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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mnporpamMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY IS
omnpeneyeHus MoaX0J0B K (OPMHPOBAHUIO COJAEp>KaHUS Y4eOHOIro MpenMeTra
«buosorusn»  coctaBwiM: KoHUenTyaiapHble mnoioxenns PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JIeH, CONepKaHus, pE3yJbTaTOB OOyYeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOLIUX HENSIX U
NPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmero oOpa3oBanus B Poccuiickoit ®denepanuu, a TakKe TMOJIOKEHUS O
cnenuduke Ononoruu, e€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00ECIEUSHUN
CYIIIECTBOBAHMS YeIOBEeUeCKOro oOmecTBa. COrIacCHO Ha3BAaHHBIM IOJIOKEHUSM,
onpe/eseHbl OCHOBHbIE (DYHKIIMU MPOrPaMMBbI 11O OUOJOTHH U €€ CTPYKTYpA.

[Iporpamma 10 Ouosioruu Ja€T MpEACTaBICHHWE O IMeIaX, 00 oOmei
cTparerud OOydYeHHs, BOCIUTAHUS W PAa3BUTHSI OOYYaIONUXCS CpEeACTBAMU
yaeOHOoro mpeamera «buonorus», omnpeaenser o0sA3aTebHOE MPEAMETHOE
colepkaHue, €ro CTPYKTypy, paclpeielieHne TOo pa3deliaM ¢ TeMawm,
PEKOMEHIyEMYIO TOCJEeI0BATEIbHOCTh U3yUeHUs y4eOHOTO Marepuasia ¢ y4ETOM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKM 00pa30BATEIHLHOIO
poIiecca, BO3PACTHBIX OCOOCHHOCTEN 00YJarOIIIXCS.

B nporpamme mo OWONOTMM TakXKe YYHMTHIBAIOTCS TpeOOBaHHS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOyyeHuss B (HOPMUPOBAHMH OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIbHOU
NEeATEIbHOCTH/YYEOHBIX JEHCTBUM OOy4YaroMMXCS IO OCBOCHMIO COAEpKaHUA
OMOIOrHYecKOro 00pa3oBaHMUsL.

B nporpamme no 6uonoruu (10-11 xmaccel, 6a30BbIi ypOBEHb) pealn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3yYeHMHM OWOJIOTMM, Ojlaroiapss 4yeMy B HeW
POCMATPUBAETCS HAMpPaBICHHOCTb HAa pa3BUTHE 3HAHMM, CBSA3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX
OPUEHTAIUNA JTUYHOCTH, SKOJIOTUUECKOTO MBIIIICHHUS, TPEICTABICHUN O 3J0POBOM
obOpase XU3HU U OCEPEKHBIM OTHOIIEHHWEM K OKPYXAIOIIeH MPUPOTHON Cpere.
[ToaToMy Hapsay ¢ u3ydeHHEM OOIeOMOIOTMYECKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHUHU KUBBIX CUCTEM PAa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX IMPOTEKAIOUIUX B
HUX TPOIECCOB B MPOrpaMMme Mo OWOJIOTHHU YACICHO BHUMAHUE WCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHW B MTOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 3314, B
TOM 4YHCle: TPO(QUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBAHUI 4YesOBEKa, MEIMKO-
TeHEeTHYECKOTrO KOHCYJIbTUPOBAHUS, 000CHOBaHUs HKOJIOTUYECKU
1[€JeCO00pa3HOro TMOBEACHHUS B OKpYyXalollled NpUPOAHONW Cpeie, aHaiu3a
BIIUSHUAS XO3SUCTBEHHOW ACSATEIHHOCTA YEJIOBEKAa HA COCTOSIHHE TMPUPOJHBIX W
VCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHUMAHHUSI K MPUKIIATHOW HATIPABICHHOCTH
yueOHoro npenMera «buosiorus» mpoauKTOBAHO HEOOXOJIMMOCTBIO 00ecreueHus



YCIOBUH JIJIsl pEIICHUs] OJJTHOM M3 aKTyaJbHBIX 3aJ1a4 IIKOJILHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KoTOopas mpenmosaraer (HOpMHpOBaHHE y  OOyYarommxcs
CIIOCOOHOCTH aalTUPOBATHCA K M3MEHEHHMSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUDA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUS 3aHMMAET BaYKHOE
mecto. OHa oOecrieunBaeT (OPMUPOBAHUE y OOYYAIOUIMXCA TMPEACTABICHUN O
HAYyYHOW KapTHHE MHpa, paciIupsieT U 00O0OIIaeT 3HaHUS O KMBOW HpUpoje, e€
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allMd W SBOJIOLUH, CO3MAET
yCIOBHUA  JJIA:  TIO3HAHUS  3aKOHOB  JKMBOW  NIpUpOAbI,  (HOpMUpOBaHUS
(GYHKIMOHATBHONW T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOrO M Oe3omacHoro obpasa
KHU3HHU, SKOJOTHUYECKOT0 MBIIUICHHUS, IICHHOCTHOT'O OTHOILIEHUS K >KUBOH MPHUPOJE
U YEJIOBEKY.

Bosbiioe 3HaueHne OMOJIOTHS UMEET TaKXKe I PEIeHHUs] BOCTUTATEIbHbBIX U
pa3BUBAIOUIMX  3ajad  cpegHero  obOmero  oOpa3oBaHUs,  COLUAIN3ALUU
oOyuaromuxcs. M3yuenune 6uonorun odecreynBaeT ycaoBHs i (GOPMUPOBAHUS
WUHTEIJUICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HMH()OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET HMHTErpallid OMOJOTMYECKUX 3HAHUM C
NPEACTaBICHUSAMHU U3 IPYTUX YU4EeOHBIX IMPEAMETOB, B YACTHOCTH, GU3NKU, XUMHUU
u reorpaduu. HazBanHble MOJOXKEHUS O NpeJHA3HAYEHHM y4eOHOro IMpeaMeTa
«buonorus» coctaBUJIM OCHOBY Ui ONPEIECICHUS IMOAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHMIO €r0 COJAEpXKaHUsS, MPEACTABIEHHOTO B Mporpamme IO
OHOJIOTHUH.

Ot6op conepxanus yueOHoro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYILECTBJIEH C TO3ULUH KyJIbTYpOCOOOPA3HOTO IOAXO0Ja, B COOTBETCTBHH C
KOTOPBIM OOYyYalOIIUeCs: JOJKHBI OCBOMTH 3HAHMS W YMEHHS, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPENCTSAIONMNE aJeKBATHOE IMOBEICHUE
YeJIOBeKa B OKpY’KaloUIe MPUPOIHON cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KHU3HU M TIPaKTHUECKOW nesTenbHocTH. Oco0oe MecTO B ITOW CHUCTeMEe 3HaHUii
3aHUMAIOT 3JIEMEHTHI COACPKAHUS, KOTOPbIE CIyX,aT OCHOBOM 1Ji1 (pOPMUPOBAHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
HEHHOCTHBIX  OPUEHTAIMSAX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOTUYECKOT0 00pa30BaHUSI.

CTpyKTypHpOBaHHE COJEpXKaHHs Yy4eOHOro MaTepuayia B IpPOrpamMme 10
OMOJIOTHH OCYLIECTBICHO C YY€TOM NPUOPUTETHOTO 3HAYEHMs] 3HAHUM 00
OTIIUYUTETILHBIX OCOOEHHOCTAX KUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3aliy U
3BOJIIOIMH. B COOTBETCTBHUM C 3TUM B CTPYKTYpe yueOHOro npenmeta «bruomorusy»
BBIJICJIEHBI CJIEAYIOUINE cofepKaTenbHble TUHUK: «bronorus kak Hayka. MeToibl
Hay4YHOTo mno3HaHus», «KieTka kak Ouonoruyeckas cucremay, «OpraHu3Mm Kak



ouonoruueckas cucreMa», «CucTeMa M MHOToOOpas3ne OpPraHUuYeCKOr0 MHUpPay,
«DBOJIOLUA KUBOU MPUPOABD, « IKOCUCTEMBI U IPUCYLTUE UM 3aKOHOMEPHOCTI.

Lenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 0a30BOM YPOBHE —
OBJIaJicHUE  OOy4yarolUMUCS  3HAHUAMH O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHM3alMi >KMBBIX CHCTEM pa3HOIO paHra W MpUOOpEeTeHuEe yMEHMH
UCIIONIb30BaTh ATH 3HAHUS AJIi TPAMOTHBIX JEHCTBUHA B OTHOUICHHH OOBEKTOB
KUBOU MPUPOABI M PEIICHHS] PA3IMYHbIX KU3HEHHBIX MPOOIIEM.

