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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mHporpamMmbl MO OMOJIOTMH TEOPETHUECKYIO OCHOBY IS
ompeneyeHus MoAXoJ0B K (OPMHPOBAHUIO COJAEpKaHUS Y4eOHOro TNpenMeTra
«buonorusi» coctaBuiM: KoHuentyaiabHble mnonoxenus 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
obmiero oOpa3oBanusi B Poccuiickoit @Denepanu, a TakKe TMOJIOKEHUS O
cnenuduke Ononoruu, e€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00ECIEUSHUN
CYIIIECTBOBAHMS YeOBeUeCKOoro 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 OOYYaIOUUXCS CpEeACTBAMU
yaeOHOro mpeamera «buonorus», omnpeaenser o0sA3aTelbHOE MPEAMETHOE
colepkaHue, €ro CTPYKTypy, paclpeaelieHne 10 pa3ieliaM ¢ TeMawm,
PEKOMEHIyEMYIO TOCJEeI0BATEIbHOCTh U3yUeHUs y4eOHOTO Marepuasia ¢ y4ETOM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BATEIHLHOIO
mpoIiecca, BO3PACTHBIX 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 HAMpPaBICHHOCTh HAa pa3BUTHE 3HAHMM, CBSA3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX
OPUEHTAINNA JTUYHOCTH, SKOJIOTUUECKOTO MBIIIIEHHUS, TPEICTABICHUN O 3J0POBOM
oOpase XU3HU U OEPEKHBIM OTHOIIEHWEM K OKPYXAIoIIeld MPUPOTHON Cpene.
[ToaToMy Hapsxy ¢ U3ydeHHEM OOIeOMOIOrMYECKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHUHU KUBBIX CUCTEM PAa3HOTO PaHTa U CYHIHOCTH OCHOBHBIX IMPOTEKAIOLIUX 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 0OecreueHus



YCIOBUH ISl PEIIEHUs] OJJHOM U3 aKTyaJbHBIX 3a/1a4 IIKOJIBHOTO OMOJIOTHYECKOrO
oOpa3oBaHus, KoTopas mpennosaraer (opMHpOBaHHE y  OOy4aromuxcs
CIIOCOOHOCTH aanTUPOBATHCA K M3MEHEHHMSIM JWHAMUYHO DPa3BUBAIOIIETOCS
COBPEMEHHOT'O MHUDA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUS 3aHMMAeT BaXKHOE
mecto. OHa oOecreunBaeT (OPMUPOBAHUE y OOYYAIOUIMXCA MPEACTABICHUN O
HAyYHOW KapTHUHE MHpa, pacIIupsieT U 00O0OIIaeT 3HaHUS O KMBOW HpUpoje, e€
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allMd W SBOJIOLUH, CO3MAET
yCIOBHUA  JJIA:  TIO3HAHUS  3aKOHOB  JKMBOW  HpUpoAbl,  (HopMuUpOBaHUS
(YHKIMOHATBPHONW T'PaMOTHOCTH, HABBIKOB 3JI0pOBOrO M Oe3omacHoro obpasa
KHU3HHU, SKOJOTHUYECKOT0 MBIIUICHHUS, IICHHOCTHOT'O OTHOILIEHUS K KUBOH MPHUPOJE
U YEJIOBEKY.

Bosbiioe 3HaueHne OMOJIOTHS UMEET TaKXkKe [T PEIIeHUs] BOCITUTATEIbHBIX U
pa3BUBAIOUIMX  3ajad  CcpegHero  obOmero  oOpa3oBaHuUs,  COLUAIN3ALUH
oOyuaromuxcs. M3yuenune 6uonorun odecrneynBaeT yCaoBHs A (OPMUPOBAHUS
WUHTEIJUICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HMH()OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJbTYPBI, CIOCOOCTBYET MHTErpallid OMOJOTMUYECKUX 3HAHUH C
NPEICTaBICHUSAMU U3 IPYTUX YU4EOHBIX NPEAMETOB, B YACTHOCTH, (GU3UKU, XUMHU
u reorpaduu. HazBaHHble MOJOXKEHUS O NpeJHA3HAYECHHHM Y4eOHOro IMpeaMeTa
«buonorus» cocraBUIM OCHOBY JUIS 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 TIOAXO0Ja, B COOTBETCTBHH C
KOTOPBIM OOYyYalOLIUeCs JOJKHBI 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 JIEMEHTBI COACPKAHUS, KOTOPbIE CIyX,aT OCHOBOH 111 (pOPMUPOBAHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
HEHHOCTHBIX  OPUEHTAIUSX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHOJOTUYECKOr0 00pa30BaHUsl.

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



Ouonoruueckas cucrema», «CucTeMa M MHOT0O00Opa3ve OpPraHUuYecKOTO MUpPay,
«DBOJIOLUSA KUBOU MPUPOAB, « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTI.

Lenp u3yuenuss yueOHoro mpenmera «buomorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHUEe  OOy4yaroLUMMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHM3alMi JKMBBIX CHCTEM pa3HOIO paHra MW MpUOOpEeTeHHuEe yMEHMH
UCIIONBb30BaTh ATH 3HAHUS JJIi TPAMOTHBIX JEHCTBUH B OTHOUICHHH OOBEKTOB
KUBOU MPUPOABI M PEIICHHS] PA3IUYHbIX 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
METOJ]aX Hay4YHOI'0 MO3HAaHMsI, CTPOEHUH, MHOI000pa3unu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHM3alliH, BBLAAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH;

dopMupoBaHne y OOYYaIOIIMXCS MO3HABATEIbHBIX, MHTEUIEKTYAJIbHBIX 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 KyiabTyphl, (YHKIHOHAIBEHOM
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 YMEHMHM WIIIOCTPUPOBAaTh 3HAYEHHE
OMONOTHMYECKUX 3HAHUM B MPAKTUYECKOW JAEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIMTAHUE YOEXKNEHHOCTH B BO3MOKHOCTH ITO3HAHUS YEJIOBEKOM IKUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILEHUS K HEN, COOMIOIEHNS STUYECKUX
HOPM IpY MIPOBEIECHUHN OMOJIIOTUYECKUX UCCIIeI0BAaHUM;

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

MIPUMEHEHHUE NMPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCEHEBHOM KU3HU TSI
OLICHKH TOCJIEICTBUN CBOEH AESITENbHOCTHU 110 OTHOILIECHUIO K OKPY:KAIOIIEH cpeae,
COOCTBEHHOMY 3[I0pOBBIO, OOOCHOBaHHME U COOJNIOJEHHE Mep NPOPUIAKTUKU
3a00JIeBaHU.

