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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpamMmbl MO OMOJIOTMH TEOPETHUECKYIO OCHOBY IS
ompeneyeHus MoAXoJ0B K (OPMHPOBAHUIO COJAEp>KaHUS Y4eOHOro TNpenMeTra
«buosorusi»  coctaBwiIM: KoHUenTtyaiaeHble mnoioxenns DPIroC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JIeH, CONepKaHus, pE3yJbTaTOB OOyYeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOLIUX HENSIX U
OPUHIIUMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmiero oOpa3oBanusi B Poccuiickoit @Denepanu, a TakKe TMOJIOKEHUS O
cnenuduke Ononoruu, e€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00ECIEUSHUN
CYIIIECTBOBAHMS YeoBeuecKoro oomecTBa. COTrIacCHO Ha3BAaHHBIM IOJIOKEHUSM,
ornpe/eseHbl OCHOBHBIE (PYHKIIMU MPOrPaMMBbI 10 OUOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 10 Ouosioruu JaéT MpEACTaBICHHWE O IMeIax, 00 oOiei
cTparerud OOydYeHHs, BOCIUTAHUS W PA3BUTHSI OOYYaIOUIUXCS CpEIACTBAMU
yaeOHOro mpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
colepXkaHue, ero CTPYKTypy, paclpeielieHne TOo pa3ieliaM ¢ TeMawm,
PEKOMEHIyEMYIO TOCJEeI0BATEIbHOCTh U3yUeHUs y4eOHOTO Marepuasia ¢ y4ETOM
MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BATEIHLHOTO
mpoIiecca, BO3PAaCTHBIX OCOOCHHOCTEN 00yJarOIIIXCS.

B nporpamme mo OWONOTMM TakKe YYHMTHIBAIOTCS TpeOOBaHHS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeJIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (HOPMUPOBAHMHM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIbHOU
NEeATEIbHOCTH/YYEOHBIX JEeUCTBUM OOy4YaroMMXCS IO OCBOCHMIO COAEpKaHUA
OMOIOrHYecKOro 00pa3oBaHMUsL.

B nporpamme no 6uonorum (10-11 kmaccel, 6a30BbIi ypOBEHb) pealn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3y4YeHMHM OWOJIOTMM, Ojlaronapss 4yeMy B HeW
POCMATPUBAETCST HAMpPaBICHHOCTb HAa pa3BUTHE 3HAHMM, CBSA3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX
OPUEHTAINNA JTUYHOCTH, SKOJIOTUUECKOTO MBIIIIEHHUS, TPEICTABICHUN O 3J0POBOM
oOpase XU3HU U OEPEKHBIM OTHOIIEHHWEM K OKPYXAIOIIeHd MPUPOTHON Cpene.
[ToaToMy Hapsay ¢ u3ydeHHEM OOIEeOMOJIOrMYECKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHUHU KUBBIX CUCTEM PAa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOrpaMMe Mo OMOJIOTHHU YACICHO BHUMAHUE WCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHW B MTOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 33714, B
TOM 4YHCle: TPO(QUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBAHUI 4YeslOBEKa, MEIMKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUs HKOJIOTUYECKU
1€JecCO00pa3HOro TMOBEACHHUS B OKpYyXalollled NpUPOAHOW Cpeie, aHaiu3a
BIUSHUAS XO3SUCTBEHHOW ACSATENHHOCTA YEJIOBEKAa HAa COCTOSIHHE MPUPOJHBIX WU
WCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHUMAHHUSI K MPUKIIATHOW HATIPABICHHOCTH
yueOHoro npenMera «buosiorus» mpoauKTOBAHO HEOOXOJIMMOCTBIO 00ecreueHus



YCIOBUH ISl pEIICHUs] OJTHOM M3 aKTyaJbHBIX 3aJ1a4 IIKOJLHOTO OMOJOTHYECKOTO
oOpa3oBaHus, KoTopas mpenmnosaraer (opMHpOBaHHE y  OOy4aromuxcs
CIIOCOOHOCTH aIaliTUPOBAThCA K M3MEHEHHSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHUDA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUS 3aHMMAeT BaXKHOE
mecto. OHa oOecreunBaeT (OPMUPOBAHUE y OOYYAIOUIMXCA MPEACTABICHUN O
HAyYHOUW KapTHUHE MHpa, pacupsieT U 00O0OIIaeT 3HaHUS O KMBOW HpUpoje, eé
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allMd W SBOJIOLUH, CO3MAET
yCIOBHUA  JJIA:  TIO3HAHUS  3aKOHOB  JKMBOW  HpUpoAbl,  (HopMuUpOBaHUS
(YHKIMOHATBPHONW T'PaMOTHOCTH, HABBIKOB 3JI0pOBOrO M Oe3omacHoro obpasa
KHU3HHU, SKOJOTHUECKOT0 MBIIUICHHUS, IIEHHOCTHOT'O OTHOILIEHUS K >KUBOU MPHUPOJE
U YEJIOBEKY.

Bosbiioe 3HaueHne OMOJIOTUS UMEET TaKXKe I PEIeHUs] BOCITUTATEIbHBIX U
pa3BUBAIOUIMX  3ajad  CcpegHero  obOmero  oOpa3oBaHuUs,  COLUAIN3ALUH
oOyuaromuxcs. M3yuenune 6uonorun obecrneynBaeT ycaoBHs i (POPMUPOBAHUS
WUHTEIJUICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HMH()OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET MHTErpalid OMOJOTMUYECKUX 3HAHHUH C
NPEICTaBICHUSAMU U3 IPYTUX YU4EOHBIX NPEAMETOB, B YACTHOCTH, (GU3UKU, XUMHU
u reorpaduu. HazBaHHble MOJOXKEHUS O NpeJHA3HAYECHHHM Y4eOHOro MpenMeTa
«buonorus» cocraBUIM OCHOBY Ui ONPEIEICHUS MOAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHMIO €r0 COAEp)KaHUsS, MPEACTABIEHHOTO B TMporpamme IO
OHOJIOTHH.

Ot6op conepxanus yueOHoro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TO3ULUH KyJIbTYpOCOOOPA3HOTO IOAXO0Ja, B COOTBETCTBHH C
KOTOPBIM OOYyYalOlIUeCs: JOJKHBl OCBOMTH 3HAHMS W YMEHHS, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYphl, OMNPENETSIONMNE aJeKBATHOE IOBEICHUE
YeJIOBeKa B OKpY’KaloUIle NMPUPOIHON cpene, BOCTpeOOBaHHBIE B IMOBCEIHEBHOM
KHU3HU M TIPaKTHUECKOW nesitenbHOCcTH. Oco0oe MecTo B STOW CHUCTeMe 3HaHUii
3aHUMAIOT JIEMEHTHI COACPKAHUSL, KOTOPbIE CIYX,aT OCHOBOM AJi (pOPMUPOBAHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
HEHHOCTHBIX  OPUEHTAIUSX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHOJIOTUYECKOTr0 00pa30BaHUsI.

CTpyKTypHpOBaHHE COJEpXKaHHUs Yy4eOHOro MaTepuaia B IpPOrpamMMme 10
OMOJIOTHH OCYIIECTBICHO € Y4E€TOM NPUOPUTETHOTO 3HAYEHMS] 3HAHUM 00
OTIIMYUTETILHBIX OCOOEHHOCTAX KUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3aIiy U
3BOJIIOIMH. B COOTBETCTBHUM C 3TUM B CTPYKTYype yueOHOro npenmeta «bruomorus»
BBIJICJICHBI CJIEAYIOUINE cofepKaTenbHble TUHNM: «bronorus kak Hayka. MeToibl
Hay4YHOro mno3HaHus», «Kietka kak Ouonoruyeckas cucremay, «OpraHusMm Kak



Oouonoruueckas cucreMa», «CucTeMa M MHOrooOpas3ne OpPraHUuYecKOro MHUpPay,
«DBOJIOLUSA KUBOU MPUPOABD, « IKOCUCTEMBI M IPUCYIITUE UM 3aKOHOMEPHOCTH.

Lenp u3yuenus yueOHoro mpenmera «buonorus» Ha 0a30BOM YPOBHE —
OBJIaJicHUEe  OOy4yaroLUMMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHM3alMi JKMBBIX CHCTEM pa3HOIO paHra MW MpUOOpEeTeHHuEe yMEHMH
UCIIONIb30BaTh ATH 3HAHUS JJIi TPAMOTHBIX JEHCTBUH B OTHOUICHHH OOBEKTOB
KUBOU MPUPOABI M PEHICHHS] PAa3IUYHbIX KU3HEHHBIX MPOOIIEM.

Joctmxenue 1enu uzydeHus: ydyeOHoro npeamera «buosnorus» Ha 6a30BoM
YPOBHE 00ECIIEUNBAETCS PEILICHUEM CIICAYIOIUX 3a/1a4:

OCBOEHHE OOYyYalOIMMUCS CUCTEMbl 3HAHUH O OHOJOTMYECKUX TEOPUsX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTe3aX, MPAaBHIIAX, CIYXKaIIUX OCHOBOM
s (opMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHON KapTUHE MHUpa, O
METOJlaX Hay4YHOI'0 MO3HAaHMsI, CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHM3al[MH, BBIAAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH;

dopMupoBaHre y OOYYAIOIIMXCS MO3HABATEIbHBIX, MHTEJUIEKTYAJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHalW3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHBbIX B3IJISI0B, WAEH M TOAXOJOB K M3YUYEHHUIO >KHUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHU3alluy;

CTaHOBJIEHHWE Yy oOOyvarommxcs oOmeld KyJabTyphl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBICHUS OKPY)KAIOIIETO
MUpa KUBOM MpPHUPOAbI HA OCHOBAHMM 3HAHUI M OMNbITA, IOJYYEHHBIX IIpU
U3y4E€HUU OMOJIOTHH;

(GopMupoBaHHE Yy OOYYAIOIIMXCS YMEHMH WIIIOCTPUPOBAaTh 3HAYEHHE
OMONOTMYECKUX 3HAHUM B MPAKTUYECKOW JAEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIMTAHUE YOEXKNEHHOCTH B BO3MOKHOCTH ITO3HAHUS YEJIOBEKOM IKUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K HEN, COOIIOICHNS STUUECKUX
HOPM IpY MIPOBEIECHUHN OMOJIIOTUYECKUX UCCIIeI0BAHUM;

OCO3HAHHE IEHHOCTH OWOJOTMYECKHX 3HAHUW Ji TOBBIMICHUS YPOBHSA
IKOJIOTUYECKOMN KYIBTYPHI, A1 ((OPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS;

MIPUMEHEHHUE NMPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCEHEBHOM KU3HU ISl
OLICHKH TOCJIEICTBUN CBOEH AESITENbHOCTHU 10 OTHOIIECHUIO K OKPYKAIOIIEH cpeae,
COOCTBEHHOMY 3[I0pOBBIO, OOOCHOBaHHME U COOJNIOJEHHE Mep NPOPUIAKTUKU
3a00JIeBaHU.

B cucreme cpennero oduiero oopazoBaHusi yueOHbIi npenmMer «buosmorusy,
U3y4aeMblil Ha 6a30BOM YpOBHE, SIBJISIETCS 00s13aTENIbHBIM Y4€OHBIM IPEAMETOM.



Jlst m3ydenusi Onoaoruy Ha 6a30BOM YPOBHE CPEIHETO 001Iero 00pa3oBaHus
otBoauTcs 68 vacoB: B 10 kinacce — 34 yaca (1 yac B Heaemo), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJEPKXAHME OBYUYEHUA
10 KITACC

Tema 1. BuoJsiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocopuei, STUKON, SCTETUKON U MPABOM.
Ponr Ouonoruu B (QOpMUpPOBAaHMM COBPEMEHHOW HAay4YHOW KapTUHBI MHUpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTopl MO3HAHUS KUBOM MPHUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, KiacCUpUKalus, MOJAEIUpPOBaHUE, CTaTUCTHYecKas o0padoTka
JTAHHBIX ).

JdemoncTpanun:

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

Tabmuibl 1 cxeMbl: «MeTOoIbI TO3HAHUS JKUBOU MPUPOIBI.

JlaGopaTopHble U MpakTHYECKHEe PadoThI:

[Tpaktuueckass padora Ne 1. «Vcnonb3oBaHue pa3IUYHBIX METOAOB IpHU
U3Y4YEeHUU OMOJOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U HX OPraHM3aLMs.

KuBblie cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: onongorun. Otandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpa3ue. YpOBHU OpraHU3aluU OMOCUCTEM:
MOJIEKYJISIPDHBIM, KIJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIM, MOMYJIALMOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOC(EPHBIH.

JdemoHcTpanuu:

Tabnuubl U cxeMbl: «OCHOBHBIE PU3HAKH >KU3HWY», «YPOBHU OpPraHU3aluU
YKABOW MPUPOIBI».

Oo6opynoBanue: Mmojaenb MoJiekyisl JJHK.

Tema 3. XumMHu4ecKHil COCTAB M CTPOCHHE KJIETKH.

XHWMHUYECKUM COCTAaB KIIETKM. XUMHUYECKHUE DBJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpanbHbIE BEIECTBA.

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

benku. CoctaB u crpoeHre OenKOB. AMUHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3aMeHnMBble ¥ 3aMEHUMbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€JIKOBOM MOJIeKYyJbl (NepBUYHAs, BTOpHUYHAs, TPETHUYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKuMe cBoWcTBa OenkoB. buonormueckue
byHKIIUN OETIKOB.



depmenTtsl — Owonormdeckue Karanm3aTtopbl. CtpoeHue QepmeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmeHnTsl. Butamunsbl.
OT1nuunst JepMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHocaxapuabl  (TJIFOKO3a, pubo3a ©  Je30KCHupud03a),
aucaxapujibl - (caxaposa, JIaKTO3a) U ToJMcaxapuibl (Kpaxmal, TJIUKOIeH,
HesToa03a). buonornueckue GyHKIUU YIIeBOIOB.