Joctrmxenue 1enu u3ydeHus: ydyeOHoro npeamera «buonorus» Ha 6a30BoM
YPOBHE 00ECIIEUNBAETCS PEILICHUEM CIIEAYIOIIUX 3a/1a4:

OCBOEHHE OOYyYaOIMMHUCS CUCTEMbl 3HAHUH O OHOJOTMYECKUX TEOPUsX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTe3aX, MPAaBHIIAX, CIYXKaIIUX OCHOBOM
s (popMHpOBaHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTUHE MHUPA, O
METOJIaX HAay4YHOI'0 MO3HAaHMsI, CTPOEHUH, MHOI000pa3unu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHU3al[iH, BBLAAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH;

dopMupoBaHre y OOYYaIOIIMXCS TMO3HABATEIbHBIX, MHTEUIEKTYAJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHalIW3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHbIX B3IJISII0B, UAEH M TOJAXOJO0B K M3YUYEHHUIO >KHUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHU3alluy;

CTaHOBJIEHHE Yy oOOyvarommxcs oOmeld KyJabTyphl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa KUBOM MpPHUPOAbI HA OCHOBAHMM 3HAHUI M OMNbITA, IOJYYEHHBIX IpU
U3y4E€HUU OMOJIOTHUH;

(GopMupoBaHHE Yy OOYYaIOIIMXCS YMEHMM WIIIOCTPUPOBATh 3HAYEHHE
OMOJIOTHUECKUX 3HAHUM B MPAKTUYECKOW JAEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHH;

BOCIIMTAHHUE YOEXKIEHHOCTH B BO3MOKHOCTH ITO3HAHUS YEJIOBEKOM IKUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILEHUS K HEH, COOIIOICHNS STUYECKUX
HOPM IpY MIPOBEIECHUHN OMOJIIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HAHHE IEHHOCTHM OWMOJOTMYECKHX 3HAHUW MJi TOBBIMICHUS YPOBHS
HKOJIOTUYECKOMN KYIBTYpPHI, 1151 ((OPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U YMEHHM B MOBCEHEBHOM KU3HU JJIsI
OLICHKH TIOCJIEICTBUN CBOEH AESITENLHOCTH 110 OTHOILIECHHUIO K OKPYKAIOIIEH cpene,
COOCTBEHHOMY 3[I0pOBBIO, OOOCHOBaHHME U COOJNIOJEHHE Mep NPOPUIAKTUKU
3a00JIeBaHU.

B cucreme cpennero oomero oOpaszoBaHusi «buosorus», usydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI 0053aTENbHBIM YYEOHBIM INPEAMETOM, BXOASIIUM B
COCTaB MpeIMETHOM 0051acTH «ECTECTBEHHO-HAYUHBIE TIPEAMETBD».



Jlist m3ydenusi 6nonoruy Ha 6a30BOM yPOBHE CPEIHETO 001Iero 00pa3oBaHus
otBoauTCs 68 vacoB: B 10 knacce — 34 yaca (1 gyac B Heaemo), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJEPXXAHME OBYUEHUA
10 KJTACC

Tema 1. BuoJiorus Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocopueit, STUKON, SCTETUKON U MPABOM.
Ponr Ouonoruu B (QOpMUpPOBAaHMM COBPEMEHHOW HAay4YHOW KapTUHBI MUpA.
Cucrema OMONOTMYECKUX HAYK.

MeTopI TO3HAHUS KUBOM MPUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OIMCAHUE,
U3MepeHue, KiacCUpUKalMs, MOJAEIMpPOBaHUE, CTaTUCTHYecKas o0padoTka
JTAHHBIX ).

JdemoHncTpanun:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon nu ®@. Kpuk.

Tabmuibl 1 cxeMbl: «MeTOo bl TO3HAHUS JKUBOU MPUPOIBI.

JlaGopaTopHble U MpaKkTHYECKHEe PadoOThI:

[Tpaktuueckass padora Ne 1. «Jcnonb3oBaHue pa3IUYHBIX METOAOB IpHU
U3Y4YEeHUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHM3aLMA.

JKuBblie cuctembl (OMOCUCTEMBI) Kak MpeAMET u3ydeHus: onongorun. Otandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3HOO0Opa3ue. YpOBHU OpraHU3alMU OMOCUCTEM:
MOJIEKYJISIPDHBIM, KIJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIH, MOMYJIALMOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIICHOTUYECKH ), OMOCEPHBIH.

JdemoHncTpanum:

Tabnuubl U cxeMbl: «OCHOBHBIE PU3HAKH KU3HWY», «YPOBHU OpPraHU3alluu
YKABOW MPUPOIBI».

O6opynoBanue: moaenb MoJiekyisl JJHK.

Tema 3. XumMHu4ecKHil COCTAB M CTPOCHHE KJIETKH.

XHWMHUYECKUI COCTaB KIETKH. XUMHUYECKHUE DBJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bosia 1 MUHEpanbHbIE BEIECTBA.

@OyHKIMU BOABI M MHUHEPAIBbHBIX BellecTB B KieTke. llomnep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre OenKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEIKOB.
He3aMeHnMbIe M 3aMEHMMbIE AMUHOKHUCIIOTH. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€JIKOBOM MOJIeKYyJbl (NepBUYHAs, BTOpHUYHAs, TPETHUYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMe cBoWcTBa OenkoB. buonormueckue
byHKIIUN OETIKOB.



®depmentsl — Owuonormdeckue Karaimm3aTtopbl. CTpoeHue (QepmeHTa:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunoctb. KodepmeHnTsl. Butamunsbl.
OTtnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCupud03a),
aucaxapuibl - (caxaposa, JaKTO3a) U ToJMcaxapuibl (Kpaxmall, TJIUKOIeH,
Hesoa03a). buonornueckue GyHKIUU YrIeBOJIOB.

Jlununel:  Tpurauuepuasl, Qochomunuasl, crepounsl. [ uapodUIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHe
yIIEBOA0B, OEJIKOB U JIMIUI0B KaK HCTOYUHUKOB YHEPTUU.

HykneunoBesie xkucnotrel: JHK u PHK. Hykmeotuasl — MOHOMEpHI
HykienHOBBIX kucnoT. Ctpoenne u Qynkunu JHK. Ctpoenne u ¢pynkmuun PHK.
Bunst PHK. AT®: crpoenue u ¢pyHKIINN.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOAECHCTBHUS
ujel 1 paKkToB B HAYYHOM MO3HAHUH. MeTObl U3yUEHUs KIIETKH.

Knerka kak menoctHas >xuBas cuctema. OOmIMe MNpU3HAKH KIETOK:
3aMKHyTasi HapykHas MmMemOpana, monekyinsl JIHK kak renermdeckuil ammapar,
CUCTeMa CHHTe3a Oerka.

Tunel KJIETOK: JyKapuoTHueckass W Mpokapuotruuyeckas. OcoOeHHOCTH
CTpPOEHHUsI MpoKapuoTuueckor kietku. Kierounas crenka Oakrepuit. CTpoeHue
DYKAPUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUS PACTUTEIbHOM, >KUBOTHOU W
IpUOHOMN KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, MIIMKOKAIUKC, UX
dbynkiuu. [1nasmatuyeckas MemOpana, e€ cBoiictBa U pyHkiuu. [{utomnnasma u eé
opranounabl. OnHomeMOpaHHbie opraHounabl kieTku: JIIC, ammapar I'onbmxu,
In30CcOMBIL.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILIACTHJBI.
[TpoucxoxaeHnrne MUTOXOHApWA W miacTua. Buasl mumactua. HememOpanHbie
OpraHOWJbl KJIETKH: PHUOOCOMBI, KIIETOUYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTUKA. QyHKIIMU OPraHOMI0B KJIETKU. BKiItoueHus .

SAnpo — perynatopHslil neHTp KieTku. CTpoeHue siapa: saepHas 0005104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, k.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Juarpammsel:  «PacrpeneneHne XUMHAYECKUX DJIEMEHTOB B HEXXHBOM
npupoze», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubl n cxembl: «llepuognyeckass TabiauIla XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes 0enka», « CTpoeHue MOJIeKyJbl OeKay,
«Ctpoenne pepmentay, «Hyxnennosoie kuciaotel. JJHK», «Ctpoenue monekynbl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpoeHue KXUBOTHOU KIETKWY,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpoeHHE MNPOKAPUOTUYECKON KIETKHY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAbD, «JIMIuab».

OO6opyioBaHuEe: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE IS MPOBEACHHUS
HAOJIOICHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKpOIpENnaparbl pPAaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlabopaTtopHblie U NpakTHYecKHe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTHUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHas pabora Ne 2. «M3ydeHue CTpoeHUS KIETOK PACTEHHUI,
KUBOTHBIX W OaKTEepHUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
ONHCAHUEN.

Tema 4. ’KuznenesTeJbHOCTL KJIETKH.

OOMeH BeliecTB, Wi MeTab0Iu3M. AcCUMUIIALMS (TIIIaCTUYECKUI OOMEH) U
JTUCCUMUTISIIINSA (SHEPTETHUECKUT OOMEH) — JIBE CTOPOHBI €IMHOrO IIpoliecca
MeTabonmm3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPTUU B TMOHUMAHUU
MeTabonu3ma.

Tunbel oOMeHa BemecTB: aBTOTPO(DHBIN U rerepoTpodHbIit. Pons dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILEHUN SHEPTUU B KIIETKE.

®dotocunre3. CpetoBas u TemHOBas (a3pl  (oTocuHTeza. Peakuuu
doTtocunteza. DpdexTuBHOCTh PoTOCHHTE3a. 3HAUeHUE (HOTOCHHTE3a IS )KU3HU
Ha 3emue. Biausinue ycioBuii cpenibl Ha (DOTOCHUHTE3 U CIOCOOBI MOBBIIICHUS €TI0
MPOJYKTUBHOCTHU Y KYJbTYPHBIX PACTEHHUI.

XeMOCHHTe3. XEeMOCUHTE3UpYIoIe OakTepuu. 3HaUYEHUE XEMOCUHTE3a IS
YKU3HH Ha 3eMIe.