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



Jlst m3ydenust Onosoruy Ha 6a30BOM YPOBHE CPEIHETO O0Iero 00pa3oBaHus
otBoauTcs 68 vacoB: B 10 kinacce — 34 yaca (1 yac B Heaemo), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJAEPXAHME OBYUYEHUA
10 KITACC

Tema 1. BuoJsiorus Kak Hayka.

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

MeTtobpl MO3HAHUS KUBOW 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). XUMHYECKHMEe CcBoWcTBa OenkoB. buonormueckue
byHKIIUN OETIKOB.



depmeHThl — Oumosiormueckue Katanmm3aTopbl. Crtpoenue (Qepmenra:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunoctb. KodepmeHnTsl. Butamunsbl.
OT1nuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHoOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCupud03a),
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 xkwucnotrsl: JHK u PHK. Hykneotnasl — MOHOMEpHI
HykienHOBBIX kucnoT. Ctpoenne u Qynkunu JHK. Ctpoenne u ¢pynkmuu PHK.
Bunast PHK. AT®: crpoenue u GpyHKIINN.

[{utonorus — Hayka o kietke. KiietouHas teopus — mpuMep B3aUMOIEUCTBUS
ujel 1 pakToB B HAYYHOM MO3HAHUH. MeTObl U3yUYeHUs KIIETKH.

Knerka kak menoctHas >kuBas cuctema. OOmye TMNPU3HAKH KIETOK:
3aMKHYyTasi HapykHas mMemOpana, monekyinbsl JIHK kak renermyeckuil ammapar,
CUCTeMa CHHTe3a Oerka.

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

[IoBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAIUKC, UX
dbyukiuu. [1nasmaTnyeckas MemOpaHa, e€ cBoiictBa u ¢pyHkiuu. [{utonnasma u eé
opranounabl. OnHomeMOpaHHble opraHouabl kieTku: JIIC, anmapar I'onabmxu,
an30CcOMBI.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILIACTHJBI.
[IpoucxoxaeHnrne MUTOXOHApWA W miacTua. Buasl mmactua. HememOpanHbie
OpraHOMWJbl KJIETKH: PUOOCOMBI, KIIETOUYHBIA IEHTP, LEHTPUOIH, PECHUYKH,
KryTUKA. OyHKIIMU OPraHOUI0B KJIETKU. BKiItoueHus .

SAnpo — perynatopHslil neHTp KieTku. CTpoeHue sapa: saepHas 000104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHcTpanum:

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

Juarpammsbl:  «PacripeneneHne XUMHYECKUX DJJEMEHTOB B HEXKUBOM
npupoze», «PacrnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU IPUPOAEY.

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



AT®», «CtpoeHue 3yKapruOTHYECKOW KIETKM», «CTpoeHue >KMBOTHOM KIIETKW»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpoeHHe MNPOKAPUOTUUECKON KIETKHY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuas.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHUE I MPOBEACHHUS
HAOJIOCHUM, H3MEPEHHI, 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 PACTEHHUIA,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax u ux
OTIMCaHUE.

Tema 4. ’KuznenesiTeJbHOCTL KJIETKH.

OOMeH BeIIecTB, WK MeTab0Iu3M. AcCUMUIIALMS (TIIIaCTUYECKU OOMEH) U
JTUCCUMUTISIINSA (SHEPTETHUECKHT OOMEH) — JIB€ CTOPOHBI E€IMHOTO IIpoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPTUU B TMOHUMAHUU
MeTabonu3ma.

Tunbel oOMeHa BelecTB: aBTOTPO(dHBIN U rerepoTpodHbIii. 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. KuciopoaHoe OKHCIEHHE, WM KIETOYHOE
JIbIXaHUE. OxkucnIuTeNnbHOE dbochopunmmpoBaHue. D¢ddexTuBHOCTH
HHEPreTUYECKOTr0 OOMEHa.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmauus u JHK.
Peanmuzanus renetndeckod mHOpManMM B KieTKe. ['€HETHYECKUM KOJ U €ro
cBoiictBa. Tpanckpunius — matpuusblii cuate3 PHK. Tpancnsuus — 6nocunTes
Ooenka. Ortambl TpaHchsuuu. KoawpoBaHue aMuHOKHUCIOT. Ponbs pubocom B
OouocuHTe3e Oemka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpYyChl. cTopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOEHHOCTM CTPOECHHMSI M JKMU3HEHHOIO LIHMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, >XMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduuurta yenoseka (BHUY) — Bo3dyautens CIIM/a.



OOpatHast ~ TpaHCKpWMIMs, peBepraza u  uHTerpaza. lIpodunakruka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBAHMIA.

JdemoncTpanun:

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

Tabmuupbl U cxembl: «Tunel nutaHusy, «Meradoausmy, «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, «CTpoeHHne KIETKN», Moenb cTpykTyphl JITHK.

Tema 5. PasmMHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KierouHnblii MK, WM >KU3HEHHBIM LMK KieTku. MHtepdaza u MUTO3.
[Ipoueccol, mpoTekaromue B uHTepdaze. Perumkanusa — peakuuds MaTPUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBII HabOp — KapUOTHIIL
JluniouaHeIi W TalJIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBI.  XPOMATHIBI.
[{uTosiOrMUeCKHEe OCHOBBI PAa3MHOXKEHUS W HWHIWBUIYAIBHOTO  Pa3BUTHS
OpPraHU3MOB.

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

[Tporpammupyemast rubGesb KJIETKA — aromTo3.