Jlununel: Tpurauuepuasl, Qochomunuasl, crepounsl. [ uapodUIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHe
yTI€BOA0B, OEJIKOB U JIMIUI0B KaK MCTOUHUKOB YHEPTHUU.

HykneunoBesie xucnotrsl: JHK u PHK. Hykmeornasl — MOHOMEpHI
HykienHOBBIX kucnoT. Ctpoenne u Qynkunu JHK. Ctpoenne u ¢pynkmuu PHK.
Bunast PHK. AT®: crpoenue u GpyHKIINN.

[utonorus — Hayka o kietke. KiietouHas Teopust — mpuMep B3aUMOAECUCTBUS
ujel 1 pakToB B HAYYHOM MO3HAHUH. MeTObl U3yUYeHUs KIIETKH.

Knerka kak menoctHas >kuBasg cuctema. OOmye MNpU3HAKH KIETOK:
3aMKHYyTasi HapykHas MmemOpana, monekyinbsl JIHK kak renermdeckuil ammapar,
CUCTeMa CHHTe3a Oerka.

Tunel KJIETOK: JyKapuoTHueckass W mpokapuotruyeckas. OcoOeHHOCTH
CTpPOEHHUsI MpoKapuoTuueckor kietku. Kierounas crenka Oakrepuit. CTpoeHue
AYKApUOTUYECKOW KIIeTKU. OCHOBHBIE OTJWYUS PACTUTEIbHOM, >KUBOTHOU W
IrpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTE€HKA, IIIMKOKAJIUKC, UX
dbyukiuu. [1nasmaTnyeckas MemOpana, e€ cBoiictBa u ¢pyHkiuu. [{utomnnasma u eé
opranounabl. OnHomeMOpaHHble opraHouabl kieTku: JIIC, anmapar I'onabmxu,
an30CcOMBI.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILIACTHJBI.
[IpoucxoxaeHnne MUTOXOHApWA U miacTua. Buasl mmactua. HememOpanHubie
OpraHOMWJbl KJIETKH: PUOOCOMBI, KIIETOUYHBIA IEHTP, LEHTPUOIH, PECHUYKH,
KryTUKA. OyHKIIMU OPraHOUI0B KJIETKU. BKiItoueHus .

SAnpo — perynatopHslil neHTp KieTku. CTpoeHue sapa: saepHas 000104Ka,
KAapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHcTpanum:

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

Jwuarpammsbl:  «PacrpeneneHne XUMHAYECKUX DJIEMEHTOB B HEXXHUBOM
npupoze», «PacrnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubl u cxembl: «llepuognyeckass TabiauIla XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «bruocunTes 0enka», « CTpoeHue MoJIeKyJbl OeKay,
«Ctpoenne pepmentay, «Hyknennosrie kuciotel. JJHK», «Ctpoenue monekynbl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKn», «CTpOeHUEe KXUBOTHOU KIETKW»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpoeHHe MNPOKAPUOTUUECKON KIETKHY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuas.

OO6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE IS MPOBEACHHUS
HAOJIOCHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKpOIpEnaparbl pPAaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATHHBIX KIIETOK.

JlabopaTtopHblie 1 npakTHYecKHe padoThI:

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

JlabopatopHas pabora Ne 2. «M3ydeHue CTpoeHUS KIETOK PACTECHHUIA,
KUBOTHBIX W OaKTEepHUil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OTUCaHUE.

Tema 4. ’KuznenesiTeJbHOCTL KJIETKH.

OOMeH BeIIecTB, Wi MeTab0au3M. AcCUMUIIALMS (TIIIaCTUYECKU OOMEH) U
JTUCCUMUTISIINSA (SHEPTETHUECKHT OOMEH) — JIB€ CTOPOHBI E€IMHOTO IIpoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPTUU B TMOHUMAHUU
MeTabonu3ma.

Tunbel oOMeHa BemecTB: aBTOTPO(DHBIN U rerepoTpodHbIit. Ponbs dhepMeHTOB
B 0OMEHE BEIECTB U MPEBPAILLEHUN SYHEPTUU B KIIETKE.

®dotocunre3. CpetoBas u TemHOBas (a3pl  (oTocuHTeza. Peakuuu
doTtocunteza. DpdexTuBHOCTh PpoTOCHHTE3a. 3HaUeHHEe (HOTOCHHTE3a IS )KU3HU
Ha 3emue. BiausiHue ycioBuii cpenibl Ha (POTOCHUHTE3 U CIIOCOOBI MOBBIIICHUS €r0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHHUI.

XeMOCHHTe3. XEeMOCUHTE3UpYIoNe OakTepuu. 3HaUYEHUE XEMOCUHTE3a IS
KU3HH Ha 3emIe.

DHepreTruecknii oOMeH B KJeTke. PaciieryieHne BemecTB, BBIACICHUE U
aKKyMYJIMpPOBAaHHE DSHEPrud B KJIETKE. OJTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxxenue u ero Buibl. KucinopoaHoe OKHCIEHHE, WM KJIETOYHOE
JIbIXaHUE. OxkucnIuTeNnbHOE dbochopunmmpoBaHue. D¢ddexTuBHOCTH
HHEPreTUYECKOTr0 OOMEHa.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmauus u JHK.
Peanmuzanus renerndeckod mHOpManMM B KieTKe. ['€HETHYECKUH KOJ U €ro
cBoiictBa. Tpanckpunius — matpuusblii cuate3 PHK. Tpancnsuus — 6nocunTes
Oenka. Otambl TpaHchsauuu. KoawpoBaHue aMWHOKHUCIOT. Ponbs pubocoMm B
OouocuHTe3e Oemka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpYyChl. cTopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOEHHOCTH CTPOECHHMS M JKU3HEHHOIO LIHMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, >XMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BHUY) — Bo3dyautens CIIM/a.



OOpatHast ~ TpaHCKpuWIIUsS, peBepraza u  uHTerpaza. lIpodumakrrka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMIA.

JdemoncTpanun:

[Toptpetsl: H. K. Konbuos, . Y. UBanoBckui, K. A. Tumupsizes.

Tabmuupbl u cxembl: «Tunel nutaHusy, «Meradonusm», «MuUTOXOHAPUS,
«OHepreTnyeckuii oOMen», «Xjopormtacty, «Dotocuntes», «Ctpoenue JIHKY,
«Ctpoenre u QPyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xuzHeHHbIM 1k Bupyca CIIM/la,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moxaenu-anmnkauuu «Yasoenue [IHK wu Tpanckpumnuumsy,
«buocunTes 6enkay, «CTpoeHHe KIETKN», MOenb cTpykTyphl JITHK.

Tema 5. PasmMHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KierouHnblii MK, WM >KU3HEHHBIM LMK KieTku. MHtepdaza u MUTO3.
[Ipoueccnl, mpoTekaromue B uHTepdaze. Permkanusa — peakuus MaTPpUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBII HabOp — KapUOTHIIL
JluniouaHeIi W TalJIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBI.  XPOMATHIBI.
[{uTosiOrMUEeCKHE OCHOBBI PAa3MHOXKEHUS W HWHIWBUIYAJIBHOTO  Pa3BUTHS
OpPraHU3MOB.

Henenue knetkn — muto3. Craauu murtosza. IIpoueccsl, nmpoucxonsime Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOIOrMYECKUI CMBICT MUTO3A.

[Tporpammupyemast rubGesb KJIETKA — aromnTo3.

@dopMbl pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U mnosioBoe. Bunbl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHME OJHO- W MHOTIOKJIETOYHBIX,
crnopooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXkeHue. VcKyccTBeHHOE KIIOHHMPOBAHUE
OPTaHU3MOB, €r0 3HAYEHUE ISl CEIEKIIUU.

[TooBoOE pa3MHOKEHHE, €TO OTIUYHSI OT OECTIOJIOTO.

Meiio3. Craguu Mmeio3a. IIpomecchl, MpOUCXOSIIME HA CTaausIX Meo3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrosep. bBHOJIOrMYECKHUIA CMBICT H
3Ha4YEeHUE MeHo3a.

['ameTorenes — mporecc 0OOpa3oBaHUS TMOJOBBIX KIETOK Yy IKUBOTHBIX.
[TomoBeie Kene3bl: CeMEHHWKH W SUYHUKA. OOpa3oBaHHE W PA3BUTHE TOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SUIEKIeTKa) — CIHepMaTOreHe3 M OBOIEHES.
OCOOEHHOCTH CTPOCHHS SAMIIEKIETOK U crepMaro3ouaoB. OIuioJ0TBOpEHUE.
[TapTeHnorenes.

WunuBunyanbHoe pa3BuTHe (OHTOTEHE3). OMOpHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrarnbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHMBOTHBIX:
npobienue, racTpyisiusi, opraHorene3. [loctamOpuonanbHOEe pazButHe. TUIIbI
NOCTAIMOPUOHANIBHOTO PAa3BUTHS: TMpsMOe, HempsiMoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct m pasButue pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJUU Pa3BUTHS.

JdemoHcTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOAOTBOPEHUE y LBETKOBBIX pacTeHuil», «BererarnBHoe pa3MHOKEHHE
pactenmit», «Jlenenue kneTku OakTtepuity, «CTpoeHHE TOJOBBIX KIIETOKY,
«Ctpoenne xpoMocoMb», «Knerounsiii mukny, «Pemmukanus JTHK», «Mutos»,
«Meiio3», «IIpsamoe n HenpsmMoe pa3BUTHEY, «l'aMeTOreHe3 y MIICKOIUTAIOIMINX U
4eJnoBeKay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

Oo6opyaoBanue: MUKPOCKOIIL, MUKpOIpenapaThbl «CnepmMaTo30H/1bI
MJIEKOIIMTAIOLEr0», «SIMIIeKIeTKa MIIEKONUTaImero», «Kapunoknnes B Kierkax
KOpEIIKa JIyKa», MAarHUTHas MOJENb-allIUIMKalus «/leneHue KIeTKu», MOJAEIb
JHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTtopHblie 1 npakTHYecKHe padoThI:

Jlabopatopuas pabora Ne 3. «HaGmromenwe MHTO3a B KIIETKaX KOHYHMKA
KOPEIIIKa JIyKa Ha TOTOBBIX MUKpPOIIpenapaTax.

JlaGoparopHass pabota Ne 4. «M3ydyeHue cTpoeHUs NOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTax.

Tema 6. HacjiecTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipeamet u 3amauu reHeTUKU. VicTopust pa3BUTHs reHETUKU. Poiib nuronorun
U 3MOpHOJIOTMM B CTAHOBJIEHWU T'€HETUKU. BKilaj poccHHCKMX U 3apyOe’KHBIX
yu4€HbIX B pa3BUTHE TE€HETUKU. MeToabpl TEeHETUKU (TMOPUIOJIOTHYECKU,
LHUTOT€HETUYECKHUM, MOJEKYJISIPHO-TeHEeTUYeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnyecKasi CHMBOJIMKA, HCIIOJIb3YEMAasl B CXEMax CKpEIIMBAaHUM.

3aKOHOMEPHOCTHY HACJIEAOBAaHUS NPU3HAKOB, YCTAHOBIICHHBIE I'. Mennenem.
MoHoruOpuaHoe CKpellMBaHHE. 3akOH €IMHOO0Opa3ust TUOPHUIOB NEPBOIO
nokosnenus. IlpaBwiio JOMHHMpOBaHMS. 3aKOH pacCUICIUIEHHS MPU3HAKOB.
['unore3a ynctoTsl rameT. [logHOE M HEMOJIHOE TOMUHUPOBAHHUE.

JurubpugHoe  CKpeliMBaHHWE. 3aKOH  HE3aBHUCHUMOIO  HAclleOBAHUS
npu3HakoB.  L{uToreHeTnueckue - OCHOBBI ~ JAMTMOPUIHOIO  CKPEILMBAHUA.
AHanu3upyoniee ckpemuBanne. Mcnonp30Banne aHAIM3UPYIOIIETrO CKPEIIMBaHUs
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuerieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HacJEeI0BaHMIO TeHOB. HapyleHne cuemieHns reHoB B pe3yJibTare
KPOCCHUHI'OBEpaA.

XpOMOCOMHAas1 TEOPHsI HACJIEICTBEHHOCTH. | 'eHeTHnYeCKne KapThl.



['eHetrka mosa. XpoOMOCOMHOE ONpPEAETEHUE MoJa. AYyTOCOMBI U MOJIOBBIE
XpoMocoMBbI. ['oMorametrHeie W rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHJibl K3BMEHUMBOCTH: HEHACJIEACTBEHHAsS U HACJIEICTBEHHAS.
Ponb  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTUKA
MOIU(UKAIIMOHHOW U3MEHYUBOCTH. BaprallMoHHbIN psiJl ¥ BapHallMOHHAS KPUBasi.
Hopma peaxkuuu mpusHaka. KoJiM4eCTBEHHbIE M KAUECTBEHHBIC IPU3HAKU U UX
HOopMa peakinu. CBoricTBa MOAM(MUKAIIMOHHON U3MEHYHNBOCTH.

HacnenacTtBenHas, WM TE€HOTHIHYECKas, H3MEHUYMBOCThb. KoMOmHATHBHAS
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBa KOMOWMHATHUBHOMU
W3MEeHUYMBOCTA. MyTarmoHHasi "3MeHIHBOCTh. Kimaccudukamnus MmyTamnuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYMHBI MyTaluid. MyTareHHble (aKTOpHI.
3aKOH TOMOJIOTUYECKHUX PSAJIOB B HAclIeACTBEHHOM n3MeHnunBoctu H. 1. BaBuiiosa.

BHesiaepHas HacaeCTBEHHOCTh U U3MEHUHUBOCTb.