DHepreTruecknii oOMeH B KJeTke. PaciieryieHne BemiecTB, BBIICICHUE U
aKKyMYJIMPOBAaHHE DSHEPrud B KJIETKE. OJTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxxenue u ero Buibl. KucinopoaHoe OKHCIEHHE, WM KJIETOYHOE
JIbIXaHUE. OkucCIUTENbHOE dbochopumpoBaHue. D¢ddexTuBHOCTH
HHEPreTUYECKOro OOMeHa.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmauus u JHK.
Peanmuzanus renerndeckod mHOpManMM B KieTKe. ['€HETWYECKU KOJ U €ro
cBoiictBa. Tpanckpunius — matpuusblii cuate3 PHK. Tpancnsuus — 6nocunTes
Ooenka. Otambl TpaHchsanuu. KoawpoBaHwe aMUHOKHUCIOT. Ponbs pubocoMm B
OounocuHTe3e Oemnka.

Hexnetounsle ¢hopmbl )Ku3HU — BUpychl. cTtopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOEHHOCTHM CTPOECHHMSI M JKU3HEHHOIO LIHMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, >KMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduuura yenoseka (BHUY) — Bo3dyaurens CIIM/a.



OOpatHast ~ TpaHCKpuWIIIIUS, peBepTaza u  uHTerpaza. llpodumakrrka
pacpocTpaHEHUSI BUPYCHBIX 3a00JICBaHMIA.

JdemoHncTpanun:

[Toptpetsl: H. K. Konbuos, . Y. UBanoBckuii, K. A. Tumupszes.

Tabmuubl u cxembl: «Tunel nutaHus», «Meradoausm», «MuUTOXOHAPUS,
«OHepreTnyeckuii oOMen», «Xjoportacty, «Dotocuntes», «Ctpoenue JIHKY,
«Ctpoenre u QpyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xu3HeHHBIM 1uki Bupyca CIIN/la,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: moxaenu-anmnkauuu «Yasoenue [IHK u Tpanckpumnuumsy,
«buocunTes 6enkay, «CTpoeHHe KIETKNY, MOeb cTpykTyphl JITHK.

Tema S. PasmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KierouHnblii 1IUKI, WM >KU3HEHHBIM LMKA KieTku. MHtepdaza u MUTO3.
[Ipoueccol, mpoTekaromue B uHTepdaze. Permkanusa — peakuus MaTPpUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBIII HabOp — KapUOTHIIL
JluniouaHeIi W TalJIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[{uTosiOTMUECKHE OCHOBBI PAa3sMHOKEHUS W HWHIWBUIYAJIBHOTO  Pa3BUTHS
OpPraHU3MOB.

Henenue knetku — muto3. Craauu murtosza. IIpoueccsl, nmpoucxonsime Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOJIOrMYeCKU CMBICT MUTO3A.

[Tporpammupyemast ruGessb KJIETKA — aromnTo3.

@DopMbl pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U MnosioBoe. Buibl 6ecnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, II0OYKOBAaHUE OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXeHue. VcKyccTBeHHOE KIIOHHUPOBAaHUE
OPTraHU3MOB, €r0 3HAYEHUE JJIsI CEIEKIIUU.

[TooBOE pa3MHOKEHHE, €TO OTIUYHS OT OECIIOJIOTO.

Meiio3. Craguu Mmeito3a. IIponecchl, MpOUCXOISIIME HA CTaausIX Meo3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrosep. bHOJIOTMYECKUU CMBICT H
3Ha4YEeHUE MeHo3a.

['ameToreHes — mporecc 0OOpa3oBaHUS TMOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TooBbIe JKene3bl: CeMEHHUKH U SUYHUKUA. OOpa3oBaHHWE W PA3BUTHE TOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SUIEKIeTKa) — CHepMaTOoreHe3 M OBOIEHES.
OCOOEHHOCTH CTPOCHHS SMIIEKIETOK U crepMaro3ouaoB. OIUio0TBOpEHUE.
[TapTeHorenes.

NunuBunyanbHoe pa3BuTHe (OHTOTEHE3). OMOpHOHANIBHOE  pPa3BUTHE
(amOpuorenes). Jrarnbl SMOPHUOHATBLHOTO PAa3BUTHUSL Y MO3BOHOYHBIX >KHMBOTHBIX:
npobienue, racTpyisiusi, opraHorene3. [loctamOpuonanbHOe pazButhe. TUIbI
NOCTAIMOPHUOHANIBHOTO PAa3BUTHS: TMpsMoe, HempsiMoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTUE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct n pasButue pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJUU Pa3BUTHA.

JdemoncTpanum:

Tabmumpt 1 cxembl: «DopMmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOAOTBOPEHUE y LBETKOBBIX pacTeHuil», «BereratnBHoe pa3MHOKEHHE
pactenmit», «Jlenenue kneTku OakTtepuity, «CTpoeHHE TIOJOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knerounsrii mukny, «Permmukamus JJHK», «Mutos»,
«Meiio3y, «lIpsamoe n HenpsMoe pa3BUTHEY, «l'aMEeTOreHe3 y MIIEKOIUTAOIMINX 1
4yeJnoBeKay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

Oo6opynoBanue: MUKPOCKOIIL, MUKpOIpenapaThbl «CnepmaTo301/1bl
MJIEKOIIMTAIOLIErO», «SIHIIeKIeTKa MIIEKONUTamero», «Kapunoknnes B Kierkax
KOpEIlIKa JIyKa», MAarHUTHas MOJENb-allIUIMKalus «/leneHue KIeTKu», MOJAEIb
JTHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTtopHblie U npakTHYecKHe padoThI:

Jlabopatopuas pabora Ne 3. «HaGmromenwe MHTO3a B KIIETKaX KOHYHKA
KOPEIIIKa JIyKa Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlaGoparopHass pabota Ne 4. «M3ydyeHue cCTpOeHHUs NOJOBBIX KIETOK Ha
TFOTOBBIX MHUKpOIIpEnapaTax.

Tema 6. HacjieCTBEHHOCTh U M3MEHYUBOCTH OPraHU3MOB.

IIpeamet u 3agauu reHeTUKU. VicTopust pasBUTHSA 'eHETUKU. Poiib nuronorun
U 3MOpHOJIOrMM B CTAHOBJICHWU T'€HETUKU. BKilag pocCHHCKMX U 3apyOe’KHbIX
y4€HBIX B pa3BUTHE TE€HETUKU. MeToabl TEeHETUKU (TMOPUIOJIOTHYECKU,
LIUTOT€HETUYECKHUM, MOJEKYJSIPHO-TeHETUYECKUi1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnYecKasi CHMBOJIMKA, HCIIOIb3YEMAsl B CXEMax CKpEIIMBAaHUM.

3aKOHOMEPHOCTHY HACJIEAOBAaHUS NPU3HAKOB, YCTAaHOBIIEHHBIE I'. Mennenem.
MonoruOpuaHoe CcKpemuBaHHe. 3aKOH €IuHO-00pa3us TUOpHUIOB IEPBOTO
nokosnienus. IlpaBwiio JOMHHMpPOBaHMs. 3aKOH pACUICIUIEHHS MPU3HAKOB.
['unoresa ynctoTsl rameT. [logHOE M HEMOIHOE TOMUHUPOBAHUE.

JurubpugHoe  CKpeliMBaHHWE. 3aKOH  HE3aBHUCHUMOIO  HaclleJJOBaHUS
npusHakoB.  L{uToreHeTnueckue - OCHOBBI ~ JAMTMOPUIHOIO  CKPEIMBAHUA.
AHanusupyoniee ckpemuBanye. Mcnonp30Banne aHAIM3UPYIOIIETO CKPEIMBaHUs
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuerieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HacJE€I0BaHMIO TeHOB. HapyleHne cuemieHns reHoB B pe3yJibTare
KPOCCHUHIOBEpA.

XpOMOCOMHAas1 TEOPHsI HACJIEICTBEHHOCTH. | 'eHeTnYecKne KapThl.



['eHetrika mosa. XpoOMOCOMHOE OMNpPEAETCHUE Moya. AyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['oMorametrHeie W rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHibl K3BMEHUMBOCTH: HEHACJIEACTBEHHAs U HACJIE/ICTBEHHAS.
Ponb  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTUKA
MO (PUKAIIMOHHOM U3MEHYUBOCTH. BaprallMoHHbIN psigl ¥ BapHallMOHHAS KpUBas.
Hopma peaxkuuu mpusHaka. KoJiM4eCTBEHHBIE M KAUECTBEHHBIEC IMPU3HAKU U UX
HopMa peakiuu. CBoricTBa MOAM(MUKAIIMOHHON U3MEHYHNBOCTH.

HacnencTtBenHas, WM TE€HOTHIHYECKas, H3MEHUYMBOCTb. KoMOMHATHBHAS
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBAa KOMOMHATHUBHOMU
U3MEeHUYMBOCTA. MyTarmoHHasi K3MeHYUBOCTh. Kimaccudukamus MyTamnuii: TeHHbIE,
XpPOMOCOMHbBIE, TeHOMHBIE. YacToTa U MPUYHHBI MyTalluid. MyTareHHble (aKkTOpHI.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HAclIeACTBeHHOM n3menunBoctu H. 1. BaBuiiosa.