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

[TooBoOE pa3MHOKEHHE, €TO OTIUYHSI OT OECTIOJIOTO.

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

['ameTorenes — mporecc 0Opa3oBaHUS TMOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TomoBeie Kene3bl: CeMEHHUKH U SUYHUKA. OOpa3oBaHHE W PA3BUTHE TOJOBBIX
KJIETOK — TaMeT (CrepMaro30uj, SUIEKIeTKa) — CIHepMaTOreHe3 M OBOIEHES.
OCOOEHHOCTH CTPOCHHS SAMIIEKIETOK U crepMaro3ouaoB. OIuioJ0TBOpEHUE.
[TapTeHnorenes.

WunuBunyanbHoe pa3BuTue (OHTOTEHE3). OMOpHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrarnbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHMBOTHBIX:
npobienue, ractpyisius, opraHorene3. [loctamOpuonanbHOe pazButHe. TUIIbI
NOCTAIMOPUOHANIBHOTO PAa3BUTHS: TMpsMOe, HempsiMoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHUE OPraHU3MOB, (HDaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct n pasButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJUU Pa3BUTHS.

JdemoHcTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOAOTBOPEHUE y LBETKOBBIX pacTeHuil», «BereraruBHoe 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
YeJnoBeKay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

Oo6opyaoBanue: MUKPOCKOIIL, MUKpOIpenapaThbl «CrnepmMaTo301/1b1
MJIEKOIIMTAIOLEr0», «SIHIIeKneTKa MIIEKONUTamero», «Kapunoknnes B Kierkax
KOpEIlIKa JIyKa», MArHUTHAs MOJENb-allIUIMKalUs «J/leneHue KIEeTKH», MOJAECIb
JHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTtopHblie U npakTHYecKHe padoThI:

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

JlaGoparopHass pabota Ne 4. «M3ydyeHue CTpOEHHUs IOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTax.

Tema 6. HacjiecCTBEHHOCTh U M3MEHYUBOCTH 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.

3aKOHOMEPHOCTH HACJIEAOBAaHUS NPU3HAKOB, YCTaHOBIIEHHbIE I'. Mennenem.
MoHoruOpuaHoe CKpelMBaHHE. 3aKkOH €IMHOO0Opa3ust THUOPHUIOB NEPBOIO
nokosnienus. IlpaBwiio JOMHHMpOBaHMs. 3aKOH pacCUICIUIEHHS MPU3HAKOB.
['unoresa yncroTsl rameT. [logHOE M HEMOIHOE TOMUHUPOBAHUE.

JurubpugHoe  CKpellMBaHHWE. 3aKOH  HE3aBHUCHUMOIO  HAclIeZOBaHUS
npu3HakoB.  L{uToreHeTnueckue - OCHOBBI ~ JAMTMOPUIHOIO  CKPEIMBAHUA.
AHanu3upyoniee ckperupanye. Mcnonp30Banne aHAIM3UPYIOIIETO CKPEMBaHUs
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuerieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HacJEI0BaHMUIO TeHOB. HapyleHne cuemieHns reHoB B pe3yJibTare
KPOCCHUHI'OBEpaA.

XpOMOCOMHAas1 TEOPHsI HACJIEICTBEHHOCTH. | 'eHeTHnYeCKne KapThl.



['eHetnka nmona. XpoOMOCOMHOE ONpPEAECICHUE MOJa. AYyTOCOMBI U TOJIOBBIE
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 peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAUECTBEHHBIC IPU3HAKU U UX
HOopMa peakinu. CBoricTBa MOAM(MUKAIIMOHHON U3MEHYHNBOCTH.

HacnencTtBenHas, WM TEeHOTHIHYECKas, H3MEHUYMBOCTb. 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 n3MenunBoctu H. 1. BaBuiiosa.

BHesiaepHas HacaeCTBEHHOCTh U U3MEHUHUBOCTb.

['enetuka 4yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOIbl T€HETHUKHU
YeJIOBEKAa: T€HEAIOTHYSCKUM, OJIM3HEIOBEIN, [IMTOT€HETHUECKHUM, ONOXUMHYECKHIA,
MOJIEKYJISIPHO-T€HETUYECKH M. CoBpemeHHOE ONPEAEIEHUE TCHOTHIIA:
MOJJHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[TI1P-anamm3a. HacnencTtBeHHslie 3a00JieBaHUS YEJIOBEKA: T'€HHEBIC OOJC3HH,
OOJe3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue M reHepartuBHble MyTanuud. CTBOJOBBIE KIETKU. [IpuHUUMIBI
3I0pOBOT0 00pasa >KU3HH, JUATHOCTUKU, MPO(PUIAKTUKYU U JICUSHUS] TEHETUYECKUX
Oosie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIUIIMHCKON
TC€HETUKH B MIPEJOTBPAICHUH U JICYCHUN T€HETUUECKUX 3a00JIeBaHUM YeIoBeKa.

JdemoHncTpanun:

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

Tabmuiet W 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», «MoauduKanruoHHas W3MEHYHBOCTH», «HacmemoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTaliMoHHas U3MEHYHUBOCThHY.

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



XpOMOCOM», MHKPOCKON M MuUKpompenapaT «Jlpo3zoduna» (HOpMma, MyTauuu
(dbOopMBI 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 W3MEHUYUBOCTH,
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 CeNeKIMU. MaccoBbli M 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 rtulpunmzauus u €€ ycrnexu. VICKycCTBEHHBI MyTareHe3 u
MOJYYEHHE TOJMIUIOUJIOB. JIOCTMIKEHMSI CENEeKUUMU pAaCTeHUM, MXWUBOTHBIX U
MHUKPOOPTraHU3MOB.

buotexHOonOrUs Kak OTpacib NPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. OTalbl
co3manus pexomOunantHoi JIHK wu Ttpancrenneix opranusmoB. Kierounas
nHxeHepus. Kiietounbie KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHHUE PACTEHHM.
KiloHnpoBaHWe BBICOKONMPOAYKTUBHBIX CEJNbCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

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

[Toptpersr: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
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 «CenbCKOX035HCTBEHHBIC PACTCHI.