['enetuka uyenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOJbl T€HETHUKHU
YeJIOBEKAa: T€HEAIOTHYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHYCCKUN, OMOXUMHYECKHIA,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONPEAECIEHNE TCHOTHIIA:
MOJJHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[TI1P-anamm3a. HacnencTtBeHHsie 3a00JieBaHUS YEJIOBEKA: T'CHHEBIC OOJC3HH,
OONe3HN C HACJIEACTBEHHOW MPEIPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue # reHeparthBHble MyTanuu. CTBOJOBBIE KIETKU. [IpuHUUIBI
3I0pOBOT0 00pasa KU3HH, JUATHOCTUKU, MPO(PUIAKTUKHU U JICUSHUS] TEHETUYECKUX
Oosie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIUIIMHCKON
T€HETUKH B MIPEJOTBPAICHUH U JICYCHUY T€HETUUECKUX 3a00JIeBaHUI YeloBeKa.

JdemoHncTpanun:

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

Tabmuiet © cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHUE M €ro
IUTOTE€HETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUSI U €ro ILHUTOreHEeTHYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOoe  CKpelMBaHUE,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Metio3»,
«B3auMoIeNCTBUE  AJUICNIBHBIX TE€HOBY», «l'€eHeTnueckue KapThl PACTCHUH,
JKUBOTHBIX U 4YeJOBeKa», «l'eHeTnka momna», «3aKOHOMEPHOCTH HACJIEIOBaHMUS,
CLHEIUIEHHOTO C mnonom», «KapuoTumbel 4eloBeKa UM KUBOTHBIX», «Buael
U3MEHUYMBOCTH», «MoauduKkanruoHHas W3MEHYHBOCTH», «HacmemoBanue pesyc-
bakTopay, «I'eHeTHKa rpynn KpoBu», « MyTaliMoHHas U3MEHYHUBOCThHY.

O6opynoBanue: MoJelu-anmukanuu «MOHOTUOpUIHOE CKpEeluBaHUE,
«HenonHoe nmoMuHHMpoBaHuEe», «JluruOpuaHoe ckpemuBanue», «llepexpéct



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

JlabopaTtopHblie U NpakTHYecKHe padoThI:

JlabopaTtopHas pabora Ne 5. «/3ydeHue pe3yiabTaTOB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKPEIMBAHUS Y TPO30(PUIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yueHne MoauUKAITMOHHOW W3MEHYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSAJa U BAPUALIMOHHOM KPUBOW.

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

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

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOUECC. 3apOKICHHUE CENEKUUH U JTOMECTUKALMS.
VYuenne H. . BaBumoBa o0 T1ieHTpax TMPOUCXOXKJICHUS U MHOTroo0pasus
KyJIbTYPHBIX pacTeHHUW. LIEeHTpbl MPOMCXOXKAECHHUS JOMAIIHHUX >KUBOTHBIX. Copr,
II0pOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI ceNeKInu. MaccoBblii U MHAUBUIYaJIbHBIA OTOOPHI B
CEJIEKIIMM pPAacTEHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. biM3kopoACTBEHHOE
cKkpeuuBanue — HHOpuAuHT. Ywucras nuHug. CKpellMBaHUE YHMCTHIX JIMHUU.
['eteposuc, wnu rudpunnHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUIUHT.
Otnanénnas rtulOpunuzauus u €€ ycrnexu. VICKycCTBEHHBIN MyTareHe3 u
MOJYYEHHE TOJMIUIOUJIOB. JIOCTMIKEHMSI CENEeKUUMU pAaCTeHUM, MXWUBOTHBIX U
MHUKPOOPTraHU3MOB.

buotexHonOrUs Kak OTpacib NpPOWU3BOACTBA. ['€HHAs WHMKEHEpHUs. OTaIbl
co3manus pexomOunantHoi JIHK wu Ttpancrenneix opranusmoB. Kierounas
uHxeHepus. Kiietounbie KynabTypbsl. MUKPOKIOHAIBHOE Pa3MHOKEHHUE PACTEHUM.
KiloHnpoBaHWe BBICOKONMPOAYKTUBHBIX CEJNbCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

DKoJlorMuyeckue W dthyeckue  npobiembl. MO —  reHeTruuecku
MOAU(UITTPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

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

Tabmuubl 1 cxembl: Kapta «lIeHTpbl NPOUCXOXKACHUS M MHOTr000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoasl TOMAIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pacteHui», «Otnanéanas rudpunuzanus», «Padboter akanemuka M. @. MBanosay,
«Ilomunnougus», «OObekThl OuoTexHONOTHNY, «KileTouHble KynbTYpel U
KJIOHHpOBaHKe», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJISKH TUIO0B U KOPHEILJIOA0B JUKHUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repdbapuii «CeabCKOX035HCTBEHHBIC PACTCHI.



JlabopaTtopHble U npakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHXKEHHSI CEJEKIMH PAacTEeHUH U
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COpPTOUCIIBITATENbHBIA ~ y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a00OpaTOpuIO
arpoOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KITACC

Tema 1. JBoIrOMOHHASE OHOJIOTHS.

[IpeanocbuUlKM BO3HUKHOBEHHUS 3BOJIIOLMOHHOM TEOPUU. OBOJIIOLHUOHHAS
Teopust U €€ MecTo B OMONOTUU. BiusiHue 3BONIIOIMOHHONW TEOPUM HA PA3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerensctBa HBOMONUU. [lameoHTONOrMYECKHE: IOCIIEI0BATEIbHOCTb
NOSIBJICHHS BHUJOB B TMaJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduueckne: cxoacTBo u paznuune GayH u GIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMYECKUE: CXOACTBA M pa3iuyus SMOPUOHOB pa3HbIX BUJOB
MO3BOHOUYHBIX. (CpaBHUTEIBbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOIEKyIIpHO-OMOXUMUYECKHE: CXOICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IMyTeH y Bcex
OpPraHU3MOB.

OomonnoHHas Teopuss Y. [apBuna. IlpeanochUIKM BO3HUKHOBEHHS
napBuHU3Ma. JIBHKylIME CHJIbI 3BONIONMU BUAOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE MPU OIPAHUYEHHOCTH PECYPCOB, HEOMpEAEIEHHAsT W3MEHUYUBOCTD,
0opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIA 0TOOD).

Cunrernueckas Teopus 3BooIuu (CTD) 1 €€ OCHOBHBIE TOJIOKEHHUS.

Mukpossomtonus. [lomynsnus Kak eAUHULIA BUAA U IBOJIOLIHH.

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

EcrectBennbiii oTOOp — HampaBisoomui  (HakTop 3BOMIOIUUA. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[Tpucnoco0aeHHOCT, OpPraHU3MOB KakK pe3ynbTaT 3Bodonuu. [Ipumepsr
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMop(h03bl U UANOATANTALINUH.

Bunx wu BumooOpazoBanue. Kpurepuu Buga. OcHOBHble (HOPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJI0rH4eCcKoe.

MakposBomonusi.  PopMbl  3BOIIOUMU:  QuUiIeTHYECKasi, JAUBEPreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIONUY.

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

JdemoHncTpanum:



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

Tabmuip! 1 cxembl: «Pa3BuTre OpraHMYECKOro Mupa Ha 3emiey, «3apoabIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cyuiectBoBanue», «EctecTBeHHbIt 0TOOP», «MHOroo6pa3ue COpTOB pacTeHHII»,
«MHorooOpa3ue  mopon  KuUBOTHBIX»,  «[lomymsumum»,  «MyTanuonHas
U3MEHYUBOCTB», «Apomopdo3sy, «Mnumoananramumy, «OOmas aereHepanus»,
«/IBmkymue cuibl 3Bosironum», «Kapra-cxema wapuipyrta nytemectBus Y.
Hapsunay», «bopbba 3a cymniectBoBaHue», «lIpucrnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHNE», « IKOJIOTHYECKOE BUIO0OPAZOBAHUEY.

ObopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKPACKH,
HA0Op TUIOAOB M ceMsH, Kosuiekuus «lIpumepbl 3alMTHBIX MPHUCIOCOOJICHHUMN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPABIEHUS IBOJIIOIUNY, 00BbEMHAS MOEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Koiekuus «DopMbl COXpPaHHOCTH
VCKONAEMBbIX JKMBOTHBIX M pacTeHun», wonenb ammmkanus «llepexpécr
XpOMOCOM», BiaxHble npemnaparsl «Pa3Butme Hacekomoro», «Pa3Burtne
JSATYUIKW», MUKponpenapat «Jpo3zoduna» (Hopma, MyTanuu (GOpMbl KPbUILEB U
OKpacKH Tena).

JlabopaTtopHblie U npakTHYecKHe padoThI:

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

JlabopaTtopHas padota Ne 2. «Onucanue npucrocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHE H pa3BUTHE KU3HH Ha 3em.ie.

JlonaydHble TpEACTABICHHUS O 3apOKACHUM >KM3HHA. HayuHble Tunoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: a0uoreHe3 M MNaHCIepMus. XUMHUYecKas
HBOMIOIMUS. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
OKCNEpUMEHTAIIBHOE MOATBEPKICHUE XUMHYECKOU 3BOOMU. HavanbHble 3Tansl
ouonoruueckoi ssomouuu. I'unoresa PHK-mupa. ®opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE IPOTOKJIETKHU. lIepBble KIETKM M MX 3BOJIIOLUA.
@opMHUpPOBaHUE OCHOBHBIX I'PYMIT KUBBIX OPTaHU3MOB.

PazButune xu3zHu Ha 3emie mo spam u nepuojgam. Karapxeil. Apxelckas u
nporepo3oiickas dpbl. l[laneosoiickas spa u €€ mNEpUOABl: KEMOPHUICKHUIA,
OPJAOBUKCKUU, CHITYPUUCKHM, T€BOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHM.

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

KaliHo3zoiickas »3pa W €€ mNepuoAbl: MNaJCOrC€HOBBIA, HEOTCHOBBIM,
AHTPOIOTEHOBBIN.



XapakTepucTUKa KJIMMaTa U TeOJOTHYECKUX MporeccoB. OCHOBHBIE 3Tallbl
ABOJIFOIIUU PACTUTEIBHOTO W >KHBOTHOTO MHpa. Apomopdo3sl y pacTeHuil u
KUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

CucremMa OpPraHMYecKOrO0 MHpa KaKk OTpaKeHHE H3BONOUUHA. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYMIIbI OPraHU3MOB.

DBOJIIOIMS YeJIOBEKA. AHTPOIIOJIOTUs KaK Hayka. Pa3BuTue mpeacTaBlieHuil o
MPOUCXOXKJICHUM 4YeloBeka. MeTroabsl u3ydyeHus anTpornorene3a. CxonacrtBa u
pa3IMyYKs YeJIOBEKA U KUBOTHBIX. CHCTEMAaTUUYECKOE MOJIOKEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakTopsl) — aHTpPOIOreHesa. Hacnencreennas
U3MEHUYMBOCTh UM €CTECTBEHHBIM 0TOOp. OOmIecCTBEHHBIM 00pa3 KU3HH,
W3TOTOBJICHUE OPYIUI TPyJa, MBIIICHUE, PEYb.

OCHOBHBIE CTaIUM U BETBH 3BOJIIOIMU YEIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbi, YenoBek mnpsaMoxonsuui, YenoBek HeaHACPTAIbCKUM, YenoBek
pasyMHbIii. Haxonku uCKoIlaeMblX OCTaTKOB, BpeMs CYILECTBOBaHMS, 00JacTb
pacmnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

YenoBeueckne pacbl. OCHOBHbIE  OOJbIIME  pachl:  €BPONECOUTHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHas  (PKBAaTOpUAJbHAs),  MOHTOJOUIHAsS
(a3uarcko-amepukaHnckasi).  UepTsl  NPUCHOCOOJIEHHOCTH  MpeCTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSM CYILIECTBOBaHHWs. EIMHCTBO 4YEIOBEUECKUX pac.
Kpurtuka pacusma.

JdemoHncTpanun:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mumniep, I'. FOpu, 4.
JapBuH.

Tabmuubl u cxembl: «Bo3HukHOBeHHe CoHEUHOM cucTeMbl», «Pa3BuTHe
OpraHnueckoro wmupa», «PacturenbHas KieTka», «KUBOTHas  KIIETKay,
«IIpokapuoTnueckasi kietka», «COBpPEMEHHAs CHCTEMa OpPraHUYECKOTO MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHUS 4YEJIOBEKAa M YeJIIOBEKOOOPA3HBIX
00e3psin», «OCHOBHbIE MecTa MaJCOHTOJOTMYECKUX HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeNOBeKa», «JlpeBHenmme moan», «lpesHue moan», «llepssie
COBpPEMEHHBIE JIIOAN», «HelloBeUeCKre pachl».

O6opynoBanne:  mymsiku — «lIpoucxoxknenue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEAHJEPTalblla, KPOMAHBOHIIA), CIJIETIKK WIIU
U300pKEHHUSI KAMEHHBIX OpYJIUd MNEepBOOBITHOTO YesOBEeKa (KaMHHU-YOIMIEPHI,
pyOuna, ckpebna), TeOXpoHOJOTHMYecKass Tabnuma, KoJulekuus «Dopmbr
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUN».

JlaGopaTopHble U MpaKkTHYECKHEe PadoOThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKoOMaeMbIXx OCTATKOB PacTeHUU U
YKABOTHBIX B KOJUJICKIIUSX).



OKCKypcHsl «IBOJIOLKS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KpaeBEAUYECKUI My3€l).

Tema 3. Opranu3sMbl 1 OKpPYKaOLIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJlayi U pa3/ielibl IKOJIOTuU. MeTobl SKOJOTUYECKUX
UCCJIEI0BAHUM. DKOJIOTMYECKOe MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKaA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YIIHAs, MMOYBEHHAs,
BHYTPHUOpPTaHU3MEHHas!.

Oxonornueckre (axkropel. Knaccudukanus skxonoruuyeckux (HakTOpOB:
abnotuyeckre, OWOTHMYECKHE U aHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(bakTOpOB Ha OPTAHU3MBI.