BHesiaepHas HacIeCTBEHHOCTh U U3MEHUUBOCTb.

['enetuka uyenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOIbl T€HETUKHU
YeJIOBEKAa: T€HEAIOrNYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHUECKUM, OMOXUMHYECKHIA,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONpPEAEIEHNE TCHOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, FT€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[TI1P-anamm3a. HacnencTtBenHsie 3a00JieBaHUS YeEIOBEKA: TI'€HHEBIC OOJC3HH,
OONe3HN C HACJIEACTBEHHOW MPEIPaCoIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue u reHepaTthBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUUMIBI
3I0pOBOT0 00pasa KU3HH, JUATHOCTUKU, MPO(PHIAKTUKHU U JICUSHUS] TEHETUYECKUX
Oosie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIUIIMHCKON
T€HETUKH B TIPEJOTBPAICHUHY 1 JICYCHUN T€HETUUECKUX 3a00JIeBaHUM YeIoBeKa.

JdemoncTpanun:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuiios.

Tabmuet ©W cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHUE M €ro
UTOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUSI W €ro LUTOreHETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOe  CKpeIIMBaHUE,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Metio3»,
«B3auMoIeNCTBUE  AJUICNIBHBIX TE€HOB», «l'€HeTnueckue KapThl PACTCHUH,
JKUBOTHBIX U 4YeJOBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJICIOBAHMUS,
CLHEIUIEHHOrO C mnonom», «KapuoTumel 4elnoBeKa U KUBOTHBIX», «Buabl
U3MEHUYHMBOCTHY», «MoauduKkanroHHas W3MEHYMBOCTH», «HacmemoBanue pesyc-
dakTopay, «I'eHeTrKa rpynn KpoBu», « MyTaliMoHHas HU3MEHYHUBOCThHY.

O6opynoBanue: MoJeNu-anmiukanuu «MOHOTUOpUIHOE CKpEelIuBaHUE,
«HenonHoe nmoMuHHMpoBaHue», «JuruOpuaHoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHKPOCKON M MHUKpompemnapar «Jlpo3zoduna» (Hopma, MyTauuu
(dbOpMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox moCceBHOM.

JlabopaTtopHblie U npakTHYecKHe padoThI:

JlabopatopHas pabota Ne 5. «3ydeHue pe3yiabTaTOB MOHOTHMOPUIHOTO U
JUTHOPUHOTO CKPEIMBAHUS Y IPO30(PUIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHnas pabora Ne 6. «M3yueHne Moau(UKAITMOHHOW N3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSJla U BAPUALIMOHHOM KPUBOW).

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30(uibl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIM3 POAOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOUECC. 3apOKICHHUE CEJNEKUUH U JTIOMECTUKALMS.
VYuenne H. . BaBumoBa o0 T1ieHTpax TMPOUCXOXKJICHUS U MHOTroo0pasus
KyJIbTYPHBIX pacTeHHUH. LIEHTpbl MPOMCXOXKAECHHUS JOMAIIHHUX >KUBOTHBIX. Copr,
II0pOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI ceNeKInu. MaccoBblii M MHAUBUIYaJIbHBIA OTOOPHI B
CEJIEKIIMM pPAacTEHW M KUBOTHBIX. OIlleHKa 53KcTepbepa. biIM3KopoACTBEHHOE
cKkpeuuBanue — HUHOpuauHT. Ywucras nuHug. CKpellMBaHUE YHMCTHIX JIMHUU.
['eteposuc, wnu rudpunnas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
OtnanéHHas rtulOpunmzauus u e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 u
MOJYYEHHUE TOJMIUIOUIOB. JIOCTMIKEHHSI CENEeKUMU pAacTeHUM, MXWUBOTHBIX U
MHUKPOOPTraHU3MOB.

buoTtexHONOrUs Kak OTpacib NpPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. OTaIlbl
co3nanus pexomOunantHo JIHK wu Ttpancrenneix opranusmoB. Kierounas
nHxeHepus. Kiietounbie KynbTypbsl. MUKPOKIOHAIBHOE Pa3MHOKEHHUE PACTEHHM.
KiloHnpoBaHue BBICOKONPOAYKTHUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

DKoJlorMueckue M dthyeckue  npobiembl. MO —  reHeTuyecku
MOAU(UITTPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBaHoB.

Tabnuiel 1 cxeMbl: kKapta «lIeHTpbl MPOUCXOXKACHUS W MHOTro00pasus
KYJBTYPHBIX pacTeHuit», «Ilopoasl TOMAIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenui», «Otnanéanas rudpunuzaus», «Padboter akanemuka M. @. MBanoBay,
«Jlomumnongus», «OObeKTH OuoTexHonorun», «KiaeTouHwle KyJIbTyphl U
KJIOHUpOBaHue», « KoHCTpyHpoBaHKE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJIOB M KOPHETIOAOB AUKUX (DOPM U KYJBTYPHBIX
COpPTOB pacTeHuil, repdbapuii «CenbCKOX035HCTBEHHBIC PACTCHI.



JlabopaTtopHblie U npakTHYecKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHSI CEJEKIMH PAacTEHUH U
YKUBOTHBIX (Ha CEJIEKLMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COpPTOUCIIBITATENHBIA ~ y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a00OpaToOpuIo
arpoOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KJTACC

Tema 1. DBoIrOMOHHASE OHOJIOTHS.

[IpeanocbuUlKM BO3HUKHOBEHUS 3BOJIIOLMOHHOM TEOpPUHU. OBOJIIOLHUOHHAS
Teopust U €€ MecTo B OMONOTMU. BiusiHue 3BOJIIOIMOHHONW TEOPUM HA PA3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa HBOMONUU. [lameoHTOMOrHMYECKHE: IOCIEI0BATEIbHOCTD
NOSIBJICHUST BHUJOB B TMaJICOHTOJIOTHYECKON JIETOMHUCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduueckne: cxoacTBo u paznuune GayH u GIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMYECKUE: CXOACTBA M pa3auuus SMOPUOHOB pa3HbIX BUJIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOIEKyIIpHO-OMOXUMHUYECKHE: CXOICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IMyTeH y Bcex
OpPraHU3MOB.

OomonnoHHass Teopuss Y. [apBuna. IlpeanochUIKM BO3HUKHOBEHHS
JapBuHU3Ma. JIBHKylIME CWJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE MPU OIPAHUYEHHOCTH PECYPCOB, HEOMpEAeIEHHAs WU3MEHUYUBOCTD,
0opn0a 3a CyIecTBOBaHNE, €CTECTBEHHBIN OTOOD).

Cunretnueckas Teopus 3BooIuu (CTD) 1 €€ OCHOBHBIE MOJIOKEHHUS.

Muxpossomtonus. [lomynsnuus Kak eAUHULA BUAA U IBOJIOLIHH.

JBuxyme cuibl ((hakTopbl) SBONIONUHM BHIOB B IpHUpoJe. MyTallMOHHBIHI
IpoLEecC W KOMOMHATHBHAs W3MEHUYMBOCTH. llOMynsnnoHHBIE BOJHBI U Apeid
reHoB. M301Ms 1 MUTpanus.

EcrectBenHblii oTOOp — HampaBisoomui (akTtop 3BOIOIUUA. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[TprcnocoO0aeHHOCT, OpPraHU3MOB KakK pe3ynbTaT 3Bodonuu. [Ipumepsr
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMop(h03bl U WANO-aAANTaLUH.

Bunx wu BumooOpazoBanme. Kpurepuun Buga. OcHOBHble  (HOPMBI
BUJI000pa30BaHus: reorpaduyueckoe, IKOJI0rH4eCcKoe.

MakposBomonusi.  DPopMbl  3BOIOUMU:  QuUiIeTHYECKasi, JAUBEPreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIONUY.

[TpoucxoxaeHne OT HecleUHAIN3UPOBAHHBIX NpenkoB. lIporpeccupyronias
crienranu3anvs. AganTuBHas paauanus.

JdemoHncTpanuu:



[Toptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabmuip! u cxemsl: «Pa3BuTHE OpraHMYECKOro MUpa Ha 3emiiey, «3apoabIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cyiiectBoBanue», «EctecTBeHHbI 0TOOpP», «MHOroo0pa3ue COpTOB pacTeHHII»,
«MHorooOpa3ue  mopon  KuUBOTHBIX»,  «[lomymsmum»,  «MyTanuonHas
U3MEHYUBOCTB», «Apomopdo3sn», «Mnumoananramumy, «OOmas nereHepanus»,
«/IBmKkymue cuibl 3Bosronum», «Kapra-cxema wapuipyrta nytemectBus Y.
Hapsuna», «bopbba 3a cymniectBoBaHue», «lIpucrnoco0I€HHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOIOTHYECKOE BUIO0OPAZOBAHUEY.

ObopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKPACKH,
Ha0Op TUIOAOB M ceMsiH, Kosutekuus «lIpumepbl 3aluTHBIX MPHUCIOCOOICHHUM Y
KUBOTHBIX», MOJENb «OCHOBHBbIE HAIPABIEHUS IBOJIIOIUNY, 00BbEMHAS MOEINb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Koiekuus «Dopmbl COXPaHHOCTH
UCKOINAEMbIX JKMBOTHBIX W pacTeHui», Mozenb ammmukanus «llepekpéct
XpOMOCOM», BiaxHble npemnaparsl «Pa3Butme Hacekomoro», «Pa3Burue
JATYUIKW», MUKponpenapat «Jlpo3oduna» (Hopma, MyTanuu (GOpMbl KPbUILEB U
OKpacKu Tena).