JlabopaTopHble M NpaKTHYeCKUE PAdOThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHXKEHHSI CEJEKIMH PAcTEeHUH U
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COpPTOUCIIBITATENbHBIA ~ y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a0OpaTOpuUIO
arpoOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KITACC

Tema 1. JBoIrOMOHHASE OHOJIOTHS.

[IpeanocbuUlKM BO3HWKHOBEHHUS 3BOJIIOLMOHHOM TEOPUHU. OBOJIIOLHUOHHAS
Teopust U €€ MecTo B OMONOTUU. BiusiHue 3BONIIOIMOHHONW TEOPUM HA PA3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerensctBa 3BoONUU. [lameoHTONOrMYECKHE: IOCIEI0BATEIbHOCTb
NOSIBJICHHST BHUJOB B TMaJICOHTOJOTHYECKON 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-OMOXUMHUYECKHE: CXOICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IMyTeH y Bcex
OpPraHU3MOB.

OomonnoHHas Teopuss Y. JlapBunHa. IIpeanochUlKM BO3HUKHOBEHHS
napBuHU3Ma. JIBHKylIME CHJIbI 3BONIONMU BUAOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE MPU OIPAHUYEHHOCTH PECYPCOB, HEOMNpEAeIEHHAs 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 MpHUpoJe. MyTallMOHHBIHI
IpoLEecC W KOMOMHATHBHAS W3MEHUYMBOCTH. llOMynsnnoHHBIE BOJHBI U Apeid
reHoB. M301Ms 1 MUTpanus.

EcrectBennbiii oTOOp — HampaBisoomui  (HakTtop SBOMOIUUA. DOpPMEI
€CTECTBEHHOT0 0TOOpA.

[Tprcnoco0aeHHOCT, OpPraHU3MOB Kak 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:



[Toptpetsr: K. Jlunneii, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabmup! 1 cxembl: «Pa3BuTre OpraHMYECKOro Mupa Ha 3emiey, «3apOoabIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cyuiectBoBanue», «EctecTBeHHbIt 0TOOP», «MHOroo6pa3ue COpTOB pacTeHHII»,
«MHorooOpa3ue  mopon  KuUBOTHBIX»,  «[lomymsmum»,  «MyTanuonHas
U3MEHYUBOCTB», «Apomopdo3sny, «Mnumoananramumy, «OOmas nereHepanus»,
«/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 HAIpaBICHUS IBOJIOIUNY, 00BbEMHAS MOEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOUYHBIX).

buoreorpaduueckass kapra wmupa, Koiekuus «DopMmbl COXpPaHHOCTH
VCKONAEMBbIX JKMBOTHBIX M pacTeHun», wonenb ammmkanus «llepexpécr
XpOMOCOM», BiaxHble npemnaparsl «Pa3Butme Hacekomoro», «Pa3Burtne
JSATYUIKW», MUKponpenapat «Jlpo3zoduna» (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. Bo3HUKHOBEHHE H pa3BUTHE KU3HH Ha 3em.Ie.

JlonaydHble TpEACTABICHHMS 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 sBomouuu. ['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 KJIMMara M TeoJOTMYECKUX MpoueccoB. OCHOBHBIE 3Talbl
ABOJIIOIIUU PACTUTEIBHOTO W KHBOTHOTO MHpa. Apomopdo3bl y pacTeHuil u
KUBOTHBIX. [T0siBIIEHHE, pacliBET U BBIMUPAHUE TPYII AKUBBIX OPTaHU3MOB.

CucremMa OpPraHMYecKOrO0 MHpa KaKk OTpaKeHHE H3BONOUUHA. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

OBOJIOLHS YeOBEKA. AHTPONOJIOTHs KaK HayKa. Pa3BuTre npeactaBieHui o
IPOUCXOXKJIEHUH 4YeJoBeKa. Meroasl H3ydeHHsl aHTpororenesa. CxoactBa 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, YemoBek mnpsaMoxonsuuyi, 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  (PKBATOpUAJbHAs),  MOHTOJOHWIHAsS
(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 CoJIHEUHOM cucTeMbl», «Pa3BuTue
OpraHnueckoro wmupa», «PacturenbHas KieTka», «KUBOTHas  KIIETKay,
«IIpokapuoTnueckasi kietka», «COBpPEMEHHAs CHCTEMa OpPraHUYECKOTO MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHUS 4YEJIOBEKAa M YeJIIOBEKOOOPA3HBIX
00e3psin», «OCHOBHbIE MecTa MaJCOHTOJOTMYECKUX  HAXOJOK  IMPEIKOB
COBPEMEHHOI0 4YeNOBeKa», «JlpeBHenmme moan», «lpesHue moan», «llepssie
COBpPEMEHHBIE JIIOAN», «HelloBeUeCKre pachl».

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

JlaGopaTopHble U MpaKkTHYECKHEe PadoOThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PacTeHU U
YKABOTHBIX B KOJUJICKIIUSX).



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

Tema 3. Opranu3sMbl 1 OKpPYKaOLIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJla4i U pa3/ielibl IKOJIOTuU. MeToabl SKOJOTUYECKHUX
UCCJIEI0BAHUM. DKOJIOTMYECKOe MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKaA.

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

Oxkonoruueckue (axktopel. Kiaccudukanus skxonorudyeckux (HakTOpOB:
abnoTtnyeckue, OWOTHMYECKHME 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 mnonyisauuu. (OCHOBHbIE TMOKa3aTenu
HOMYJSILIMA: YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTh, MPHUPOCT,
murpanus. JJnHaMuka YMCIEHHOCTH TOMYJISLNU U €€ PeryJsiusl.

JdemoHncTpanuu:

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

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

JlaGopaTopHble U MpaKkTHYECKHe PadOThI:

JlaGoparopnas pad6ota Ne 3. «Mopdonornueckue 0COOEHHOCTH PACTEHUM 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. CooO1mecTBa ¥ 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, peayleHThl. KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduyeckue (mumieBbie) YPOBHM OKOCHUCTeMbI. [IWileBble 1€MW U CETH.
OCHOBHBIE TIOKA3aTENW SKOCUCTEMBI: OMomacca, MPOAYKIHS. DKOJIOTMYECKHE
nupamMujbl: MPOIYKLUMHU, YHUCJIEHHOCTH, 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 3emiin. AHTpONIOTeHHBIE U3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOTEMBI.