Abunotnyeckue (akTOphbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOANU3M.
[IpucnocoOnenust OpraHM3MOB K  JEWUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTMsI.

buotnueckue (hakTOopHI. Bunrnl OMOTHYECKUX B3aMO/ICHICTBUU:
KOHKYPEHILIMS, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyalnu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKUX B3aWMOJCWUCTBUN Ui CYIIECTBOBAHUS
OpraHU3MOB B MPUPOJHBIX COOOIIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyisanud. (OCHOBHbIE TOKa3aTenu
HOMYJSILIMA: YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTh, MPHUPOCT,
murpanus. JJnHaMuka YMCIEHHOCTH TOMYJISLNU U €€ PeryJsiusl.

JdemoHncTpanuu:

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

Tabnuubl u cxemsl: kapta «[Ipupogusie 30Hb1 3emuany, «Cpeasl oOUTaHUS
opranu3mMoB», «®Poronepuoansm», «llomymsmuny, «3aKOHOMEPHOCTH poOCTa
YUCIIEHHOCTU MOMYJISIINKU UHPY30pun-TyPenbku», «[luieBsie nemnmy.

JlaGopaTopHble U MpaKkTHYECKHe PadOThI:

JlaGoparopnas pad6ota Ne 3. «Mopdonornueckue 0COOCHHOCTH PACTCHUM U3
Pa3HBIX MECT OOMTAHUS.

JlaGopartopHas padota Ne 4. «Brnusinue cBeTa Ha pOCT U Pa3BUTUE UYEPEHKOB
KOJIEyCa».

[Tpaktuueckas padbota Ne 2. «IToacu€T MIOTHOCTU MOMYJSALUUNA pa3HBIX BUJIOB
pacTEeHU.

Tema 4. CooO1ecTBa ¥ 3KOJI0rHYeCKHe CHCTEMBI.

Coo0miecTBO opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
POCTPAaHCTBEHHAs, Tpoduueckass (muiieBas). Buasl-momuHantsel. CBsizu B
OHOILIEHO3E.

Dkoyiornueckue cuctembl (dkocuctembl). IloHstne 00 »3KocucTtemMe u
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peaylieHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B HIKOCHCTEME.
Tpoduyeckue (muiieBbie) YPOBHM SKOCHUCTeMbI. [IuileBble 1LIeMM U CETH.
OCHOBHBIE TIOKA3aTENW SKOCUCTEMBI: OMomacca, MPOAYKIHS. DKOJIOTMYECKHE
nupamMujibl: MPOIYKLUMHU, YHUCIEHHOCTH, Ouomacchl. CBONCTBA HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMAa XBOIHOTO
WA HIUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

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

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

KpyroBopoTs! BemiecTB U OMOre0OXMMHUYECKUE KBl AIIEMEHTOB (yrieposa,
a30Ta). 30HAIBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emin. AHTpONIOT€HHBIE U3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOTEMBI.

Cocy1miecTBoBaHNE PUPOIbI u YeJI0BEYECTBA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yOpPABJICHUS MPUPOJHBIMU pEecypcaMd UM MX HCHOdb30BaHue. JlocTuKeHus
OMOJIOTHHU U OXpaHa MPUPOJIbI.

JdemoHcTpanum:

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

Tabmumpr u cxemsl: «Iluimessie nenu», «bUOIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbsie coobmiecTBay, «llenu nuTtanusy, «IKoJOTHMUYECKAass TUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOrO  Jeca», «buonenos BomoéMa», «ArponeHos», «lIpumepHsbie
AHTPOIIOTEHHBIE  BO3JIEWCTBHS Ha  IpuUpony», «BaxHeHMIIMe HMCTOYHHUKHU
3arpsiI3HEHHUS] BO3yXa U TPYHTOBBIX BOI», «[louBa — BakHeWIIas COCTABIAIOIIAs
ounocheprr», «DakTopsl Aerpaganuu mnousy», «llapHukoBeiil s3dhdext», «DakTopbl
paarMoaKTUBHOIO 3arpsi3HeHus: Ouocdeprl», «OO0mas cTpykTtypa Ouocheps,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBI 3kpaH Ouocdepb»,
«KpyroBopot yrinepoaa B Ouocdepe», «Kpyropopot a3ora B mpupoze».

O6opynoBanue: Mojelb-anmaukanus «TunuyHble OMOLIEHO3bI», TepOapuii
«PacTtutenbHble co00IIeCTBaY, KOJIEKIMH «buorieHo3y, «Bpeaurenu BakHEHIIMX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJIbTYyp», Trepbdapuu W KOJUIGKIUMUM PACTEHUH U
KUBOTHBIX, MPUHAJIEKAIINE K Pa3HbIM 3KOJOTHYECKHM TpYIaM OJHOTO BHUJA,



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



[VDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHIA

Cornmacno ®I'OC COO, ycraHaBmuMBalOTCI TpeOOBaHUSA K pe3yibTaTaMm
OCBOCHHSI  OOYyYalONUMHUCA TPOTPaMM  CpPEIHEro OO0Imero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJBTATDBI

B cTpykType AMYHOCTHBIX pe3yJIbTATOB OCBOEHHUs mpeamera «buomorus»
BBIJICJICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHUE OOYJarONTUMUCS POCCUNUCKON
rPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOIPE/ICNICHHUI0, Hajlu4yhe MOTUBAIMM K OOY4YEeHHI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JMYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHUS OHOJOTHYECKOTO
3HAHMS, TOTOBHOCTh U CIIOCOOHOCTHh OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JIESATENPHOCTH I[IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, NPUCYLUIUMH CHUCTEME
OMOJOTMYECKOrO0  O0pa3oBaHUs, HAJIWYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTDH KU3HEHHBIE TJIAHBI.

JIndHOCTHBIE PE3ynbTAaThl OCBOEHUS MpeaMeTa «bHOIOrusD JOCTUTAKOTCS B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMUA B OOIIECTBE MpaBUJIAMHU U HOPMaMHU
MOBEJCHUS U CIOCOOCTBYIOT MpOllECCaM CaMOMO3HAHUSl, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUs, pPAa3BUTHS BHYTPEHHEW MO3WUIMU JIMYHOCTH, IATPHUOTU3MA,
YBAXKEHHUS K 3aKOHY W IIPABOMOPSAKY, YEJIIOBEKY TPY/Ja U CTAPLIEMY IOKOJICHUIO,
B3aMMHOTO YBa)KE€HHUsI, OEPEKHOr0 OTHOIIEHUS K KYJbTYPHOMY HAcClEeIUI0 U
TpaguUUsM MHOTOHAalMOHAJIbHOrO Hapoaa Poccuiickoir @enepauuu, Npupoae H
OKPY’KarolIeu cpenie.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTro mpeamera «buomorwsy»
JOJDKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH 00YJarONUXCsl pyKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3UIIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJEHHH, COOTBETCTBYIOIIHUX
TPAJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIbITA W OMbITA JAESATEIBHOCTH B MPOLECCE PEANM3ANNU OCHOBHBIX HAIPABICHUMN
BOCHUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETrOCsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA U PaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIbHOCTH MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M IMO3HABATENIbHBIX 3a/a4, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOUX JECUCTBUSX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIIO/IEH C pa3HbIMU YOEKIACHUSIMU, KyJIbTYPHBIMHU LIEHHOCTSAMH U
COLMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJIEAOBATEILCKUX 3a7a4, YBAKHTEIHHOTO
OTHOILIEHUSI K MHEHMIO OIMOHEHTOB TNpPHU OOCYXIEHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHUS K CBOEMY HApOJay, YyBCTBA OTBETCTBEHHOCTH MEPE]
Poagunoii, ropmoctu 3a cBOM Kpau, CBOWO PoauHy, CBOM A3BIK U KYJBTYPY,
MPOLLIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJEAUIO U MaMSATHUKAM MPUPO/IBI,
JNOCTUXEHUSM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKMX YUY€HBIX B CTAHOBJIEHHE U
pa3BuUTHE OHOJOTUU, TMOHUMAHUSA 3HAYEHHs OHOJOTMHM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3amuTte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUMNCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

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

OCO3HAHUE JIMYHOTO BKJIAJla B MOCTPOEHUE YCTOMYUBOIO Oy IyIIIEro;

OTBETCTBEHHOE OTHOILLICHUE K CBOUM POAUTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBHM C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUI;



MOHMMAHUE YMOIMOHATBHOTO BO3/ICICTBHSI )KMBOM MIPUPOJIBI U €€ IEHHOCTH;

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

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbSI U
IMOLMOHAIBHOIO 0JIATONOYYHs:

MOHMMAHUE W peanu3amusl 3I0pOBOro u Oe3omacHoro oOpasza >KH3HU
(3mopoBoe  mHUTaHHWE, COONIOJEHHME TUTHCHUYECKUX TPaBHJI U HOPM,
cOaIaHCUpPOBAHHBI PEXUM 3aHATUH U OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTb), OEpPEHKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOLIEHUS K
coOCTBEHHOMY (DHU3UUECKOMY U TICUXUYECKOMY 3710POBBIO;

MOHMMAHUE IEHHOCTH TPAaBWJI WHIUBUAYAJIHbHOTO ¥  KOJUIGKTHBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIUSX, YTPOXKAIOIINUX 3I0OPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYypEeHUs );

6) TPy10BOIr0 BOCIIUTAHUS:

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

FOTOBHOCTh K AKTMBHOM JEATEJIBHOCTH TEXHOJOTHMYECKOW U COLUAIBHOMU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TaKYIO JI€SITEIbHOCTD;

WHTEpPEC K pa3nuuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBepLIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasru30BBIBATH
COOCTBEHHbIE KU3HEHHBIE IJIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHUI0O U C€aMOOOpa30OBaHMIO Ha
NPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS

DKOJIOTHYECKU IEJIECO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICEHUE YPOBHS SKOJOTMYECKOM KYyJNbTYphl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHMSI TOCTYIKOB UM OIIGHKM WX BO3MOXHBIX TIOCJICACTBUIN NSt
OKPYXaroUEen Cpebl;

OCO3HaHUE TI00aTBFHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIeM W TMyTed ux
peuieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUU
3HaHWST W YMEHUS TPU PEHICHUH TpoOJeM, CBS3aHHBIX C PaIMOHAIBHBIM
PUPOOIOIb30BaHNEeM  (COOMIOZICHNE TpaBWUJ  TOBEACHUS B MPUPOJE,
HaIpaBJICHHBIX HA COXPAHEHUE PABHOBECUS B HSKOCHUCTEMAaxX, OXpaHy BHJIOB,
IKOCUCTEM, OHOChephl);



AKTUBHOE  HEMNPUITHUE JEWCTBUM, NPUHOCAIIMX BPEHd  OKpPYXKaroueu
IPUPOJTHON cpefie, YMEHHE MPOTHO3UPOBATH HEOIATrONMPHUSTHBIE SKOJIOTHYECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKOHN HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIbHON
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOM JIE€SATEIbHOCTH 3KOJOTUYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHMS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTHUKU, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUDE;

COBEpPUICHCTBOBAHUE S3bIKOBOM M YWTATENIbCKOM KYyJIbTYpbl KaK CpEICTBa
B3aMMOJICHCTBUS MEXKy JIFOJbMH U MIO3HAHUS MUPA;

NOHMMaHUE crneuuUuK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHUN PALMOHATIBFHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IPECTaBICHUS 00 OKPYXaloIleM MHUpPE KaK O €IWHCTBE MPHUPOJbI, YEJOBEKa U
oO1iecTsa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W peleHuu MpodiieM
COXpAaHEHUS ITPUPOJTHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIINH:
oOecrieyeHnss HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIlaTh PEeCypCHble  MpPOOJEeMbl  pa3BUTHUS
YeJIOBEYECTBA, MOUCKA MyTEe BBIXO/A U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJieM U
ofOecrieueHus  Mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  pPallMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTUYECKUX 3HAaHUN B IENsIX
NOBBIIICHUS OOUIEH KyJIbTYphl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKIMOHAJIBHOM I'PaMOTHOCTH OOydaromuxcs, Gpopmupyemon
IpU U3YYeHUH OUOJIOTHH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIONb30BaTh TMOJydyaeMble 3HAHUS i1 aHaiu3a u
0OBSCHEHMSI ABJICHUM OKPY>KAIOIIETO MUpa U MPOUCXOIAIIUX B HEM H3MEHEHHU,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOYEHHUS Ha OCHOBE HAy4HBIX (DaKTOB H
MMEIOIINXCS JaHHBIX C LIEJIbI0 TOJYYEeHHSI IOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAaHHME ILIECHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTh OCYLIECTBIATH
INPOEKTHYIO M HCCIIE0BATENBCKYIO AEATENBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEephIBHOMY  0Opa3oBaHUIO H
caM000pa30BaHNI0, K AKTMBHOMY IMOJyYE€HHIO HOBBIX 3HAaHUN MO OHOJOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbIe pe3yJbTaThl OCBOEHUSI yueOHoro mpenmera «buonorus»
BKJIIOYAIOT: 3HAUYMMble i1  (OPMHPOBAHUS MHPOBO33PEHUSA OO0YyYaIOIINXCS
MEXIUCHUIUITMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTpPaXKAroIIne
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJOB TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, sIBJICHHUE, MPOILIEeCC,
cucTeMa, HayuHbIM (DaKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIEIOBaHNE,  HaONIOJEHHWE, U3MEpPEHHe,  OJKCIePpUMEHT U  JAPYTuXx),
yHHUBEpCajbHble Yy4eOHblE JeHCTBUS (IIO3HABATENbHbIE, KOMMYHHUKATHBHBIE,

peryJsSTUBHBIE), obecrieynBaroIIme dhopMupoBaHue (yHKITMOHATTLHON
ITPaMOTHOCTH ¥ COLMAJbHOW KOMIIETEHIIMM OOYyYalolUuXcs, CIIOCOOHOCTD
oOyJarmuxcs MCTIOJIb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHWS W YHUBEpPCadbHbIE Yy4YeOHBIC JCHCTBUS B
IIO3HABATEJIbHON U COLMAIIBHON MPAKTHUKE.