JlabopaTtopHble U npakTHYecKHe PadoThI:

Jlabopatopuas padora Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUIO.

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHUE H pa3BUTHE KU3HH Ha 3em.ie.

JlonaydHble TpEACTABICHHMS O 3apOKACHUM >KW3HUA. HayuHble Trunoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: a0uoreHe3 M MNaHCIepMus. XUMUYecKas
HBOMIOIMUS. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
OKCIEepUMEHTAIBHOE MMOATBEPKICHUE XUMHUECKOM 3BooMU. HavanbHble 3Tansl
ouonoruueckoi sBomouuu. I'unoresa PHK-mupa. ®opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IPOTOKJIETKHU. lIepBble KIETKM M MX 3BOJIIOLUA.
@opMHUpPOBaHUE OCHOBHBIX I'PYMIT KUBBIX OPTaHU3MOB.

PazButune xu3zHu Ha 3emie mo spam u nepuonam. Karapxeil. Apxelckas u
nporepo3oiickas dpbl. Ilaneosoiickas spa u €€ mnepUOAbl: KEMOPHUICKUIA,
OPAOBUKCKUU, CHITYPUUCKHM, T€BOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o3olickas 3pa ¥ €€ NePUOIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mNepuoAbl: MNaJCOrC€HOBBIA, HEOTCHOBBIH,
aHTPOIIOTEHOBBIN.



XapakTepucTuKa KJIMMaTa U TeOJOTHYECKUX MponeccoB. OCHOBHBIE 3Tallbl
DBOJIIOIIUU PACTUTEIBHOTO W >KHBOTHOTO MHpa. Apomopdo3bl y pacTeHuil u
XKUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHUE TPYIIT AKUBBIX OPTaHU3MOB.

CucremMa OpPraHM4YecKOrO0 MHpa KaKk OTpakeHHE 3BONMOUUHA. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYMIIbI OPraHU3MOB.

DBOJIIOIMS YeJIOBEKA. AHTPOIIOJIOTUs KaK Hayka. Pa3BuTue mpeacTaBieHuil o
MPOUCXOXKJICHUM 4YeloBeka. MeTroabsl u3ydyeHus anTpornorene3a. CxonacTtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETOBEKA.

JBwxkymue  cuiabl  ((pakTopsl) — aHTpPOIOreHe3a. Hacnencreennas
U3MEHUYMBOCTb UM €CTECTBEHHBIM 0TOOp. OOmIecTBEHHBIM 00pa3  KU3HH,
W3TOTOBJICHUE OPYIUI TPyJa, MBIILICHUE, PEYb.

OCHOBHBIE CTaIUM U BETBH 3BOJIIOIMU YEIOBEKA: aBCTPAJONUTEKH, HenoBek
yMenbi, YenoBek mnpsaMoxonsuui, YenoBek HeaHACPTAIbCKUM, YenoBek
pasyMHbIii. Haxonku ucCKoIlaeMblX OCTaTKOB, BpeMs CYIECTBOBaHMS, 001acTb
pacnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUSL.

Yenoseueckue pacel. OCHOBHbIE  OONbIIME  pachl:  €BPOMEOUAHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHas  (PKBAaTOpUaJbHAs),  MOHTOJOHWIHAsS
(a3uarcko-amepukaHnckasi).  UepTbl  NPUCHOCOOJIEHHOCTH  MpeCTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSAM CYILIECTBOBaHHWs. EIMHCTBO 4YEIIOBEUECKUX pac.
Kpurtuka pacusma.

JdemoHncTpanun:

[Toptpetsr: ®@. Penu, JI. Ilacrep, A. M. Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuubl u cxembl: «Bo3HukHOBeHHne CoyiHEUHOM cucTembl», «Pa3BuTne
OpraHnueckoro wmupa», «PacturenbHas KieTka», «KUBOTHasg  KIIETKay,
«IIpokapuoTnueckasi kietka», «COBpPEMEHHAs CHCTEMa OpPraHUYECKOTO MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIIOBEKOOOPA3HBIX
00e3psin», «OCHOBHBIE MecCTa MaJCOHTOJOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJOBeKa», «/lpeBHenmmue moan», «lpesHue momn», «llepsbie
COBpPEMEHHBIE JIIOAN», «HelloBeUeCKre pachl».

O6opynoBanne:  mymsiku — «lIpoucxoxknenue — demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CJICTIKK WIU
U300pKEHHUSI KAMEHHBIX OpYJIUd MNEepBOOBITHOTO YesoOBEKa (KaMHHU-YOIIEPHI,
pyOuna, ckpebna), TeOXpoHOJOrHMYecKass Tabnuma, Koiulekuus «Dopmer
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUN».

JlaGopaTopHble U MpakTHYECKHe PadoOThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PacTeHU U
YKUBOTHBIX B KOJJIEKIUSX).



OKCKypcHsl «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIM WIH KpaeBEAUYECKUI My3€ll).

Tema 3. Opranu3sMbl 1 OKpPYKaOLIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJladyd U pa3/ielibl IKOJIOTuU. MeToabl SKOJOTUYECKHUX
UCCJIeI0BAHUM. DKOJIOTMUYECKOe MUPOBO33PEHUE COBPEMEHHOTO YeJI0OBEKaA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAs, MMOYBEHHAs,
BHYTPUOpPraHU3MEHHas!.

Oxonoruueckre (axktopel. Knaccudukanus skxonoruueckux (HakTOpOB:
abnotuyeckue, OUOTHMYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHX
(baKkTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (aKTOphI: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOANU3M.
[TpucniocoOnenust OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTMsl.

buotnueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aMO/ICHICTBUM:
KOHKYPEHLUsA, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koonepanus,
MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKUX B3aWMOACUCTBUN Ui CYIIECTBOBAaHUS
OpPraHU3MOB B MPUPOJHBIX COOOIIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyisnur. (OCHOBHbIE TOKa3aTenu
HOMYJISILIMA: YHUCICHHOCTh, IJIOTHOCTb, POXKJAEMOCTb, CMEPTHOCTBH, MPHUPOCT,
murpanus. JJmHaMuka YMCIEHHOCTH TOMYJISIUY U €€ PeryJsiusl.

JdemoHncTpanuu:

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

Tabnuubl u cxemsl: kapta «[Ipupogusie 30Hb1 3emuany, «Cpeabl oOUTaHUS
opranu3moB», «®Poronepuoansm», «llomymsmuny, «3aKOHOMEPHOCTH poOCTa
YUCIIEHHOCTU MOMYJISINKU UHPY30puH-TyPenbku», «[luieBsie nemnm».

JlaGopaTopHble U MpakTHYECKHEe PadoOThI:

JlaGopartopnas pad6ota Ne 3. «Mopdonoruueckue 0COOCGHHOCTH PACTCHHUM U3
Pa3HBIX MECT OOMTAHUS.

JlaGoparopHas padota Ne 4. «Bnusinue cBeTa Ha POCT U Pa3BUTUE UYEPEHKOB
KOJIEyCa».

[Tpaktuueckas padota Ne 2. «Iloacu€T MIOTHOCTU MOMYJSLUUNA pa3HbIX BUIOB
pacTeHUu.

Tema 4. CooOmecTBa ¥ 3KOJI0rH4eCcKHe CUCTEMBI.

Coo0miecTBo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
IPOCTPAaHCTBEHHAs, Tpoduueckas (muiieBas). Buasl-momunantsel. CBsizu B
OHOIIEHO3E.

Dkoyioruueckue cuctembl (dkocuctembl). IloHstne 00 »sKocucTemMe u
ouoreoneHoze. DyHKIMOHAIBHBIE KOMIIOHEHTBHI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peaylieHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduueckue (muiieBbie) YPOBHM SKOCHUCTeMbI. [IWileBble 1LIEMM U CETH.
OCHOBHBIE TIOKA3aTENIM SKOCUCTEMBI: OMomacca, MPOAYKIHS. ODKOJIOTMYECKHE
nupamMujibl:  MPOIYKLIMHU, YHUCIEHHOCTH, Ouomacchl. CBONCTBA HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCUCTEMa XBOIHOIO
WA UIUPOKOJIMCTBEHHOTO Jieca.

AHTpPONOTrE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroilunmBocTH 3kocucteM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenue B. U. Bepuanackoro o 6mocdepe. ['paHuiibl, coctaB M CTPYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Onochepbl Kak
rJ100aJbHOM JKOCHCTEMBbl. J(MHaMHueckoe paBHOBecMe€ M oOpaTHasi CBSI3b B
onocdepe.

KpyroBopoTs! BemiecTB U OMOr€OXMMUYECKUE KBl AIIEMEHTOB (yrieposa,
a30Ta). 30HAIBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emiin. AHTpONIOT€HHBIE U3MEHEHHs B Onocdepe.
['oGanbHbIE IKOIOTHYECKUE TTPOOIIEMBI.

Cocy1iecTBoBaHHE PUPOIbI u YeJI0BEYECTBA. Coxpanenue
O1opa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yOpPABJICHUS MPUPOJHBIMU pecypcaMd UM MX HUCHOAb30BaHue. JlocTuKeHus
OHOJIOTHUU U OXpaHa MPUPOJIbI.

JdemoHncTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumpr u cxemsl: «Ilumessie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coolmiecTBa», «llenu nuTanusy, «IKoJOTHYECKAas TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOrOo  jeca», «buonenos Bomoéma», «ArpoueHo3», «lIpumepHsbie
AHTPONIOTEHHBIE  BO3JEWCTBHS Ha  IpUpony», «BaxkHeMIIME HMCTOYHHUKHU
3arpsiI3HEHHUS] BO3yXa U TPYHTOBBIX BOI», «[louBa — BakHeWIas COCTaBIAIOIIAs
ounochepr», «DakTophl Aerpaganuu mnousy», «llapHukoBeiil a3 dext», «DakTopbl
paIroaKTUBHOIO 3arpsis3HeHus: Ouocdeprl», «OO0mas cTpykTtypa Ouocheps,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdeps»,
«KpyroBopot yriepona B Ouocdepe», «kKpyroBopot a3ora B mpupoe».

O6opynoBanue: Mojelb-anmaukanus «TunuuHbsle OMOLIEHO3b», TepOapuii
«PacTtutenbHble co00IIeCTBaY, KOJIEKINH «buorieHo3y, «Bpeaurenu BaXHEHIIMX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYIbTYyp», Trepbdapuu U KOJUIGKIUMU pPACTEHUH U
KUBOTHBIX, MPUHAJICKAIINE K Pa3HbIM 3KOJOTHYECKHM TpyIaM OJHOTO BHUJA,



Kpacnas kuura Poccuiickoit @enepanuu, HU300paKEHUS OXpaHIEMbBIX BHUIOB
PaCTEHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA3OBAHIA

Cornmacno ®I'OC COO, ycraHaBmuBalOTCI TpeOOBaHUSA K pe3yibTaTaM
OCBOCHHSI  OOYYalONUMHUCA TPOTPaMM  CpPEIHEro  OO0Imero  0oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJBTATDBI

B cTpykType AMYHOCTHBIX pe3yJbTATOB OCBOEHHUs mpeamera «buomnorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYJArONTUMUCS POCCUNUCKON
rPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOOIPE/CNICHUI0, Hajlu4yhe MOTUBAIMM K  OOY4YEHHIO  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JUYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHUS OHOJOTHYECKOIO
3HaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENPHOCTH I[IEHHOCTHO-CMBICJIOBBIMH  YCTAHOBKAMH, HPUCYLIMMH CHUCTEME
OMOJOTMYECKOrO0  O0pa3oBaHusA, HAJIWYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTD KU3HEHHBIC IJIAHBI.

JIndHOCTHBIE PE3ynbTAaThl OCBOEHUS NMpeaMeTra «bHOJOrus JOCTUTAKOTCS B
CAVMHCTBE YYCOHOW ¥ BOCIUTATEIBHOW JCATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMU POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSMHM, MPUHATHIMUA B OOIIECTBE MpaBUJIAMU U HOPMaMHU
MOBEJCHUSI U CIIOCOOCTBYIOT MpOIlECCaM CaMOMNO3HAHUSl, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUsI, pPAa3BUTHUSI BHYTPEHHEW TO3WUIMU JIMYHOCTH, IATPUOTU3MA,
YBAXKEHHUS K 3aKOHY W IMPABOMOPSAKY, YEJIIOBEKY TPY/Ja U CTAPLIEMY IOKOJICHUIO,
B3aMMHOTO YBaXKEHHUsI, OCPEKHOr0 OTHOIIEHUS K KYJbTYPHOMY HACIEeIUI0 U
TpagulUsM MHOTOHAalMOHAJIbHOTO Hapoaa Poccuiickoir @enepauuu, Npupoae H
OKPYKaroUIEH cpele.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTro mipeamera «buomorus»
JOJDKHBI OTPa)kaTh TOTOBHOCTh M CITOCOOHOCTH 00YyJarONUXCsl pYKOBOJCTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIMX
TPAJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIbITA M OMbITA JAESATEIBHOCTH B MPOLECCE PEANM3ANNU OCHOBHBIX HAIIPABICHUMN
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETrOCsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKCHUE
3aKOHA U IPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIBHOCTH MPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M IMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBIICHSITH €€;

YMEHUE YUYUTHIBATh B CBOUX JEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKIACHUSIMU, KyJIbTYPHBIMHU LIEHHOCTSAMH U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX ¥ HCCJIEAOBATEILCKUX 3a7a4, YBAKHTEIHHOTO
OTHOILIEHUSI K MHEHMIO OIIMOHEHTOB TNpHU OOCYXIECHUU CIHOPHBIX BOIPOCOB
OMOJOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPUHOTHYECKOT0 BOCITUTAHMS:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHUS K CBOEMY HApoOay, YYBCTBA OTBETCTBEHHOCTH MEPE]
Pomguuoii, ropmoct 3a cBOM Kpau, CBOWO PoauHy, CBOM A3BIK U KYJBTYPY,
MIPOLLIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJIEAUIO U MaMSATHUKAM MPUPO/IBI,
JNOCTUXEHUSM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKMX YUY€HBIX B CTAHOBJIEHHE U
pa3BUTHE OHWOJOTHUU, TMOHUMAHUSA 3HAYEHHS OHOJOTMHM B TO3HAHUU 3aKOHOB
PUPOJIBI, B )KU3HH YEJTOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO u 3amuTte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJla B MOCTPOECHUE YCTOMYUBOIO Oy IyIIIEro;

OTBETCTBEHHOE OTHOILIICHUE K CBOUM POAUTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOIO MPUHATHS LEHHOCTEM CEMEUMHOM JKU3HU B COOTBETCTBHM C
TpaguuuaMu HaponoB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECCTBEHHBIX OTHOIICHU;



MOHMMAHUE YMOIMOHATBLHOTO BO3/ICICTBHSI )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIJICHUE
MPOSIBIISITH KAYECTBA TBOPUYECKON JTMIHOCTH;

5) ¢pusuuyeckoro BocnUTaAHUA, GOPMHPOBAHMS KYJbTYPbI 3[0POBbSI U
IMOLMOHAIBHOIO0 0JI1ATONOTYyYHs:

MOHMMAHUE W peanu3amusi 3I0poBOro u Oe3omacHoro oOpasza >KH3HU
(3m0poBO€  THUTaHHWE, COONIOJEHHME TUTHEHUYECKUX TPaBHJI U HOPM,
cOaJIaHCUpPOBAHHBI PEXUM 3aHATUH UM OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTb), OEpPEHKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOLIEHUS K
coOCTBEHHOMY (DPU3UUECKOMY U TICUXUYECKOMY 3710POBBIO;

MOHMMAHUE I[EHHOCTH TPABWI WHIUBUAYAIbHOTO ¥  KOJUIEKTHBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIUX, YTPOXKAIOMINUX 3JOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSTUS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAaHHE IIEHHOCTH MacTEPCTBA, TPYIOTIOOHE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW W COLUAIBHOMU
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHSATH TAKYIO I€SITEIbHOCTD;

WHTEpPEC K pa3muuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymiel mpodeccun U peasr30BBIBATH
cOOCTBEHHbIE KU3HEHHBIE IJIAHBI;

TOTOBHOCTh M CIHOCOOHOCTH K O0Opa3oBaHUI0O W C€aMOOOpa30BAHMIO Ha
NPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

DKOJIOTHYECKH I€JIECO00pa3HOE OTHONICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HHU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHMSI TOCTYIIKOB W OIIGHKM WX BO3MOXHBIX TOCJICACTBUN NSt
OKPYXaroUen Cpebl;

OCO3HaHUE TI00aTBFHOTO XapaKTepa AKOJOTHYECKUX MPOOJIeM W TMyTed ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHHUHU OUOJIOTUHU
3HaHWST W YMEHUS TPU PEHICHUH TPoO0IeM, CBS3aHHBIX C PaIlMOHAIBHBIM
IPUPOOINOIb30BaHNEeM  (COOMIOZICHNE TpaBWUJI  TOBEACHUS B MPUPOJE,
HaIpaBJICHHBIX HA COXPAaHEHUE pPABHOBECUS B HSKOCHUCTEMAax, OXpaHy BHJIOB,
AKOCUCTEM, OHOChephl);



AKTUBHOE HEMNPUITHUE JEWCTBUM, NPUHOCAIIMX BPEHd  OKpPYXKaroueu
IPUPOJIHON cpefie, YMEHHE MPOTHO3UPOBATH HEOIArOMPUSTHBIE SKOJIOTHYECKHE
NOCJIEICTBUSI PEAIPUHUMAEMBIX JEHCTBUI U IPENOTBpALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, YKOJOTUYECKON KYJIbTYpHI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKOHN HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIBHON
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKON JIE€SATEIbHOCTH 3KOJOTUYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHPOBO33PEHMS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOW MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHUDE;

COBEpPUICHCTBOBAHUE SI3bIKOBOM M YWTATEJIbCKOM KYyJNbTYpbl KaK CpEICTBa
B3aMMOJICHCTBUS MEXK/y JIFOJbMH U MIO3HAHUS MUPA;