Cocy1miecTBoBaHNE PUPOIbI u YeJI0BEYECTBA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yOpPABJICHUS MPUPOJHBIMU pecypcaMd U MX HUCHOdb30BaHue. JlocTHKeHus
OMOJIOTUU 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] BO3[yXa U TPYHTOBBIX BOI», «IlouBa — BaskHeMIIasi COCTABIAIOIIAs
ounochepr», «DakTophl Aerpaganuu mnousy», «llapHukoBeiil a3dpdext», «DakTopbl
paarMoaKTUBHOIO 3arpsi3HeHus: Ouocdeprl», «OO0mas cTpykTtypa Ouocheps,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBI 3kpaH Ouocdepb»,
«KpyroBopot yrinepoaa B Ouocdepe», «Kpyropopot a3ora B mpupoze».

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



Kpacnas xuura Poccuiickoit ®denepaunu, u300pa)keHUsT OXpaHIEMBIX BHIOB
PaCTEHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI  I10
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHIA

Cornmacno ®I'OC COO, ycraHaBmuMBalOTCI TpeOOBaHUSA K pe3yibTaTaMm
OCBOCHHSI  OOYyYalONUMHUCA TPOTPaMM  CpPEIHEro OO0Imero  0oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJBTATDBI

B cTpykType AMYHOCTHBIX pe3yJIbTATOB OCBOEHHUs mpeamera «buomorus»
BBIJICJICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHUE OOYJarONTUMUCS POCCUHUCKON
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 CIOCOOHOCTHh 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
MOBEJAECHUSI U CIOCOOCTBYIOT MpOIlECCaM CaMOMO3HAHUSl, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUs, pPAa3BUTHS BHYTPEHHEW MO3WUIMU JIMYHOCTH, IATPHUOTU3MA,
YBAXKEHHUS K 3aKOHY W IMPABOMOPSAKY, YEJIIOBEKY TPY/Ja U CTAPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KE€HHUsI, OEPEKHOr0 OTHOIIEHUS K KYJbTYPHOMY HAcClEeIUI0 U
TpaguUUsM MHOTOHAalMOHAJIbHOTO Hapoaa Poccuiickoir Penepauuu, npupoae H
OKPY’KarolIeu cpenie.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTro mpeamera «buomorwsy»
JOJDKHBI OTPakaTh TOTOBHOCTh U CITOCOOHOCTH 00YJarONIUXCsl 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;



OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TPaB M OO0S3aHHOCTEH, yBa)KCHUE
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 YYUTHIBATh B CBOUX JECUCTBUSX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKIACHUSIMU, KyJIbTYPHBIMHU LIEHHOCTSAMH U
COLMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJIEAOBATEIBLCKUX 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, YBaXKEHUS K CBOEMY HAapoOay, YyBCTBA OTBETCTBEHHOCTH MEPE]
Poagunoii, ropmoct 3a cBOM Kpau, CBOWO PoauHy, CBOW A3BIK U KYJBTYpPY,
MPOLLIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJEAUIO U MaMSATHUKAM MPUPO/IBI,
JNOCTUXEHUSIM 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 MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOI'O U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUI;



MOHMMAaHUE SMOLMOHAIBHOTO BO3/ICMCTBUS )KUBOW MPUPOJIBI U €€ IIEHHOCTH;

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 I[EHHOCTH TPAaBWJI WHIUBUAYAIHbHOTO U  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 pa3muuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBepLIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasru30BBIBATH
COOCTBEHHbIE KU3HEHHBIE IJIAHBI;

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

7) 3K0JIOrH4eCKOro BOCIMTAHMS

DKOJIOTHYECKU IE€JIECO00pa3HOEe 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 AKOJOTHYECKUX 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 COXpPAaHEHUE PABHOBECUSI B DSKOCHUCTEMAaxX, OXpaHy BHJIOB,
IKOCUCTEM, OHOChephl);



AKTUBHOE HENPHUSITHE JCUCTBUM, NPUHOCIIIMX BpEI OKPYXKaKOLIEH
IPUPOJTHON cpefie, YMEHHE MPOTHO3UPOBATH HEOIATrONMPHUSTHBIE SKOJIOTHYECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBILIUIEHUS, IKOJOTUUECKON KYJIBTYPHI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKOHN HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIbHON
IPaKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKON JIE€SATEIbHOCTH 3KOJOTUYECKOM
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTHUKU, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUDE;

COBEpPUICHCTBOBAHUE S3bIKOBOM M YWTATEJIbCKOM KYyJNbTYpbl 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 OKPYXalolleM MHUpPE KaK O €IWHCTBE MPHUPOJbI, YENOBEKa U
oO1iecTsa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W peleHuu MpodiieM
COXpAaHEHUS ITPUPOJTHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JAJIi COBPEMEHHOW IMBHIIM3AIINU:
oOecrieyeHnss HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX peIlaTh PEeCypcHble  MpOOJEeMbl  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 3HAHUU B IEJsIX
NOBBIIICHUS OOUIEH KyJIbTYphl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKIMOHAJIBHOM I'PaMOTHOCTH OOydaromuxcs, Gpopmupyemon
IpU U3YYeHUH OUOJIOTHH;

NOHMMAHUE 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 LEJIbI0 TOJYYE€HHSI IOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAaHHME ILIECHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTh OCYLIECTBIATH
IPOEKTHYIO M HCCIIE0BATENBCKYIO AEATENHOCTh HHIUBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3o0BaHUIO |
caM000pa30BaHNI0, K AKTMBHOMY IMOJyYE€HHIO HOBBIX 3HAaHUN MO OHOJOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbIe pe3yJbTaThl OCBOEHUSI yueOHOoro 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,  OKCIePUMEHT U  JAPYTuXx),
yHHUBEpCaJbHble Yy4eOHblE JeHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHBHBIE,