MeranpenMeTHble pe3yJIbTaThl OCBOCHHUS IMPOTPAMMBI CPEIHET0 O0OIIero
00pa3oBaHUsl TOHKHBI OTPAXKATh:

OBJaanenue YHHMBEpPCAJIbHBIMHA yueOHbIMH NMO3HABATEIbLHBIMHU
NeHCTBUSIMMU:

1) 6a30Bble JIOrHYecKue AeMcTBHS:

CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MPoOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh NPU OCBOCHUM 3HAHUM MNPUEMBI JIOTUYECKOTO MBIILUICHHS
(aHanmu3a, cUHTE3a, CPaBHEHMSI, Ki1accuukaiuu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHATUM (BBIJEIATh UX XapaKTEpHbIC MPU3HAKH, YCTAaHABJIMBATH
CBSI3U C IPYTUMH TOHATHUSIMM);

ONpPEACNISITh IeJIM JSATCbHOCTU, 3ajJlaBasi MHapamMeTpbl W KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI AESTEILHOCTU C TOCTABICHHBIMU 1EJISIMU;

WCITOJI30BATh OMOJIOTUYECKHUE TOHATUS ISl OOBsICHeHUS (PAKTOB W SBICHUUN
YKUBOW IIPUPOJIBIL;

CTPOUTH JIOTMYECKHUE pacCyXJeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUSI B paccMaTPUBAEMbBIX
SIBJIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICIbHbIC CpencTBa TSt MpEACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a



TaKK€  NPOTHUBOPEUYHMM  Pa3HOTO  pOJAa,  BBIBICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMbl C YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHabHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEILHOCTh, OIIEHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTEIbHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOJACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE IPU PELICHUHN )KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEIbHOMY TIOMCKY METOJIOB PEIEHUS MMPAKTHUECKUX 3aa4, TIPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIONIb30BaTh pAa3jHyYHble BUABl JEATEIBHOCTH MO TMOIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEPIpEeTalnH, MPeoOPa30BaHUI0 M TPHUMEHEHHUI0 B Y4eOHBIX
CUTYaIlUsX, B TOM YKCJIE MPHU CO3JaHUM YUEOHBIX U COLUATBHBIX IPOEKTOB;

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

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIIATh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM AaKTyaJM3MPOBaTh 3ajauyy,
BBIJIBUTATh TUIOTE3y €€ pEeLIeHHs, HAaXOAWTb apryMEHThI AJS JOKa3aTeJbCTBA
CBOMX YTBEPXJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE€ pEUICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh LIEJCHANPABICHHBI MOMCK MEPEeHOca CPEACTB U CIOCOOOB
JENUCTBUS B MPO(GECCHOHATHHYIO CPEy;

yYMEThb IMEPEHOCUTh 3HAHWS B TMO3HABATEIbHYIO M IPAKTHYECKYIO 00JIacTH
KHU3HEIeATEIIbHOCTH;

yMEeTh HHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MPEIMETOB;

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

3) pabora ¢ nnopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOUHUKAX MHPOpMALUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHMTEeparype, OWOJIOTMYECKUX CIIOBapsAX W
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



uH(OPMAITUIO PA3INYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEPOTUBOPEUNBOCTH;

dbopMyIMpPOBaTh 3aNPOCHl U MPUMEHSATH PA3IMYHBIE METOJNBI MPU MOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, HEOOXOAUMOMN JIsI BBIMOJHEHUS] YUEOHBIX
3a/1ay;

mpUOOpETaTh OIBIT KCIOJB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJbTYPY aKTHBHOTO HCIIOIh30BAHUS PA3TMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMaJbHYI0  GoOpMy  MpeACTaBICHUS
ouosiorndeckor uHGopmaIuu (CxeMbl, TpapuKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
H Apyroe);

UCIIONIb30BaTh HAY4YHBIM S3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
OvoNornyeckom HHPOpMaLME: MPUMEHATh XUMHYECKHEe, (Qu3nyeckue u
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HAaBaHWS W 3amUTHl  WH)OpMmaIuw,
uH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeHCTBUSMMU:

1) o61eHme:

OCYIIECTBIISITh KOMMYHHUKAITUHN BO BCeX cpepax )KU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOT€ WJIU JIUCKYCCUM MO CYHIECTBY OOCYX IaeMoOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTENIbHO BBITIOJIHEHUS TpeliaraeMon
3a/1a4d, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCThH MO3UIMH JIPYTUX YYaCTHUKOB
JIMajora Wik JUCKYCCHH);

pacro3HaBaTh HeBepOaJbHbIE CpEACTBAa OOLICHHS, MOHMMATh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYalIUM,
YMETh CMSITYATh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJICUCTBHS, MMOHUMATh
HaMEPEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOH popme popMyarpoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI MPH PEIICHUH OUOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBUS NIPU PEIICHUH YUeOHOMU 3a/1auu;

BBIOMpATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)JI0Tr0 WieHa KOJIJICKTUBA;



IPUHAMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ JOCTHKEHHIO: COCTaBJISITh IUIAH JICWCTBHM,
pacrnpenenartb poid ¢ y4E€TOM MHEHH y4YacTHHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOH pabOThI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHKAa KOMAaHIbl B
001t pe3ynbTaT no pa3paboTaHHBIM KPUTEPUSIM;

Ipe/iaratb HOBBIE IIPOEKTHI, OLEHUBATH HJEH C TO3ULHWHA HOBW3HBI,
OPUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE I[IOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUIIMATUBHBIM.

OBjaeHre YHUBEPCANbHBIMH PeryJsaTUBHBIMU AeHCTBUSAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UJI BBIABJICHHUS NpoOJIeM U HX
pelieHus B )KU3HEHHbBIX U YUEOHbBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMUAX M IOCTYIKAax IO OTHOLICHHIO K JKMBOM IIPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO NIESTEIbHOCTD, BBISBIATH
npo0seMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa3oBaTEIbHON
NEATEBHOCTH U JKM3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENIbHO  COCTaBJSATh IUIAH pEIIeHUs MpoOJeMbl ¢  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MIPEATNIOYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIITOYTCHHI;

JieNiaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OIIEHUBATh MIPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBAaTh (HOPMUPOBAHUIO U TPOSBICHUIO ILIUPOKON HPYyIuLUU B
pa3HbBIX O0JAaCTAX 3HAHWM, TMOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJa/JeTh  HABBIKAMU  [MO3HABATEIbHOMW  peQuieKCMM Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBMM M MBICIUTEIBHBIX MPOLIECCOB, HMX PE3YIbTATOB H
OCHOBaHM, UCMOJIb30BaTh MPUEMBI pedIeKCUU JI1 OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OILIEHMBATh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYrMX IpU aHaIU3€ pe3yJbTaToOB
NEeSATEIbHOCTH;

3) npuHsiTHE ce0 U APYTHUX:

OPUHUMATH ce0sl, MOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl 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 nporpaMMmbl COO mo Ouosioruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yueOHoro npeameta «buonorusn
HAy4YHbIC 3HAHUA, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHUIO, MHTEPIPETALIMH U
IpeoOpa30BaHUIO 3HAHUM, BUbl JEATEIBHOCTH MO MOJIYYEHUIO HOBOIO 3HAHUS U
OPUMEHEHUIO 3HAHUM B Pa3jMuYHbIX y4E€OHBIX CUTYyalUsX, a TaKKE B PEaJIbHbIX
KU3HEHHBIX CUTyallUsX, CBA3aHHBIX C Ouosnoruei. B mporpamme mnpenMeTHble
pe3yabTaThl IPECTaBICHBI IO TOaM O0yUYEeHHS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro mpenmera «buonorus» ¢ 10
Kjlacce I0JKHBI OTpaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHHM COBPEMEHHOH €CTEeCTBEHHO-
HAyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B DPa3BUTHE OHOJOTUM, (PYHKIIMOHATIHHOU
I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs dKU3HEHHBIX 3a71a4;

YMEHHME PACKPBIBaTh COAEpKAHME OMOJIOIMYECKMX TEPMHHOB M IOHSITHIA:
KU3Hb, KJIETKa, OpraHu3M, Meraboau3M (OOMEH BELIECTB U NpPEeBpaIICHHE
SHEPruH), TOMEOCTa3 (CaMOpEryJsiiys), YpOBHEBAs OpPTaHU3ALUs JKUBBIX CHCTEM,
CaMOBOCITPOU3BEICHNE (PENPOTYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHME H3J1araTb OWOJIOTMYECKHUE TEOpUu (KJIETOYHasg, XpOMOCOMHas,
MyTallMOHHAsl, [EHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3akoHsl (I
Mengens, T. Moprana, H. 1. BaBusnosa) u ydenus (o0 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
OMMCAaHUE >KUBBIX CHUCTEM, IMPOLIECCOB U SIBJICHHM, OpPraHU3alMs U TMPOBEIACHHE
OMOJIOTMUECKOTO  HOKCIEPUMEHTa,  BBIABI)KEHHWE  THIOTE3bl,  BBIABICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHUE IOITYYECHHbIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIbI HA OCHOBAHUU TOJYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIICIATH CYIIECTBEHHbIE MPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB U IPEBPALIEHUS 3HEPIUU B KIETKe, (pOoTOCHHTE3a,
IUTACTUYECKOTO M HHEPreTHYecKoro oOMeHa, XEeMOCHMHTE3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHS, WHIUBUAYaJbHOTO PA3BUTHUS OpraHuU3Ma
(oHTOTEHER);

YMEHHE NPUMEHAThH IOJIyYEHHbIE 3HAHUS I OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHMM, JJI NPUHATUSA MNPAKTUUYECKUX PEIICHUN B MOBCEIHEBHOU
KHU3HU C 1eJbpl0 oOecreyeHus Oe30MacCHOCTH CBOEro 3/10pOBbS U 30POBbS
OKPYKAIOIIMX JIIOACH, COONII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpY KaroIen
IPUPOJIHON cpene, MOHMMAHUE HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHIKEHUN
COBpPEMEHHOM  Ouosormu U OMOTEXHOJOTMH Ui PalUOHAJIbHOIO
IPUPOIOTIOIH30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHble TEeHETHYECKHEe 3aJaud Ha MOHO- H
OUTUOPUIHOE CKpEIMBAHMUE, CLEIJICHHOE HAacJIeJI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPHUIHOTO CKpEIIMBaHMs AJIs MpeicKa3aHUsl HAcleJOBaHMs MPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBIMOJHATH J1a0OpaTOpHbIE M MpaKTUYECKHe pPadOThI, COOIIOAThH
npaBuiia npu paboTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHME KPUTHUECKH OLEHUBAaTh W HHTEPIPETUPOBATh HH(OOPMALHIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MACCOBOM MH(OpMaLMK, HAYYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNH B OMOJIOTHH,
MEAHUIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NHCBMEHHBIE U YCTHbIE COOOIIECHMUS,
0000111251 OMONOTMUYECKY0 MH(POPMALIMIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmnapar OMOJOTHH.

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

c(OpMUPOBAHHOCTh 3HAHUM O MECTE W POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHHUS E€CTECTBEHHBIX HAyK, B (OPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH Y€JI0BEKa JUIsl pEIICHUs dKU3HEHHBIX 3aj1a4;

YMEHHME pPACKPBIBATh COAEpKAHME OMOJIOIMYECKHX TEPMHHOB M IOHSITHIA:
BUJ, TIONYJIALNS, TeHO(OHM, 3BOIIOLUS, ABMXKYIINE CUIIBI ((PAKTOPBI) IBOJIIOLINH,
IPUCIIOCOOTIEHHOCTh OPraHU3MOB, BHI000pa30BaHHE, SKOJIOTHUECKHE (PaKTOPHI,



IKOCHCTEMa, TMPOIYLEHTbI, KOHCYMEHTBHI, PpEAYLEHThl, LEeNU MUTAHUA,
AKOJIOTHYECKas pamMua, OMoreoenos, onocdepa;

yMEHHE WH3JaraTh OHOJOTHYECKHEe TEeOpUH (IBOJIOIMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHs DSBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoziactBa K. M. Bbopa, uepemoBaHusi TJaBHBIX HANpaBiICHWA U
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepnanckoro),
OTIPEACIIATh TPAHUIIBI UX TPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMEHHE BJIaJIeTh METOJaMH HAYYHOTO TIO3HAHMS B OWMOJIOTUN: HAOIIOACHHUE U
ONMCaHUE JKUBBIX CHUCTEM, MPOLIECCOB U SBJICHHA, OpPraHMU3AlMs W TPOBEIACHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIBIDKCHHWE  THIOTE3bl,  BBISBIICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEeMbIMI BEIUYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIICISATh CYIICCTBEHHBIE MPU3HAKA CTPOSHUS OHOJIOTHUYECKUX
OOBEKTOB: BHJOB, NOMYJALMHA, TMPOIYIEHTOB, KOHCYMEHTOB, PEAYIECHTOB,
OMOTeoIeHO30B W  3KOCHUCTEM, OCOOEHHOCTH TPOIIECCOB: HACIEICTBEHHON
W3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUS, MPUCIOCOOJICHHOCTH
OpPTaHHW3MOB, JEUCTBUSA DJKOJOTHYECKHX (PAKTOPOB HA OpPraHU3MBI, TEpeHOca
BEIIECTB M TIOTOKAa DHEPIMH B JKOCHCTEMAax, aHTPONOTEHHBIX HM3MEHEHHHA B
HKOCHCTEMAax CBOEM MECTHOCTH, KPYroBOPOTa BEIIECTB U OMOTr€OXUMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSTH TMOJIyYCHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHYECKUX
NIPOIIECCOB W SIBJICHWM, /IS MPUHATHS MPAKTUUECKUX PEIICHUH B IMOBCEIHEBHOMN
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBS
OKPY’KAIOIIMX JIIOACH, COONII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpY KaroIen
OPUPOJTHON cpene, MOHUMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JIOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PAallMOHAIEHOTO TIPUPOIOTIOTH30BAHHS,