NOHMMaHUE creuu@UK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHUN PALMOHATIHLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
NpEJCTaBICHUS 00 OKPYXAaloIleM MHUpPE KaK O €IWHCTBE MPHUPOAbI, YeNOBEKa U
oO1iecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W peleHuu MpodiieM
COXpPAHEHUS ITPUPOJHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH AJIi COBPEMEHHOW IMBHIIM3AIINH:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEIMIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pellaTb PEeCypcHble  MpPOOJEeMbl  pa3BUTHUS
YeJIOBEUECTBA, MOUCKA MyTEeH BBIXO/A U3 IJI100aJbHBIX AKOJOTHYECKUX MPoOJieM U
obOecrieueHus  MepexoJa K  YCTOMYMBOMY  pa3BUTHIO,  pPallMOHAIBLHOMY
UCIIOJIb30BAHUIO TPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTUYECKHX 3HAaHUU B IEJsIX
NOBBIIIEHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAy4HOW TIpaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUMOHAJIBHOM I'PaMOTHOCTH OOydaromuxcs, Gpopmupyemon
IpU U3y4eHUH OUOJIOTHH;

NOHMMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIONb30BaTh TMOJydyaeMble 3HAHUS i1 aHaiu3a u
OOBSCHEHMSI ABJICHUM OKPY>KAIOIIETO MUpAa U MPOUCXOIAIIMX B HEM M3MEHEHHUI,
yMEHHE JeflaTh OOOCHOBAHHbBIE 3aKIIOYEHHUS Ha OCHOBE HAyYHBIX (DaKTOB H
UMEIOIINXCS JaHHBIX C LEJIbI0 TOJYYE€HHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS st
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIUSX;

OCO3HAaHHME ILIEHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTh OCYLIECTBIATH
IPOEKTHYIO M HCCIIEOBATENBCKYIO AEATENBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  0Opa3oBaHUIO H
caM000pa30BaHNI0, K AKTUBHOMY MOJyYE€HHIO HOBBIX 3HAaHUN MO OHOJOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbie pe3yJbTaThl OCBOEHUsI yueOHoro mpenmera «buonorus»
BKJIIOYAIOT: 3HAUYMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUSA OO0YyYaIOUIMXCS
MEXIUCHUIUITMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTpPaXKArOIINe
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJOB TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHUE, MPOILIecC,
cucTeMa, HayuHbIM (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEIOBaHUE,  HAONIOJIEHHWE, U3MEpPEHHe,  OJKCIEPUMEHT U  JAPYTuXx),
yHHUBEpCaJbHble Yy4eOHble JeHCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHBHBIE,

peryJsSTUBHBIC), obecrnieynBaroIIne dhopMupoBaHue (yHKITMOHATTLHON
I'PaMOTHOCTH ¥ COLMAJbHOW KOMIIETEHIIMM OOYyYalolUuXcs, CIIOCOOHOCTH
oOyJaromuxcs MCTIOJb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33PEHYECKUE 3HAHWS W YHUBEpPCadbHbIE Y4YeOHBIC JCHCTBUS B
IIO3HABATEJIbHON U COLUAJIBHOW MPAKTHUKE.

MeranpenMeTHble pe3ysibTaThl OCBOCHHUS IMPOTPAMMBI CPEIHEr0 O0OIIero
00pa30BaHUsl TOHKHBI OTPAXKATh:

OBJaanenue YHHBeEpPCAJIbHBIMHA yueOHbIMH NMO3HABATEIbLHBIMHU
NeHCTBUSIMMU:

1) 6a30Bble JIOrHYecKUe AeHCTBHS:

CaMOCTOATENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh NPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHHS
(aHanmu3a, CUHTE3a, CpaBHEHMSI, Kiaccuukaiuu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHSATUM (BBIJEIATh UX XapaKTEpHbIC MPU3HAKH, YCTAaHABJIMBATH
CBSI3U C IPYTUMH MOHATHUSIMM );

ONpPENCNISITh 1M JSATCIbHOCTH, 3ajJiaBasi HapamMeTpbl W KPUTEPUU UX
JTOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI AESATEILHOCTHU C MOCTABICHHBIMU 1EISIMU;

WCITOJI30BaTh OMOJIOTUYECKHUE TOHATUS ISl OOBsICHEHUS (PAKTOB W SIBICHUMN
JKUBOW IIPUPOJIBIL;

CTPOUTH JIOTMYECKHUE pacCyXJeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SIBIICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICIbHbIC CpencTBa TSt MPEACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TaKK€  NPOTHUBOPEUYHMI  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHbBIX
UH(GOPMAIIMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMbl ¢ YUETOM aHaIN3a HMMEIOIIUXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEIBHOCTh, OLIECHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTEIbHOCTH;

KOOPAMHUPOBATh M BBIMOJHATH PabOTy B  YCJIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIUICHUE IPU PELICHUHN )KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE NeiiCTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIbHOMY TIOMCKY METOJIOB PEIIEHUS MPAKTHUECKUX 3324, TIPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIONIb30BaTh pAa3iHyHble BUABl JEATEIBHOCTH MO TOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEPIpeTalnH, MNPeoOPa30BaHUIO M TPUMEHEHHUI0 B Y4eOHBIX
CUTYaIlUsX, B TOM YUCJIE MPH CO3JaHUH YUEOHBIX U COLUATBHBIX IPOCKTOB;

(dopmMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU M METOJIAMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BaATENbHOM
JESITEIIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYMHHO-CIIEJCTBEHHBIE CBS3M UM AaKTyaJM3UPOBaTh 3ajauyy,
BBIJIBUTaTh TUIOTE3y €€ pPELIeHHs, HAaXOAWTb APryMEHThI AJs JOKa3aTeIbCTBA
CBOMX YTBEPXKICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBAaTh TMOJYYCHHbIE B XOJE pEUICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSX;

JaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh 1IEJCHANPABICHHBI MOMCK MEPEeHOca CPEACTB U CIOCOOOB
JENUCTBUS B MPOGECCHOHATBHYIO CPEy;

yMETh MEPEHOCUTh 3HAHWS B IMO3HABATEIbHYIO M IPAKTHUECKYIO 00JIacTH
KHU3HEIEeATEIIbHOCTH;

yMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OPUTHHAJIbHBIE MOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nnopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOpMALUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHTEpaTrype, OWOJIOTMYECKUX CIIOBApsAX W
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



uH(OPMAITUIO PA3IMYHBIX BUIOB B (DOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ T0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(GbopMyIMpPOBaTh 3aNPOCHl U MPUMEHSATH PA3IMYHBIE METOJNBI MPU MOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, HEOOXOAUMOMN JJIsI BBIMOJHEHUS Y4EOHBIX
3ajay;

npuoOpeTaTh OMBIT KCHOJB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJbTYPY aKTUBHOTO HCIIOIh30BAHUS PA3TMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMajbHYI0  (GOpMy  MpeAcTaBICHUS
ouosiornyeckor uHpopmaIuu (CXeMbl, TpauKu, TUarpaMmbl, TaOJUIIbI, PUCYHKU
H Apyroe);

UCIIONb30BaTh HAYYHBIA S3bIK B KayecTBe CpeAcTBa mpu padoTe ¢
OMONOrMYecKoM HHPOpMALME: MPUMEHATh XUMHYECKHEe, (QU3nyeckue u
MaTEeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpMYyJbl, abO0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HABaHWS W 3aUTHl  WH()OpMaIuwy,
MH(OPMAIMOHHOW 6€301TaCHOCTH JIMYHOCTH.

OgyaieHue YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oO61enme:

OCYIIECTBIISITh KOMMYHHUKAITUN BO BCeX cpepax KMU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOT€ WU JIUCKYCCUM MO CYHIECTBY OOCYXIaeMoOil TeMbl (YMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBITIOJIHEHUS TpeiaraeMoun
3a/1aud, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCThH MO3MUIMH JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUH);

pacro3HaBaTh HeBepOaJbHBIE CpEACTBAa OOLICHHS, MOHMMATh 3HAYCHHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYalIUM,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJCUCTBHS, NMMOHUMATh
HaAMEPEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOH popme popMyarpoBaTh CBOM BO3PAKECHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI MPH PEIICHUH OUOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBUS NPU PEIIeHUH Y4eOHOM 3a/1auu;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)/I0Tr0 WieHa KOJIJICKTUBA;



IPUHAMATh LEIM  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BbIBATH U
KOOPJIWUHUPOBATh ACUCTBUA MO €€ NOCTHKEHHIO: COCTaBJISITh IUIAH JICWCTBHM,
pacrupenenartb poid ¢ y4E€TOM MHEHH y4YacTHHUKOB, OOCYXIaTh pEe3yJbTaThl
COBMECTHOI pabOThI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHMKAa KOMAHIbl B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/iaratb HOBBIE IIPOEKTHI, OLEHUBATh HJAEH C TO3MLHUHA HOBH3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTHUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYAIUSX, IPOSIBISATH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

OBJafeHre YHUBEPCANbHBIMH PeryJsaTUBHBIMU ACHCTBUSAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJI BBIABJICHHUS NOpoOJIeM U HX
pelieHus B )KU3HEHHbBIX U YYEOHbBIX CUTYaIUAX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJNEeBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMUSAX M IOCTYIKAax IO OTHOLICHWIO K JKMBOM IPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO NIESITEIbHOCTD, BBISBIATH
npo0semMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTENbHOU
NEATEIBHOCTH U JKM3HEHHBIX CUTYaLNsIX;