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 YHHUBEPCATbLHBIMU yueOHbIMH NMO3HABaTEJIbHBIMH
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;

WCITIOJI30BATh OMOJIOTUYECKHUE TMOHATUS ISl OOBsICHeHUS (PAKTOB U SIBICHUN
YKUBOW IIPUPOJIBIL;

CTPOUTH JIOTMYECKHUE paCCyXJCeHUs (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€  MNPOTUBOPEYMI  pa3HOrO0  poja, BBIABICHHBIX B Pa3jM4YHBIX
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 JESTENIbHOCTH;

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;

UCIONIb30BaTh pAa3jHyYHble BUABl JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEPIpEeTalMH, MPeoOPa30oBaHUIO 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 €€ pEeUIeHHs, HAaXOAWTb apryMEHThI AJS J0Ka3aTeIbCTBA
CBOMX YTBEPXJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE€ pEUICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh LIEJICHANPABICHHBI 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 OpUTHHAJIbHBIC 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(OPMAIIUIO PA3IUYHBIX BHIOB M (HOPM MIPEACTABICHUS, KPUTUUECKH OIICHUBAThH
e€ I0CTOBEPHOCTh U HEPOTUBOPEUNBOCTH;

dbopMyIMpPOBaTh 3aNPOCHl U MPUMEHSATH PA3IMYHBIE METOJNBI MPU MOUCKE U
oTOOpe Omosiorundeckor MHQpopMaIu, HEOOXOAUMOMN JJIsI BBIMOJHEHUS Y4EOHBIX
3a/1ay;

mpUOOpETaTh OIBIT KCIOJB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3TMYHBIX
MOMCKOBBIX CUCTEM;

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

UCIIONIb30BaTh HAy4YHBIM fA3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
OvoNornyeckom HHPOpMaLME: MPUMEHATh XUMHYECKHEe, (Qu3nyeckue u
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONIb30BaTh M MPeoOpazoBbIBaTh  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 c(pepax KMU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCUM IO CYHIECTBY OOCYX IaeMoOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTENIbHO BBITIOJIHEHUS TpeliaraeMon
3a/1a4d, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCThH MO3MUIMH 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 B3aUMOJCUCTBHS, NMOHUMATh
HaAMEPEHUS IPYTUX JIIOJIeH, MPOSBIISATh YBAKUTEILHOE OTHOIIICHUE K COOCCETHUKY
U B KOPPEKTHOM 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 IL€IM COBMECTHOW JEATEIBbHOCTH, OpPraHU30BbIBATH W
KOOPJIWHUPOBATh ACUCTBUA MO €€ JOCTHKEHHIO: COCTaBJISTh IUIAH JICWCTBHM,
pacrnpenenartb poid ¢ y4€TOM MHEHH y4YacTHHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOI pabOThI;

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

Ipe/iaratb HOBBIE IIPOEKTHI, OLEHUBATh MWJAEH C TO3ULHWHA HOBW3HBI,
OPUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTHUBHOE CTPATETUYECKOE I[IOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUIIMATUBHBIM.

OBjaeHre YHUBEPCANbHBIMH PeryJsSTUBHBIMU AeHCTBUAMM:

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 JCHCTBMAX M IOCTYIKAax IO OTHOLICHHIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO NIESTEIbHOCTD, BBISBIATH
npo0semMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJja4l B 00pa3oBaTEIbHON
NEATEBHOCTH U JKM3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENIbHO  COCTaBJSATh IUIAH pPEIIeHUs MNpoOJeMbl ¢ y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MIPEATNIOYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacumMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATH €r0, 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:

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

BJa/JeTh HABBIKAMU  MO3HABATEIbHONW  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHM, UCMOJIb30BaTh MPUEMBI pedIeKCUU JI1 OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OILIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



IPUHUMATh MOTHBBI M apryMEHTbl JpPYrMX IpU aHalIu3€ pe3yJbTaTOB
NEeATEIbHOCTH;

3) npuHsiTHE ce0 U APYTHUX:

OPUHUMATH ce0sl, MOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IpU aHaJlu3e pPe3yJIbTaToOB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

ITpenmeTHble pe3ynabTaThl OocBoeHusi nporpamMMmbl COO mo Ouosnoruu 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 3HAHUI B Pa3iMuYHbIX y4E€OHBIX CUTYyallUsX, a TaKXKe 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-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B DPa3BUTHE OHOJOTUM, (PYHKIIMOHATIHHOU
I'PaMOTHOCTH 4Y€JIOBEKa JUIsl pEIICHUs dKU3HEHHBIX 3a71a4;

YMEHHME PACKPBIBaTh COAEpKAHME OMOJIOIMYECKMX TEPMHHOB M IOHSITHIA:
XKU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BELIECTB M MpPEBpaIlCHHE
SHEPruH), TOMEOCTa3 (CaMOpEryJsiiys), YpOBHEBAs OpPTaHU3ALUs JKUBBIX CHCTEM,
CaMOBOCITPOU3BEICHNE (PENPOTYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHME H3J1araTb OWOJIOTMYECKHUE TEOpUu (KJIETOYHasg, XpOMOCOMHas,
MyTallMOHHAsl, I[EHTpaJbHasg 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 METOAaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHHUE U
OMMCAaHUE >KUBBIX CHUCTEM, IMPOLIECCOB U SIBJICHHM, OpPraHU3alMs U TMPOBEIACHHE
OMOJIOTMYECKOTO  AOKCIEPUMEHTa,  BBIABI)KEHHWE  THUIOTE3bl,  BBISABICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHUE IOITYYECHHbIX



pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU MOJTYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIICIATH CYIIECTBEHHbIE MPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB U IPEBPALIEHUS 3HEPIUU B KIETKe, (poTOoCHHTE3a,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHS, WHIUBUAYaJbHOTO PpA3BUTHUS OpraHuU3Ma
(oHTOTEHER);