YMEHHE pelaTh dJIeMEHTapHbIe OMOJIOTHMYECKUEe 3a7aud, COCTABIATH CXEMBI
MEepPEeHOCca BEIIECTB U IHEPTUH B IKOCHUCTEMAaX (LIeMH MUTaAHUS);

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpPaKTUYECKHE pPaOOThI, COOIIOAThH
npaBuiia mpu padoTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HHTEPNPETUPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHHUS W3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(OPMALIMU, HAYYHO-TIOMYJISPHBIC
MaTepuaibl),  paccMaTpuBaThb  TIJOOalIbHBIE  SKOJIOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MMO3UIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011as1 OMONIOTHUYECKYI0 MHPOPMAITUIO U3 HECKOJBKUX HUCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmnapar OMOJOTHH.
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM TPOI'PAMMBbBI

10 KITIACC

Kon
NMpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble peaMeTHBIE Pe3yJabTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero o01mero 00pa3oBaHus

ChopMUpOBaHHOCTh 3HAHMK O MECTE M POJM OWOJOTHU B CHUCTEME
HAYYHOTO 3HAHHSI €CTECTBEHHBIX HayK, B (DOPMUPOBAHNH COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUPA U HAYYHOTO MHUPOBO33PEHUS; O
BKJI/IE POCCUHCKUX U 3apyOCKHBIX Y4EHBIX-OMOJIOTOB B Ppa3BUTHE
Ouosiornu; (QYHKIHMOHAILHOW TPAMOTHOCTH YEJIOBEKA Ui PEIICHUS

JKU3HCHHBIX 3aJa4

YMeHue packpblBaThb COJIEp)KaHHE OHOJOTUYECKUX TEPMUHOB U
MOHATHIA: KHU3Hb, KIIETKA, OpraHu3M; MeTabonmn3m (0OMEH BEIIEeCTB H
MpeBpalleHre JHEPruH), TOMEOCTa3 (CaMOperyJsius), YpOBHEBas
OpraHM3anys >KUBBIX CHUCTEM, CaMOBOCIPOU3BEACHHE (PETPOTyKIus),

HAaCJICACTBEHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

VYMmeHue uznaratb OMOJIOrMYECKHE TEOPHH (KJIETOYHAsi, XpOMOCOMHas,
MyTarmonHas), 3akonbl (I'. Menaens, T. Moprana, H.1. Basusosa) u
yueHus: (0 IIEHTpax MHOTrooOpas3usi M TNPOUCXOXKICHHUS KYIbTYPHBIX
pactenuii H.J1. BaBuinosa), onpenenars rpaHUllbl UX IPUMEHUMOCTH K

KUBBIM CUCTEMaM

YMeHue BIaAeTh METOJaMU HAYYHOTO TIO3HAHHWS B OHOJOTHUH
(HaOnrofeHre M ONMCAHUE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHMIA;
OpraHM3alusi W [pOBeJeHHE OHOJOTHYECKOr0  SKCIEPUMEHTA,
BBIJIBU)KEHHWE  TUMOTE3bl;  BBISIBIIEHUE  3aBUCUMOCTH  MEXKIY
UCCIIETyeMbIMU BEIMYMHAMH, OOBSICHEHHE MOJYYEHHBIX PEe3yJIbTaTOB,
WCIOJIb30BAaHHBIX HAYYHBIX MOHSATHM, TEOpHil W 3aKOHOB; YMEHHE

ACJIaTh BBIBOJAbI HA OCHOBAHUU MMOJTYYCHHBIX pe3yanaTOB)

VMeHue BBIACTATh CYIICCTBEHHbIC TMPH3HAKH BHPYCOB, KIETOK
MNpOKapuoT MU ISYKApPHUOT, OJHOKJICTOYHBIX W  MHOT'OKJICTOYHBIX
OpraHM3MOB; OCOOCHHOCTH TMPOILIECCOB OOMEHa  BEIIeCTB U
OpEBpaIIeHHUs] SHEPTUU B KiETKe, (POTOCHHTE3a, IUIACTHYECKOTO H
JHEPreTUYeCKOro  OoOMEeHa,  XeMOCHHTE3a,  MHUTO3a,  Meilo3a,
OIJIOAOTBOPCHUA, PAa3MHOXKCHUA, WHIUBUAYAJIBbHOT'O Pa3BUTHA

opranusMa (OHTOTEHE3)




YMenune MMPUMCHATH MMOJIYYCHHBIC 3HaHHuA JIIsL 00BACHEHHS

OMOJIOTUYECKHX IMPOIECCOB U SIBICHUM, JJISl MPUHSATUS MPAKTUIECKUX
pelieHui B MOBCETHEBHOM JKM3HU B IEJISIX 00ecredeHus: 0€301MacHOCTH
CBOETO 3/IOPOBBS U 3/I0POBBS OKPYKAIOIIHX JIFOJICH, COOJIIOICHHS HOPM
rPaMOTHOTO  TOBEJCHUS B MIPUPOTHOM

OKpYyKaroleu cpene;

IIOHUMAaHHEC HGOGXOI[I/IMOCTI/I HUCIIO0JIb30BaHUA I[OCTI/I)KGHI/Iﬁ

COBPEMEHHOW OMOJOTMHM W OHOTEXHOJIOTHMH Il PAIMOHAIBHOTO

MIPUPOIONOIB30BAHUS

YMeHne pemarb 3JIeMEHTapHbIe T'€HETHYECKHE 3aJjadyd Ha MOHO- U
IUTHOPUIHOE CKPEIIMBaHKE, CICIUICHHOE HACIIEOBAHUE; COCTABISTh
CXeMbl ~ MOHOTHOPHIHOTO

CKpCIIUBaHUA JJIsA MMpEaACKa3aHuA

HACJIEJ0BAHMS IIPU3HAKOB Y OpPraHU3MOB

YMeHue BBINOJHATH JIa0OpaTOpHbIE M NpPaKTUYECKHe padoTHl,

coOmoaTh TpaBWja TpH padoTe ¢ ydeOHBIM M JIaOOpaTOPHBIM

o0opynoBaHUEM

YMeHue KpUTHYECKH OLIEHWBATh W MHTEPHPETUPOBATH MH(OPMALIUIO
OHMOJIOTMYECKOT0 COJepKaHusl, BKIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX ucTouHNKOB (CMU, HaydHO-TIONYJIsIpHBIE MaTepHalbl);
STHYECKHE AacleKThl COBPEMEHHBIX WCCICAOBAaHUM B OHOJIOrHUH,

MeauIyHe, OMOTEXHOIOTHI

10

YMeHne co3iaBaTh COOCTBEHHBIC TUCHbMEHHBIC U YCTHBIE COOOIICHUS,
000011ast OMOTOTUUECKYI0 MH(OPMAITUIO M3 HECKOJBKUX MCTOYHUKOB,

rpaMOTHO HUCIIOJIB30BATh MMOHSTHHHBIN arrmapar OMOJIOr U

11 KJTACC

Kon
NMpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThI 0CBOEHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero o0pa3oBaHus

CdopmupoBaHHOCTH 3HAHUW O MECT€ U PONH OHOJIOTUH B CHCTEME
HAYYHOTO 3HAHHSI €CTECTBEHHBIX HayK, B (DOPMUPOBAHNH COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTUHBI MUPAa M HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX U 3apyOEKHBIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE
Oouonoruu; (PyHKIMOHAILHON TPaMOTHOCTH 4YEJIOBEKa HJIsi PEIICHUS

JKU3HCHHBIX 3aJa4

YMeHue packpbiBaTh COJEpKAHHWE OWOJIOTUYECKUX TEPMHHOB U

MOHSATUN: BUJI, TOIYJSIUSA, TeHO(OH, SBOJIONUS, IBWKYIIHUE CHIIBI




(paxropsr) IBOJIIOLINH, MPUCTIOCOOTICHHOCTD OpraHHU3MOB,
BUI000pa3oBaHue, HKOJIOTUYECKUE daxTopsl, HKOCHUCTEMA,
OPOXYLEHTBl,  KOHCYMEHTBI,  PEOyHEeHThl,  [ENH  [HUTaHH,

AKOJIOTHYECKasl MUpaMuia, OuoreoreHo3, ornochepa

VYMeHue uznaraTb OMOJIOTHYECKUE TEOPUU (IBONIOIMOHHAs Teopus Y.
JlapBuHa,  CHHTETHYeCKass  TEOpUs  OSBOJIIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTH (3aponsimieBoro cxonacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasiaeHud u myrei sBomonuu A.H. CeBepuiosa, yueHus o
omocepe B.M.  Bepnaumckoro), ompenensTe  TPaHUIBI  HX

IMPUMEHUMOCTH K ) KUBBIM CUCTEMaM

YMeHue BIageTh METOJaMH HAyYHOTO TO3HAaHWUA B OHOJIOTHH
(HaOnroficHWEe W OMKCAHUE >KUBBIX CHCTEM, IPOIIECCOB U SIBICHMIA,
OpraHm3aius W T[pOBEAEHUE OHOJOTHYECKOT0  JKCICPUMEHTA,
BBIIBMKCHHUE  THUIIOTE3HI; BBISIBIICHUE  3aBUCUMOCTH  MEXIY
HCCIeAyeMbIMUA BETUYMHAMH, OOBSICHEHHE TIOJYUYCHHBIX PE3YIbTaTOB,
WCIOJIb30BAHHBIX HAYYHbIX IOHSATUH, TEOPUM M 3aKOHOB; YMEHHE

ACJIaTh BBIBOJAbI HA OCHOBAHUU MMOJTYYCHHBIX pe3yanaTOB)

YMenune BBIACTIATH CYHICCTBCHHBIC IIPpU3HAKU CTPOCHUA
OMOJIOTUYECKUX  OOBEKTOB:  BHMJOB, MOMYJISAIMNA, MPOAYLEHTOB,
KOHCYMEHTOB,  PCIYIICHTOB,  OHOTCOIICHO30B U  DKOCHCTEM;
OCOOCHHOCTH IPOIIECCOB HACJIC/ICTBEHHOM U3MEHYUBOCTH,
€CTeCTBEHHOTO 0TOOpa, BHI000pa30BaHUs, MPUCTIOCOOIECHHOCTH
OpPTraHU3MOB, NEHCTBUS HKOJOTHYECKUX (PAKTOPOB HA OpPraHU3MBI,
HepPEeHOCa BEIIECTB U IIOTOKA SHEPTUH B SIKOCHCTEMAX, aHTPOIIOT€HHBIX
U3MCHECHUI B 9KOCUCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTa BEIIECTB U

OMOTCOXMMHYECKHX ITUKIIOB B Onochepe

YMmenune IMPUMCHATH IMMOJIYYCHHBIC 3HaHUA JJIA OG’bHCHeHI/IH
61/IO.HOI‘I/I‘IGCKI/IX nponeccoB 1u HBHGHHﬁ, AJI TIPUHATUSA TPAKTUYCCKUX
pelIeHni B MOBCEAHEBHON KU3HHU B LIEJAX o0ecreueHus: 6€30MacHOCTH
CBOETO 3/I0POBbsSI U 3JI0POBbsI OKPY’KAIOIIUX JIFOJIEH, COOIIOIEHNS HOPM
rPaMOTHOTO MOBEAEHUA B  OKPYXKAOIIEH IPUPOAHOU  CpeEAE;
IIOHHMMAaHUC HGOGXOI[I/IMOCTI/I HUCITOJIb30BaHUA I[OCTI/I)I(GHI/II\/'I

COBpPEMEHHOM OMOJIOTHH AJIsl PALIMOHAIBHOTO IPUPOIOTIOIB30BAHUS

YmMmenue peuiaTtb 3JICMCHTAPHBIC OHOJIOTHYECKUE 3aaa4u, COCTaBJIATHb

CXEMBbI IepeHOoca BEIIECTB U SHEPTUHU B SKOocHcTeMax (LN MUTaHNs)

YMeHHe BBIOJHATH JIA0OpPATOpHBIE H  TPAaKTUYECKHE pPadoTHl,
coOmoaTh TpaBuja mpu padboTe ¢ y4eOHBIM H Ja0OpPaATOPHBIM

o0opynoBaHueM




YMeHHe KpUTHUYECKH OLIEHUBATh M HMHTEPIPETUPOBATh HH(OPMAIUIO
OMOJIOTUYECKOTO CO/IEPKAaHMs, BKIIOYAIOIIYIO TICEBIOHAYYHBIE 3HAHMS

13 pa3nuHbIX UCTOYHUKOB (CMMU, Hay4dHO-TIONYJIApHBIE MaTepUAIb);

? paccMaTpuBaTh rI00anbHBIC IKOJIOTUYECKHE POOIEMBI
COBpEMEHHOCTH, (HOPMHUPOBATH MO OTHONIICHHUIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3naBath COOCTBEHHBIE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS,
10 0000111ast GHOIOTHYECKYIO0 HH(POPMAIIHIO U3 HECKOJIBKHX HCTOYHHKOB,

IPaMOTHO UCIOJIb30BaTh MOHATUNHBIN anmapar OHOJI0THI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

buonorus kak Hayka

1.1

buonoruss — Hayka o >uBOoW mpupozae. Pons Ouomormu B QopmMupoBaHUU

COBPEMEHHOW Hay4YHOI KapTHHBI MUpa. CucTeMa OHOIOTHYECKUX HAYK

1.2

MeTtoapl 1MO3HaHUS KUBOW MpUPOAbI (HAOIIOJEHHE, SKCIIEPUMEHT, OMHCaHUE,
U3MEpeHue, KiIacCUpUKalMs, MOJCIUPOBAaHUE, CTaTHCTUYecKas o0paboTka

JTAHHBIX )

JKuBEBIE CHCTEMBI U UX OopraHu3anusa

2.1

Kusbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust Ouonoruu. CBOHCTBa

OMocHucTeM M UX pazHooOpasue

2.2

YpoBHH OpraHu3aliu OHOCHUCTEM: MOJICKYJISIPHO-TEHETHUYECKUH, KIIETOYHBIH,

OpraHU3MEHHBIN, TONYJISIIMOHHO-BUI0BOM, SKOCUCTEMHBIN, Onoc(epHbIi

XHUMHUYECKUH COCTaB M CTPOCHUE KIIETKU

3.1

XUMUYECKUH COCTaB KJIETKU. XHUMHUYECKHUE DIIEMEHTHI: MaKpOAJIEMEHTHI,
MUKpOdJeMeHThl. Boma u  wmuHepanbHple BemecTBa. DyHKIMU BOABl U

MHHCPAJIBbHBIX BCIICCTB B KJICTKC. Ho;mep)KaHHe OCMOTHYECKOro OanaHca

3.2

benku. CoctaB u crpoeHHe OenKOB. AMHHOKHCIOTBI — MOHOMEPHI OEJKOB.
He3ameHuMble W 3aMEHUMBIC AMHUHOKHUCIOTHI. AMHHOKHUCIOTHBIH COCTaB.
YPOBHU CTPYKTYphl O€IKOBOW MOJIEKYINbI (IEpBUYHASI, BTOPUYHAS, TPETHUUHAS U
YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buomornueckue
¢byHKIHN OEKOB.