CaMOCTOSITEJIbHO  COCTaBJSATh IUIAH pPEIICHUs MpoOJeMbl ¢  y4€ToM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEATNOUYTEHU;

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIOUYTCHHUI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEeIICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (HOPMUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYyIULUU B
pa3HbBIX O0JacTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESTEIbHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSIM;

BJa/JeTh  HAaBBIKAMU  [O3HABAaTEIbHOMW  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHM, UCMOJIb30BaTh MPUEMBI pedJIeKCUU JIS OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILLICHHUS;

YMEThb OILIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELIEHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl JPYrMX IpU aHaIU3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHE ce0s U APYTHUX:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTUBBI M apryMEHThl JPYIMX IpU aHaJlu3e pPe3yJbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

ITpenmeTHble pe3ynabTaThl OocBoeHus nporpamMMmbl COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yueOHoro npeameta «buonorusn
HAy4YHbIC 3HAHUA, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHUIO, MHTEPIPETALIMU U
IpeoOpa30BaHUIO 3HAHUM, BUIbl JEATEIBHOCTH MO MOJIYYEHUIO HOBOI'O 3HaHUS U
OPUMEHEHUIO 3HAHUM B Pa3iMuYHbIX Y4E€OHBIX CUTyallUsX, a TaKXKE B PEaJIbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosorueid. B mporpamme mnpenMerHble
pe3yabTaThl IPECTaBICHBI 110 TOaM 00yUYEeHHS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro mpenmera «buonorus» ¢ 10
KJlacce I0JKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHHM COBPEMEHHOIH €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B Pa3BUTHE OHOJOTUH, (PYHKIIMOHAIHHOU
I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs dKU3HEHHBIX 3a71a4;

YMEHHME DPACKPBIBaTh COAEpKAHME OMOJIOIMUECKHX TEPMHHOB M IOHSITHIA:
KU3Hb, KJIETKa, OpPraHu3M, MeTraboau3M (OOMEH BELIECTB U NPEeBpaIICHHE
SHEPruH), TOMEOCTa3 (CaMOpEryJsilys), YpOBHEBAs OPTaHU3ALUs JKUBBIX CHCTEM,
CaMOBOCIIPOU3BEICHNE (PETIPOIYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTD, POCT U
pa3BUTHE;

YMEHHME H3j1araTb OWOJIOTMYECKHE TEOpUu (KJIETOYHasg, XpOMOCOMHas,
MyTallMOHHAsI, I[EHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3akoHsl (I
Mengens, T. Moprauna, H. 1. BaBusnosa) u ydenus (0 meHTpax MHOroo0Opasus u
IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuil H. W. BaBuiosa), onpenensitb rpaHULbl
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHHUE U
OMMCAHUE >KUBBIX CHUCTEM, IMPOLIECCOB U SIBICHHM, OpraHU3alMs W TPOBEIACHHE
OMOJIOTMYECKOTO  AOKCIEPUMEHTa,  BBIABI)KEHHWE  THUIOTE3bl,  BBISABICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHUE IOJTYYECHHbIX



pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIbI HA OCHOBAHUU TOJTYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICIATH CYIIECTBEHHbIE MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEIECTB U IPEBPALEHUS 3HEPIUU B KIETKe, (pOTOCHHTE3a,
IUTACTUYECKOTO M HHEPreTHYecKOro oOMeHa, XEMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHS, WHIUBUAYaJbHOTO PpA3BUTHUS OpraHuU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh IOJIyYEHHbIE 3HAHUS U1 OOBSCHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHMM, JJI NPUHATUSA NPAKTUUYECKUX PEIICHUN B IOBCEIHEBHOU
KHU3HU C 1eJpl0 oOecreyeHus Oe30MacCHOCTH CBOEro 30pOBbS U 30POBbS
OKPYKAIOIIMX JIOACH, COONII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpPY KaroIen
IPUPOJIHON cpene, MOHMMAaHUE HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTHIKEHUN
COBpPEMEHHOM  Ouosormu U OMOTEXHOJOTMH Ui  PalUOHAJIbHOIO
IPUPOIOTIOIH30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHble TEHETHYECKHEe 3aJaud Ha MOHO- H
OUTUOPUIIHOE CKPEIIMBAHMUE, CLEIMJICHHOE HAacJIeJI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPHUIHOTO CKpEIIMBaHMs AJIs MpencKa3aHUsl HAcleJOBaHUs MPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpaKTUYECKHEe pPadOThI, COOIIOIATH
npaBuiia pu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHME KPUTHUECKH OLEHUBAaTh W HHTEPIPETUPOBATh HH(OOPMALHIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJIOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAcCOBOM MH(OpMaLMK, HAyYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUNH B OMOJIOTHH,
MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NHCBMEHHBIE M YCTHbIE COOOLIECHMUS,
0000111251 OMONOTMYECKY0 MH(POPMALIMIO U3 HECKOJIBKMX HMCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmnapar OMOJOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mpeameta «buonorus» ¢ 11
KJlacce IOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHHUS ECTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B Pa3BUTHE OHOJOTUM, (PYHKIIMOHAIHHOU
I'PaMOTHOCTH Y€JI0BEKa JUIsl pEIICHUs dKU3HEHHBIX 3a71a4;

YMEHHME PACKPBIBATh COAEpKAHME OMOJIOIMUYECKHX TEPMHUHOB M IOHSITHIA:
BUJ, TIONYJIALNS, T€HO(OH, 3BOIIOLMS, ABMXKYIINE CUIIbI ((PAKTOPBI) IBOJIIOLINH,
IPUCIIOCOOTICHHOCTh OPraHU3MOB, BHI000pa30BaHHE, SKOJOTHUECKHE (PaKTOPHI,



IKOCHCTEMa, MPOJYLEHTbI, KOHCYMEHTBHI, PEAYLEHThl, LEeNU MUTAHUA,
AKOJIOTHYECKas pamMua, OMoreonenos, onocdepa;

YMEHHE WH3JaraTh OHOJOTHYECKHEe TEOpUH (3BOJIOIMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHs DBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoziactBa K. M. Bboapa, uepemoBanusi TTaBHBIX HANpaBICHUA U
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. . Bepranckoro),
OTIPEACIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMaM,;

YMEHHE BJIaJIeTh METOJaMH HAYYHOTO TIO3HAHMS B OMOJIOTUN: HAOIIOACHHUE U
OMMCaHUE JKUBBIX CHUCTEM, MPOILIECCOB U SBJICHHMA, OpPraHMU3alMs W TIPOBEIACHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIIBI)KCHHWE  THIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXAY HCCIEAyEeMbIMU BEIUYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIBI HA OCHOBAHUH TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE MPU3HAKH CTPOSHUS OHOJIOTUYECKUX
OOBEKTOB: BHJIOB, NOMYJALMHA, TPOIYLEHTOB, KOHCYMEHTOB, PEAYLECHTOB,
OMOreoIeHO30B W  3KOCHUCTEM, OCOOEHHOCTH TPOIECCOB: HACIEICTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUS, MPUCIOCOOJICHHOCTH
OpPTaHW3MOB, JEWUCTBUSA DJKOJOTHYECKHX (PAKTOPOB HA OpPraHU3MBI, TEepeHoca
BEIIECCTB M TIOTOKAa DHEPIMH B JKOCHCTEMax, aHTPONOTEHHBIX HM3MEHEHHHA B
IKOCHCTEMAax CBOEM MECTHOCTH, KpPYyroBOpOTa BEIIECTB U OMOr€OXUMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSThH TMOJIyYCHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHYECKUX
MIPOIIECCOB W SIBJICHWM, /IS MPUHATHS MPAKTHUECKUX PEIICHUH B IMOBCEIHEBHOM
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI M 3I0POBBSA
OKPY’KAIOIIMX JIFOCH, COOII0IEHUSI HOPM I'PaMOTHOTO TIOBEJICHUS B OKpY KaroIen
IPUPOJIHON cpene, MOHUMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PallMOHAIEHOTO TPUPOIOTIOTH30BAHHS,

YMEHHE pelIaTh dJIeMEHTapHbIe OMOJIOTHMYECKUEe 3a7aud, COCTABIATH CXEMBI
MEPEHOCa BEILIECTB U IHEPTUU B IKOCHUCTEMAX (LIEMH MUTAHUS);

YMEHHE BBIMOJHATH J1a0OpaTOpHbIE M MpaKTUYECKHe pPadOThI, COOIIOIATH
npaBuiia pu padoTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HHTEPNPETUPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJACP)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHHUS W3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(pOPMALIMU, HAYYHO-TIOMYJISPHBIE
MaTepuaibl),  paccMaTpuBaThb  TIJOOAlIbHBIE  SKOJIOTHYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MMO3HUIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast OUONIOTHUECKYI0 MHPOPMAIUIO U3 HECKOJBKUX HUCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmnapar OMOJIOTHH.
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

* buonorus, 10-11 knaccel/ 3axapoB B.b., Pomanosa H.W., 3axapora E.T.; nox
penakuueit Kpukcynosa E.A., O0G11ecTBO ¢ OrpaHUY€HHON OTBETCTBEHHOCTHIO

«Pycckoe croBo - yueOHUK»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJISA
http://bio.1september.ru

http://college.ru/biologiya/

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
http://school-collection.edu.ru

http://fcior.edu.ru