YMEHHE NPUMEHAThH IOJIyYEHHbIE 3HAHUS I OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHMM, JJI NPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KHU3HU C 1eJbpl0 oOecreyeHus Oe30MacCHOCTH CBOETo 3/10pOBbSI U 30POBbS
OKPYKAIOIIMX JIIOACH, COONII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpY KaroIen
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTHIKEHUN
COBpPEMEHHOM  Ouosormu U OMOTEXHOJOTMH Ui PalUOHAJIbHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHble TEeHETHYECKHEe 3aJaud Ha MOHO- H
OUTUOPUIHOE CKpEIMBAHMUE, CLEIJICHHOE HAacJIeJI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPHU/IHOTO CKpEIIMBAaHMs JJs MpelCcKa3aHUsl HAcCJIE€JOBAHMS MPU3HAKOB Y
OpraHHU3MOB;

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

YMEHHME KPUTHUECKH OLEHUBAaTh W HHTEPIPETUPOBATh HH(OOPMALHIO
OMOJIOTMUYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYI0 IICEBOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAcCOBOM MH(OpMaLMK, HAYYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNH B OMOJIOTHH,
MeAUIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NHCBMEHHBIE U YCTHbIE COOOIIECHMUS,
0000111251 OMOJNIOTMUYECKYI0 UH(POPMALMIO 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 HAayK, B (OPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAYyYHOW 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 PACKPBIBaTh COAEpKAHME OMOJIOIMYECKHX TEPMHHOB M IOHSITHIA:
BUJ, TIONYJIALNS, T€HO(OH, IBOTIOLMS, ABMXKYIINE CUIIBI ((PAKTOPBI) IBOJIIOLINH,
IPUCIIOCOOTIEHHOCTh OPraHU3MOB, BHI000pa30BaHHE, SKOJIOTHUECKHE (PaKTOPHI,



IKOCUCTEMa, TMPOAYIEHTb, KOHCYMEHTbBI, PpEIYLEHThl, LEeNU MHUTAHUSA,
AKOJIOTHYECKas pamMua, OMoreonenos, 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,  BBIIBI)KCHHWE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEeMbIMI BEIUYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIICISATh CYIIECTBEHHBIE MPU3HAKA CTPOSHUS OHOJIOTUYECKUX
OOBEKTOB: BHJOB, NOMYJALMHA, TMPOIYIEHTOB, KOHCYMEHTOB, PEAYICHTOB,
OMOTeoIeHO30B W  3KOCHUCTEM, OCOOEHHOCTH TPOIIECCOB: HACIEICTBEHHON
W3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUS, MPUCIOCOOJICHHOCTH
OpPTaHW3MOB, JEWCTBUSA DJKOJOTHYECKHX (PAKTOPOB HA OpPraHU3MBI, TEpeHOca
BEIIECTB M TIOTOKAa DHEPTMH B JKOCHCTEMAax, aHTPONOTEHHBIX HM3MEHEHHWHA B
HKOCHCTEMAax CBOEM MECTHOCTH, KPYroBOpOTa BEIIECTB U OMOr€OXUMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSThH TMOJIyYeHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHUYECKUX
NIPOIIECCOB W SIBJICHWM, /IS MPUHATHS MPAKTUUECKUX PEIICHUH B IMOBCEIHEBHOMN
KU3HU C TIeNplo obecriedeHus 0e30MacHOCTH CBOETO 3I0POBbsI U 3I0POBBS
OKPYKAIOIIMX JIIOACH, COONIIOIEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpY KaroIen
IPUPOJIHON cpene, MOHUMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PAallMOHAIEHOTO TIPUPOIOTIOTH30BAHHS,

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

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpPaKTUYECKHEe pPadOThI, COOII0IAThH
npaBuiia mpu padoTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHUECKH OIEHUBATh W HHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJEP)KAHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHHUS U3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(pOPMALIMU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl),  paccMaTpuBaThb  TIJOOalbHBIE  SKOJOTHYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011as1 OMONIOTHUYECKYI0 MHPOPMAITUIO U3 HECKOJBKUX HUCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmnapar OMOJOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbBbIE
HaumeHnoBanue pa3jiejioB U TeM nudpoBbie
Ne i/m P Kontponbnbsie IlpakTnyeckue (up )
NporpamMmbIl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
https://m.edsoo.
1 buonorus xak Hayka 2 0.5 P5.HHLEES00.10
2 JKuBble cuCTEMBbI U UX OpraHU3aLUs 1 https://m.edsoo.ru
3 XHUMHYECKUI COCTaB U CTPOEHUE KIIETKU 8 1 https://m.eds00.ru
4 KusHeneaTeabHOCTh KIETKU 6 https://m.edsoo.ru
5 Pa3zMHoOkeHME ¥ HHAUBUAYATBLHOE Pa3BUTHE 5 1 https://m.edsoo.ru
OpPraHU3MOB
6 HacnencrBeHHOCTS U N3MEHYUBOCTE 2 L5 https://m.edsoo.ru
OpraHu3MOB )
7 Cenexiust opranu3mMoB. OCHOBBI 3 https://m.edsoo.ru
OHMOTEXHOJIOTHH
8 PesepaHoe BpeMs: 1 https://m.edsoo.ru
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 0 4




11 KUIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /i Konrpoabusie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
1 DBOIIOIIMOHHAS OMOIOTHS 9 1 https://m.edsoo.ru
) Bo3HuKHOBEHHME U pa3BUTHE KU3HHU HA 9 0.5 https://m.edsoo.ru
3emie )
3 Opranu3Mbl 1 OKpyXKarolas cpeia 5 1 https://m.edsoo.ru
4 Co00I1eCTBA U PKOIOTHIECKHE CHCTEMEI 9 https://m.edsoo.ru
5 Peseparoe Bpems: ) https://m.edsoo.ru
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 2.5




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoauuecTBO 4acoB
Ne Hara JJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Kontpoabnbie IlpakTuueckue
n/n Bcero u3ydeHusi o0pa3oBaTesbHbIE PECYPChI
padoThI padoThI

1 buosorus B cucreme Hayk 1 https://m.edsoo.ru/O2T4D1UI5
MeTtoap! To3HaHUS JKUBOM
npupoasl. [IpakTuueckas

abora Ne 1 «Mcroap3oBanue

2 pabot HOAL3OBATH 1 0.5 https://m.edsoo.ru/GAB23860W
Pa3TUYHBIX METOJIOB TPHU
U3YYCHUU OMOJIOTUIECKIX
00BEKTOB
buonornyeckne cuCcTeMBI

3 ’ 1 https://m.edsoo.ru/A7VOYD215
MPOLIECCHI U UX U3YUYEHHE
XUMHUYECKHUH COCTaB KIIETKU.