®depmeHTHl — OHojoruyeckue KatamuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
neHTp, cyocrparHas crnenuduanocts. Kodepmentsl. Buramunbl. OTianyus

(EepMEHTOB OT HEOPTaHMUYECKUX KaTaIN3aTOPOB

3.3

VYrieBonbl: MOHOCaxapuasl (TJIIOKO3a, pr003a W JIe30KCHPUO03a), ITHUCcaxapuabl
(caxapo3a, JakTo3a) W TMOJUcaxapuibl (Kpaxmayi, TJIWKOTEH, IeJIII0JI03a).
Buonornueckne GyHKINU YIIIEBOIOB.

Jlunuael:  TpurmMuepuasl, — crepounsl,  ¢dochomunuasl.  'mapodunbHO-
ruapodoOHbIe cBoicTBa. buonorumdeckune ¢Gyukmuu JsmnuaoB. CpaBHEHHE

YIrJI€BOOO0B, OCJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTHUU

3.4

Hyxkneunoseie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJI€MHOBBIX




kuciotr. Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynkuum PHK. ATO:

CTpoeHue U (PYHKIHH

3.5

[Mutonorus — Hayka o kietke. Knerounas reopus. MeTopl H3y4eHUsI KIIETOK

3.6

Krnerka kak menoctHas >kuBasi cucreMa. OOIIMe MPU3HAKH KIIETOK: 3aMKHYTas
HapykHass MeMmOpana, moiyekynasl JIHK kak renerwueckwii ammapar, cucTema

cuHTe3a OeKa

3.7

Tunel KJIETOK: dyKapuoTHyecKas U nmpokapuoruyeckasi. OCOOEHHOCTU CTPOEHUS
MpOKapuOTHUECKOM  KJeTku. Kmerounas crenka Oakrepuii. CrtpoeHue
AyKapuoTHUeCKOM KieTKU. OCHOBHBIE OTJIMYMS PACTUTENILHOW, >KUBOTHOU U

IpUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAsl CTEHKAa, TJIMKOKAIMKC, WX
¢ynkiun. [Inasmarudeckas MemOpaHa, e€ cBoiicTBa U pynkuuu. [{utonnasma u eé
opranouipl. OTHOMEMOpaHHbIE OPraHOWIbl KJIETKH: SHIOIIIa3MaTHYEeCKasi CETh
(OIIC), ammapar [ombmxu, im3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KIIETKH:
MUTOXOHJIpUH, IUIACTUABL. [IpomcxokIeHne MUTOXOHAPHM W IUIacTui. Bunibl
wiactua. HememOpaHHble OpraHoupl KJIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTD,

PECHUYKH, KTyTUKH. DYHKIIUU OPraHOUI0B KJIETKU. BriroueHus

3.9

Anpo — perymsatopHbIi 1HeHTp kieTku. CTtpoeHue sapa: suepHas o000JI0YKa,

KapuoIlia3Ma, XpOMaTHH, SAPBIIKO. XpOMOCOMBI

3.10

TpaHcoOpT BEIIECTB B KIETKE

H(PISHGI[CHTCJ’II)HOCTI) KIICTKH

4.1

OOmeH BemiecTB, WM METAa00aU3M. ACCUMUIAIUS (TUIACTUYECKHH OOMEH) H
TUCCUMUIISALINS (PHEPreTHUECKUd OOMEH) — JBE CTOPOHBI €IMHOIO IMpoliecca
Metabonu3ma. Turnbl oOMeHa BemecTB: aBTOTPOGHBIA U reTepoTpodHbiid. Ponb

(dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE

4.2

dorocunTte3. CBeToBas U TeMHOBasi ¢aszbl GorocuHTe3a. Peaknuu ¢oTocuHTe3A.
OddextuBHOCTh (hoTOCHMHTE3a. 3HAUeHHWE (POTOCHHTE3a IS KU3HU Ha 3emiie.
Bnusinue ycnoBuit cpeapl Ha (OTOCHHTE3 U CIOCOOBI TOBBIIIEHHS €ro
IIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUMN.

XeMocuHTe3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HAYCHHE XEMOCHHTE3a IS

’KU3HU Ha 3eMie

4.3

DHepreTU4ecKkuii oOMeH B KJETKe. PaciieruieHue BEIECTB, BBIJICICHUE H
AKKyMYyJUpPOBaHUE OJHEPrUM B KIETKE. OTalbl JHEPreTHYECKOro OOMeHa.
I'mukonus. bpoxenue u ero Buasl. KucinoponHoe OKuCIIEHHE, WIM KIETOYHOE

apIxanue. DPPEeKTUBHOCTh YHEPIeTUIECKOTO 0OMeHa

4.4

Peakniun matpuuHoro cuntesa. ['enernueckas nnpopmanuus u JJHK. Peanuzamms

TeHEeTHYeCKOW WH(popMalnuu B KIeTKe. ['eHeTHYecKuii KOJ M €ro CBOMCTBA.




Tpanckpunuus — marpuunslii cuate3 PHK. Tpancnsuus — 6uocunres Oernka.

Konuposanue amuHokucaot. Ponb pubocom B GnocunTese O6enka

4.5

Hexnerounsie ¢opmbl ku3HM — BUpYChl. Mcropusi oTkpeitus BupycoB ([1.U.
WBanoBckuii). OcoOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
bakrepnodarn. bonesHu pacTeHWid, XKUBOTHBIX W YEJIOBEKAa, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunura yenoseka (BUY) — Bo3oynurens CITN/a.

[TpodunakTrka pacupocTpaHeHUs! BUPYCHBIX 3a001eBaHUi

Pasmuoxenue u WHIUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

Knerounslii UK, WIM KU3HEHHBIM IWKI KieTku. MHTepdaza u muTo3.
[Tpoueccel, mporekaromue B uHTepdaze. Permmukamus — peakiuss MaTpUIHOTO
cuateza JIHK. Ctpoenune xpomocom. XpOMOCOMHBIH HA0Op — KapHUOTHII.
JIuniouaHBIE W TAIUIOMAHBIA ~ XPOMOCOMHBIE — HAOOpBL. ~ XpOMaTHIBI.
[utonornyeckue OCHOBBI Pa3MHOXEHUS W UHIUBUIYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenue wierku — wmutTo3. Craguum muto3a. IIporeccel, mpoucxoasume Ha

Pa3HBIX CTAAUAX MUTO3A. buonorunueckuii CMBICII MUTO3a

52

@®opMbI pa3MHOKEHHSI OpPTaHU3MOB: Oecrojioe W moJjioBoe. Bumbl Oecrosoro
pasMHOXEHHUS: [eJIeHHEe HaJBO€, IIOYKOBAHWE OJHO- ¥ MHOTOKJIETOYHBIX,
CrIIopooOpazoBaHue, BEreTaTUBHOE pa3MHOXEHHE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPraHU3MOB, €0 3HAUCHUC OJId CCICKIUN

53

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYHUS OT OECTIOIOrO.
Meiio3. Craguu wMeiio3a. Ilpoueccel, mpoucXonsiive Ha CTaaAusIX Meio3a.
[ToBenenue xpomocom B Mmeiro3e. Kpoccunrosep. buonoruueckuid CMbICIT M

3HaYeHUE MEN03a

5.4

["ameTorenes — mporecc 00pa3oBaHMsI MOJIOBBIX KIETOK Y JKUBOTHBIX. [looBbIe
KEJIE3bl: CCMCHHUKU U ANYHUKU. O6paBOBaHI/I€ " pa3BUTHUC MOJOBBIX KJICTOK —
raMmer (CrepMaro30u, SUIEKIIeTKa) — criepMaTorere3 u oorere3. OCOOCHHOCTH

CTPOCHUSA SIMUEKIETOK U criepMaTo30ua0B. OmnogorBopenue. [laprenorenes

5.5

NunuBuayanpbHOe  pa3ButHe  (OHTOreHE3).  OMOpPHOHAIBLHOE  pa3BUTHE
(amOpuorenes). Dtanbl SMOPHUOHATILHOTO Pa3BUTHUS Y TTO3BOHOYHBIX JKUBOTHBIX:
npobnenue, racTpynsnus, opraHoreHe3. [loctamOpuonansHoe pazButhe. THIBI
MOCTAMOPHOHAIBHOTO PAa3BUTHUS: MPsSMOE, HempsiMoe (TMYMHOYHOE). BrusiHue
Cpebl Ha pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKICHHBIC
YpOIICTBA.

Poct u pa3Butue pactenuii. OHTOT€HE3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,

CTaluu pa3BUTUIA

HaCJIe,Z[CTBGHHOCTB U USMCHYUBOCTb OPTraHU3MOB




6.1

IIpeamer u 3agaun renetuku. Vicropus pasButus reHeTuku. Briuag poccuickux
U 3apyOexHBIX YU€HBIX B pa3BUTUE TEHETUKU. MeToabl TI'eHETUKU
(TUOPUAOTOTUUECKHH, [IUTOTCHETHYECKUH, MOJICKYJIIPHO-TEHETHYECKUH ).
OcHoBHbIE TeHeTHYecKue MOHTHs. [ eHeThuueckas CHMBOJIMKA, HCIIOIb3yeMasl B

CXeMax CKpEeLIUBAHUI

6.2

3aKOHOMEPHOCTH HAacJeAOBaHUsI MPHU3HAKOB, yCTaHOBIEHHbIe [. Menpaenem.
MoHoruOpuaHOe CKpeluIMBaHUue. 3aKOH eAMHOo00pa3us THOPHAOB TIEPBOTO
nokosjeHus. IlpaBuiio JOMUHHUpOBaHHUS. 3aKOH pACHICTUICHHS TPU3HAKOB.
I'umore3a unctoTsl ramet. [lomHOE M HEMOTHOE JOMUHUPOBAHUE.

JlurubpugHoe ckpemMBaHrie. 3aKOH HE3aBHCHMOTO HACJIEIOBaHUS MPU3HAKOB.
[{uToreHeTNYeCKHEe OCHOBBI JUTHOPUIHOTO CKpEIIMBAHMS. AHATU3UPYIOIIEE
ckpeuiuBanue.  Mcmonp30BaHME — AQHAIM3UPYIOMIETO  CKPELUIUMBAaHUS A

ompeeeHUsI TEHOTHUIIa 0cO0U

6.3

CueruieHHOe HacienoBaHue mpu3HakoB. Pabora T. Moprana mo cuemieHHOMY
HacjeJOBaHWIO TeHOB. HapymieHue CHEruieHHss TEeHOB B pe3ysbTaTe
KPOCCHUHITOBEpAa. XPOMOCOMHAasi TEOpHsl HAcCJIeICTBEHHOCTU. [ eHeTnueckue
KapThl.

I'eneruka mosia. XpOMOCOMHOE OIpeaeTeHUE Ioja. AYTOCOMBI M IOJOBBIE
XpPOMOCOMBI. ['OMOTraMeTHBIE M TeTeporaMeTHhIe opraHu3Mbl. HacnemoBanue

MMPHU3HAKOB, CHCIUVICHHBIX C ITOJIOM

6.4

N3MmeHunBOCTb. Buabl M3MEHUYMBOCTH: HEHACICACTBEHHAs M HACJICICTBEHHAS.
Ponep cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOIU(UKAIIMOHHOW HW3MEHYMBOCTUA. BapualMoOHHBIM psag W BapualMOHHAS
kpuBad. Hopma peaknum npusHaka. KoinM4ecTBEHHBIE M Ka4€CTBEHHBIE

MIPU3HAKU U UX HOpMa peakinu. CBoicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH

6.5

HacnencTBennasi, wiM TEeHOTHUIMYECKas, W3MEHYUMBOCTb. KomOumHaTHBHASA
M3MEHYMBOCTh. Meiio3 W TMONOBOM Tmpolecc — OCHOBA KOMOMHATHBHOM
W3MEHUYMBOCTH. MyTallMOHHAs W3MEHYMBOCTh. Kilaccupukanus MyTanuii:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. YacToTa ¥ MpUYUHBI MyTaluii. MyTareHHble
(hakTOphl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIECTBEHHON n3MeHYnBoCcTH H.1.

