJICHWUH, OpraHW3allvds W IPOBEIICHUC
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIJABW)KCHHE  THITOTE3HI, BBISIBJICHUE
3aBUCUMOCTH MEXJYy HCCICIyEeMbIMH BCIMUYMHAMU, OOBSICHCHHE TIOJYyYCHHBIX
pPE3yJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX MOHATHH, TEOPHA W 3aKOHOB, YMCHHUC
JIeaTh BBIBOBI HA OCHOBAHHUH TOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIICCTBCHHBIC TPU3HAKKA CTPOCHUS OHOJIOTHYCCKUX
O00OBEKTOB: BHJIOB, TMOIYJSAIHMK, MPOJYIEHTOB, KOHCYMEHTOB, pEIYyICHTOB,
OMOTeOIIeHO30B W JKOCHCTEM, OCOOEHHOCTHM TIPOIECCOB: HACIEICTBEHHON
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCIIOCOOJICHHOCTH
OpPraHU3MOB, JICHCTBHS DSKOJOTHYECKUX (PAKTOPOB HA OPTraHM3MBI, IEpeHOCa
BEIIECTB M TOTOKAa HSHEPTUM B SKOCHUCTEMAaX, AHTPOMOTEHHBIX WM3MEHEHUU B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOr€OXMMHYECKHUX
ITUKIIOB B Ouocdepe;

yMEHHE MPUMEHSTH MOJTyYEHHBbIE 3HAHUS ISl OOBSICHEHUS] OMOJOTUYECKUX
IPOIIECCOB U SIBJICHUM, JJII MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HA C LEJIpl0 oOecreyeHus 0e30MacHOCTH CBOETO 370pPOBbS M 370POBBS
OKPYXAIOIIUX JIFOICH, COOMIOIEHUS HOPM IPAMOTHOTO MOBEJICHUS B OKPY KaIOIIEH
NPUPOJHON Cpele, MOHMMaHUE HEOOXOJMMOCTH MCIOJb30BaHUS JOCTHIXKEHUN
COBPEMEHHOW OMOJIOTUH IS pallMOHAIBHOTO MPUPOIOTIONE30BAHUS;

YMEHHE peliaTh dJIeMEHTapHble OMOJOTUYECKHUE 3a/1ayd, COCTABISATh CXEMBbI
MEPEHOCa BEIIECTB U PHEPTUU B SKOCUCTEMAX (LIEMU MUTAHUS );

YMEHHE BBIMONHITh JTA0OPATOPHBIE WM MpaKTUYECKHe paboThl, COOJIONATH
mpaBmiIa mpu padboTe ¢ y4eOHBIM U JTa00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OIEHWBATh U HMHTEPIPETHPOBATH HWHOOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKJIIOYAIONIYI0 TIICEBJIOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOW MH(pOPMAIINH, HAYIHO-TIOMYJISPHBIC
MaTepuaybl),  paccMaTpuBaTh  TI00ambHBIE  JKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HUITHIO;

yMEHHE CO037]aBaTh COOCTBEHHBIE THMCHMEHHBIE W YCTHBIE COOOIICHUS,
000011ass OnoNornyecKkyr0 MHGOPMAIMIO U3 HECKOJIBKUX MCTOYHUKOB, IPAMOTHO
MCIIOJIb30BaTh MOHSATUWHBINA anmnapat OUOIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3/iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThl padoTsbI
pecypchl
bubmmoreka [IOK
! brosorus kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE CHCTEMBI M UX OpTaHU3aIus 1 bubmorexa HOK
p H https://m.edsoo.ru/7f41c292
bu6mmorekxa [IOK
X i 1
3 WMHYECKHI COCTaB M CTPOCHUE KIICTKH 8 httos://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 K 6
FSHEACHTEILHOCTD TR https://m.edsoo.ru/7f41c292
PasMHOkeHNE 1 MTHANBUAYAIbHOE Pa3BUTHE bubmuorexa [JOK
5 5 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTH M H3MEHYHBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edso0.ru/7f41c292
7 Cenexkuust opraHu3MoB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTUHU https://m.edso0.ru/7f41c292
bubnuoreka [JOK
8 P 1
C3CPBHOC BpeMi https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoJsmuecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/mm Konrpoabsnbie | IIpakTnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
! BOMIOLHONHAS GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuorexa [JOK
3emute ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1
3 Oprau3Mel  OKpyKaiouLas cpeaa ° https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
4 Coo01ecTBa 1 9KOJIOTUUECKUE CUCTEMBI 9 httos://m. edsoo.ru/7fA1cc74
bu6mmoreka [JOK
5 P 2
C3CPBHOE BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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