BaBuiioBa

6.6

I'eneruka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbl TEHETHUKHU
4eJI0BEKa: reHealoOTHYeCKU, OJIM3HEIOBBIH, IIUTOT€HETUUECKUH,
OMOXMMHUYECKUH, MOJEKYsIpHO-TeHeTHYecKuid. COBpeMEHHOE OmpezeIcHHe
TE€HOTHIIA: TOJITHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
momomipio III[P-ananm3a. HacmemcrBeHHble 3a00JieBaHUS 4YeIOBEKa: TCHHBIC
0ose3Hu, 0OJIE3HH C HACIEACTBEHHOW MPEIPaCIONOKEHHOCTHIO, XPOMOCOMHEIE

6one3nu. ComaTWyeckue W TEeHEpAaTUBHBIE MyTaluu. [IpUHLIMIBI 310pOBOTO




o0Opa3a >KU3HHU, JWArHOCTUKH, NPOQUIAKTUKA W JICUCHHS TEHETHYECKHX
6one3nell. MenMKO-reHeTH4ecKoe KOHCYJIbTUPOBAHHE. 3HAUCHHE MeIUIIMHCKON

IFCHCTUKHU B IPECAOTBPAIICHUHN U JICUCHUH I'CHECTUYCCKUX 3a00JICBaHUH YeIOBEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuus Kak Hayka U Tpolecc. 3apOKIeHUE CEIeKUUU U JIOMECTHKAIUS.
Yuyenne H.M. BaBunoBa o0 1ieHTpax TMPOUCXOXKACHHS M MHOT000pazus
KYJIbTYPHBIX pacTeHuil. LleHTpbl MPOUCXOKIAEHMSI TOMAIIHUX XHUBOTHBIX. CopT,

opoJja, ramMmm

7.2

CoBpeMeHHbIE METOJbI CEJIEKIMU. MaccOBbIf W WHAMBHUIYAIbHBIH OTOOpHI B
CEJIEKIIMM pacTeHUH M KUBOTHBIX. OIleHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpenuBanue — WHOpuauHT. Ymcrtas nuaMsS. CKpenMBaHWE YHUCTBHIX JIMHHUH.
I'etepo3uc, nnu rubpuanas cuna. HeponcTBeHHOE CKpellmBaHUE — ayTOPUAMHT.
OtnanénHas rubpuamzanus W e€ ycmexu. VCKyCCTBEHHBI MyTareHes u
IIOJIyYEHUE IOJIMILUIONAOB. [IOCTMIKEHMS CEJIEKLIUHM DPACTCHUM, >XKUBOTHBIX H

MUKpPOOPTaHHW3MOB

7.3

buoTtexHonorus kak oOTpacib MNPOU3BOACTBA. ['€HHAs WHXKEHEpHs. Tallbl
co3nanusi pexomOmHanTHOW JIHK wm Tpancrennsix opranm3moB. Kierounas
nHxeHepus.  Knerounele  KyabTypbl. MEHKpPOKJIOHAJIbHOE  PAa3MHOKEHUE
paCTeHHﬁ. KHOHI/IpOBaHI/Ie BBICOKOITPOAYKTHUBHBIX CEJILCKOXO03SIMCTBEHHBIX
OpraHU3MOB. DKOJIOTMYECKHE W dTHdyeckue mpodnembl. MO — reHernuecku

MOIU(PUIIMPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COePKAHUSA

DBOIIOIMOHHAS OMOIOTHS

1.1

DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuaerenbcTBa  ABOMIOUWHU.  [laJlCOHTOJIOTHYECKHE:  TOCIIE0BaTEIIEHOCTh
II0OABJICHUSA BUAOB B HAJICOHTOJIOTHUECKOMU JICTOIMUCHU, TICPCXOAHBIC q)OpMBI.
buoreorpaduueckne: cxoactBo W paziauume GayH U QIOp MaTEPUKOB U
OCTPOBOB. DMOPHOIIOTUYECKUE: CXOJICTBA U Pa3INdusl SMOPUOHOB Pa3HBIX BUJOB
MO3BOHOYHBIX. CpaBHHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, aHAIOTUYHEIC,
PYOMMEHTapHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKHUE: CXO/CTBO
MEXaHU3MOB HACJICJICTBEHHOCTH W OCHOBHBIX METa0OJIMUYECKHX IyTeH y Bcex

OpraHu3MoOB




1.2

OomounonHass teopus Y.  [apBuna. [Ipenmochbuiki  BO3HUKHOBEHHS
napBUHM3MA. JIBMKYIIME CHIIBI ABONMIONMH BUIOB 1o JlapBuHY (M30BITOYHOE
pa3MHOXKEHHE MPH OTPAHUYEHHOCTH PECYPCOB, HEONpeAeNEéHHAs U3MEHYNBOCTb,

00opn0a 3a cyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

1.3

Cunrernueckass Teopust dBomouuud (CTD) u  OCHOBHBIE €€ TIOJOMKEHUS.

MuxkposBomtorus. [Tomynsmus Kkak eTMHAIIA BUAA U SBOJTIOLNAN

1.4

JIBrokymue cuiabl ((pakTOphl) IBOJIOIMK BHUIOB B MpUpone. MyTalMOHHBII
MpoLeCC U KOMOMHATHBHAS W3MEHUYUBOCTH. [lOMyNsiiMOHHBIE BOJHBI U JApeid
reHoB. M3omsmus u mMurpanusi. EcrecTBeHHBIN 0TOOp — HampaBisironuili paxTop
sBOMIOINH. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOaeHHOCT, OpraHU3MOB KaK pe3ynbTarT dBoionuu. I[Ipumepsl
MPUCTIOCOOTICHUN Yy OPraHu3MOB. ApoMop(0O3bl M WIAH0AAATI TAIIUH.

Buna u Bunoo6pazoBanue. Kpurepun Bunga. OcCHOBHBIE (JOPMBI BUI000pa30BaHMUS:

reorpaguueckoe, 3K0JIOrHIECKOe

1.5

MakposBomroniust.  Popmbl  3BOMIOLMHU:  (DUIIeTHYECKas,  JUBEpreHTHas,

KOHBEpreHTHas, napaienbHas. HeobpaTumMocTs 3BOIOLNUN

Bo3HMKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJIe

2.1

JloHay4yHble IIPEACTABICHUS O 3apOKICHHUM >KU3HHU. HaydHble TIHUIIOTE3bI
BO3HUKHOBEHHUS KHM3HM Ha 3emyie: abuoreHe3 M MaHCIEpMHs. XUMHUYecKas
3BOJIFOII M. 9KCH€pI/IMeHTaJIBHOG MOATBCPIKACHUC XHUMHYECKOHU 3BOJJOLUH.
Hauanpabie sTanel Omonorumdeckoit spomtonuu. ['mnmoresa PHK-mupa. Tlepsoie

KIJICTKH U UX 3BOJJIIOIIHA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emsle mo spam M nepuojam. Karapxeill. Apxelckas u
nporepo3oiickas dpel. [lameosolickas 3pa W €€ TEpHOabl: KEMOPUUCKUH,
OPIOBUKCKHW, CUJIYPUHCKUH, JIEBOHCKUH, KaMEHHOYTOJbHBIA, MEPMCKHUM.
Me3so30licKkas 3pa U €€ MepuoIbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaitHo3zoiickas 3pa u €€ mepuoipl: NaJICOre€HOBBIM,  HEOTCHOBBIMH,
AHTPOIIOI€HOBBIA. XapaKTepUCTHKA KIMMara W TE€OJOTMYECKHX IPOLIECCOB.
OCHOBHBIE ITaIbI YBOJIOLUN PACTUTEIHHOTO U JKUBOTHOTO MUPa. ApoMOp(O3bI ¥
pacTeHuid W KUBOTHBIX. [losiBIeHWe, pacuBeT M BBIMHUpAHUE TPYII KUBBIX

OpraHu3MoOB
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Cucrema OpraHnu4eCKOoro Mupa KakK OTpaXCHHUC 3SBOJIIOLIUH. OcHOBHBIC

CUCTEMATHUYCCKUC I'PYIIIIBI OPIraHN3MOB
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DBOJIIOLIMS YeJIOBEKAa. AHTPOMOJIOTHSI Kak Hayka. Pa3BuTue mNpeacTraBieHUd O

MPOUCXOKIACHUN YCIIOBCKA. MeTOI[I:I HU3YUCHUS aHTPOIIOICHC3Aa. CXO,Z[CTBa u




pa3Myusl YeloBeKa U )KUBOTHBIX. CHCTEMaTHIECKOE MOJIOKEHHIE YeTIOBEKA.
JBmwxyue cuibl ((pakTopsl) aHTpornorenesa. HaciencTBeHHass H3MEHYUBOCTD U
€CTeCTBEHHBIH 0TOOp. OOIIeCTBEHHBIM 00pa3 >KWU3HU, W3TOTOBJIICHHE OPYIUN

TpyZa, MBILLJICHUE, PEYb

2.5

OCHOBHBIG cTaaunu " BCTBU DJ3BOJJIKOIIMHU YCJIOBCKA. aBCTpaJIOHI/ITeKI/I, quOBeK
yMenbid, YenoBek mnpamoxondmuid, YenoBek HeaHaepTanbCckui, YemoBek
pa3yMHbIidi. Haxoaku MCKOMAaeMBIX OCTaHKOB, BpeMs CYIIECTBOBaHHUSA, 00JacTb

pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUs

2.6

UYenoseueckne packl. OCHOBHBIEC OOJBINKME pachl: €BpONEOHTHAS (€Bpa3HiicKas),
HErpO-aBCTPaJION(HAs (3KBaTopuanbHas), MOHTI'OJIOUIHAS (asmarcko-
amepukaHckas). YepTbl MpUCOcOOIEHHOCTH MPEACTaBUTENECH YeTTOBEUECKUX pac

K YCJIOBHSIM cyllecTBoBaHus. EAMHCTBO uenoBeueckux pac. Kpuruka pacuzma

OpranusMsbl 1 OKpyKarolias cpeaa

3.1

DKOJIOTHSI KaK Hayka. 3afayd M pa3feibl dKOJIOTMU. MEeTOIbl 3KOJIOTHUYECKUX
UCCIIEIOBaHMH. DKOJIorndeckoe MupoBo33peHue. Cpenbl 0OUTaHHUsI OPraHU3MOB:

BOAHAsA, HA3EMHO-BO3AYyIIHAas, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAaA
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Oxonorndeckue  ¢daktopel.  Kriaccudukamus — AKOJOTHYECKHX  (DAKTOpPOB:
abnoTtuyeckre, OWOTHYECKME U aHTPONOreHHbIE. JleiicTBHE SKOIOrMYecKHX

(hakTOpOB HA OPTAaHU3MBI

3.3

Abunotnueckue (aKTOphl: CBET, TEMIIEPaTypa, BIAKHOCTb. DOTONEPUOIM3M.
[Ipucnocobnenus OpraHu3MOB K  J€HCTBUIO aOMOTHYECKUX  (DaKTOPOB.

buonornueckue puTMbl

3.4

buotnueckue daxkTopbl. Bumbl OHOTHYECKHUX B3aUMOACHCTBUIN: KOHKYPEHIIHS,
XHUITHUYECTBO, TMApa3UTU3M, MYTYAJIM3M, KOMMEHCAIU3M (HaXJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAJU3M, HEWUTpalu3M. 3HaueHHe  OHUOTHYECKUX

B3aUMOJICHCTBHIA JJIs CYIIECTBOBAHUSI OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapaKTCPUCTHUKHU MOIyJIAInH. OcHoBHBIC IIOKa3aTcin
MMOomyJIauu: 4YHUCIICHHOCTH, INIOTHOCTH, POXAACMOCTHb, CMEPTHOCTH, IIPHUPOCT,

Murpanus. JJMHaMUKa YUCICHHOCTH IOIYJIALUU U €€ peryssaus

Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI

4.1

CoobmectBo opranu3mMoB — OuorieHo3. CTpPyKTypsl OHOIIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Bunbl-momuHaHThl. CBS3U B

OnoleHo3€e

4.2

Dkonorudeckue cucteMbl  (3kocucTembl). [loHatne 00 »dKocucreMe u




ouoreoneHo3e. DYHKIMOHAIGHBIE KOMITIOHEHTHI 3KOCHUCTEMBI: TPOIYICHTHI,
KOHCYMEHTBI, peyLeHTbl. KpyroBopoT BEHIECTB U TOTOK 3HEPTHH B IKOCUCTEME.
Tpoduueckne (muiieBble) YpPOBHU OSKOCHCTeMBI. [lWimeBble ILemu W CETH.
OcHOBHBIE TIOKA3aTEM SKOCUCTEMBI: OMOMacca, MPOAYKIHS. DKOIOTUYECKUE
MUPaMUIBLI:  TPOAYKIIUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOWYMBOCTD, CAMOPETYJISLMS, pa3Butue. Cykueccus

4.3

IIpupoanble 3K0CHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO MJIU
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPONIOT€HHBIE DKOCHCTEMBI. ATPO3KOCHCTEMBI. YpOO3IKOCHCTEMBL.
bronornyeckoe u X034HCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpazue kak ¢aktop ycroWuumBocTH dKocucTeM. CoxpaHeHHe

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie
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Yuenue B.W. Bepnaackoro o Ouocdepe. I'paHuipbl, coctaB U CTPyKTypa
ouocdepsl. XKuBoe BemectBo u ero (ynakuuu. OcobeHHOCTH OHMOChEpPH Kak
r7100aBHOM 3KOCUCTEMBI. J[MHamMHueckoe paBHOBeCHE W OOpaTHas CBs3b B
ounoctepe. KpyroBopoTsl BemeCTB M OHOTC€OXMMHYECKHE IHKJIBI AJIEMEHTOB

(yrnepona, azora). 30HaIbHOCTH OMochepbl. OCHOBHBIC OMOMBI CYIITH

4.5

UYenoseuectBo B Ouochepe 3emun. AHTpONOTCHHBICE M3MEHEHUs B Ouocdepe.
['mobanpHBIC YKOIOTHYECKUE TTPOOIIEMBI.
OcHOBa paIMOHAIFHOTO  YIPAaBJICHUS TNPUPOJAHBIMH pecypcamMH H  HX

ucnoib3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIBI
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