4 1 https://m.edsoo.ru/L17LJ590V
Bona u munepanbHble cOH
benku. Cocras u ctpoenune

5 p 1 https://m.edsoo.ru/V33INUW5SW
0OEeIKOB
depMeHTHI — OHMOJIOTHYECKHE
KaranuzaTtopsl. JJabopaTopHas

abora Ne 1 «M3yuenue

6 pabot qu i 1 0.5 https://m.edsoo.ru/VBPPPBGCD
KaTaJIUTHYECKON aKTHBHOCTH
(bepMeHTOB (Ha puMepe
aMuUJIa3bl WIM KaTajaasbl)»
Yraesonsl. JIunuas: 1 https://m.edsoo.ru/OJ7NFITI5
Hykneunosbie kuciaorsl. ATD 1 https://m.edsoo.ru/ WOELRA9B3
Hcropus u meTons! H3y4eHus 1 https://m.edsoo.ru/JXQMJOGM3




kieTku. Knerounas teopust

10

Kierka kax LEJIIOCTHAA KUBast
CcHuCTEMAa

https://m.edsoo.ru/ XDCLRAF1Q

11

CTpoeHue 3yKapuoTHYECKOM
kJeTku. JlaboparopHas padota
No 2 «M3yuyenue ctpoeHus
KJIETOK PACTeHH, KUBOTHBIX,
rpuboB U OakTepuii mox
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpenaparax u ux
OIMCAHUE»

0.5

https://m.edsoo.ru/KZ01W5LJY

12

OOMEH BELIECTB I
MeTa00IIN3M

https://m.edsoo.ru/LOB3I3XYZ

13

dortocunTe’. XeMOCHHTES

https://m.edsoo.ru/V882FDGSF

14

DHepreTudeckuii oOMeH

https://m.edsoo.ru/T2LVIES3L

15

JKW3HEHHEBIN UK KIETKH.
Jenenue kneTku. MuTos.
JlaGopaTtopHnas pabota Ne 3
«Habmronenre MuTo3a B
KJIETKaX KOHYMKA KOPeIKa
JyKa Ha TOTOBBIX
MUKpOTIpenaparax»

0.5

https://m.edsoo.ru/COINPWLF4

16

Buocunres Oenka. Peaxmus
MaTPUYHOTO CUHTE3a

https://m.edsoo.ru/540F4L77W

17

Tpancnsmus — OMOCUHTE3
Oenka

https://m.edsoo.ru/TFDKDDWWM

18

Hexknerounsie popMbl KU3HU
— BUPYCHI

https://m.edsoo.ru/9PGS5FAJB




19

DopMBI pa3MHOKECHUS
OpPraHHU3MOB

https://m.edsoo.ru/2JLXB4AOR

20

Meiios

https://m.edsoo.ru/SNUXK0X86

21

OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
O11010TBOpPEHHE.
JlaGopaTtopHnas padota Ne 4
«M3ydyeHne cTpoeHus MOJIOBBIX
KJIETOK Ha I'OTOBbIX
MUKpOTIpenaparax»

0.5

https://m.edsoo.ru/C29L4DXBS&

22

NunuBuayansHOE pa3BUTHE
OpraHU3MOB

https://m.edsoo.ru/MA4T8L5AD

23

I'enernka — Hayka o
HACJIEJICTBEHHOCTH U
U3MEHYUBOCTH

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH
HaCJICIOBAaHUS HpI/ISHaKOB.
MonoruOpuaHOE CKpeIBaHNE

https://m.eds0o0.ru/YYQSGIWI2

25

JurubpunHoe ckpeniuBaHue.
3aK0H HE3aBUCUMOTO
HACJICJIOBAHMSI IPU3HAKOB

https://m.edsoo0.ru/YSNANQ65V

26

CleIIeHHOE HACIEIOBaHUE
npu3HaKkoB. JlaboparopHas
pabota Ne 5 «M3yuenue
PE3yJIbTaTOB MOHOTUOPHTHOTO
n I[I/II‘I/I6pI/II[HOFO CKpCIINBAaHUSA
y Ip030(HITBI HA TOTOBBIX
MHUKpOIpenapaTax»

0.5

https://m.edso0.ru/P2SQ5ZGN2




27

I'eneruka nmona. Hacnenosanue
MIPU3HAKOB, CIICTUICHHBIX C
[1I0JIOM

https://m.eds00.ru/3GYGV47YM

28

HN3MeHUMBOCTb.
Henacnencreennas
U3MEHUYUBOCTh. JlaboparopHas
pabota Ne 6. 3yuenue
MOAU(PUKAITMOHHON
M3MEHYUBOCTH, IOCTPOCHUE
BapHAaIlMIOHHOTO psJa U
BapUaALlMOHHON KPUBO»

0.5

https://m.edsoo.ru/M3MHUK2VV

29

Hacnencrsennas
W3MEHYHMBOCTh. JIJabopaTopHas
paborta Ne 7. «AHanu3 MmyTarui
y Ip030(UITbl Ha TOTOBBIX
MUKpOTIpenaparax»

0.5

https://m.edsoo.ru/VWT70DZ8R

30

I'eHeTnka dyemoBeka

https://m.edsoo.ru/XU9SFS3GA

31

PesepBHrIit ypok. O000IICHME
o teme «HaciaencTBeHHOCTE U
W3MEHYUBOCTH OPraHU3MOB)

https://m.edsoo.ru/E2IXRS2EB

32

CenekIus Kak HayKa M MpoIecc

https://m.edsoo.ru/3128P31.98

33

Metoab! 1 OCTHKEHUS
CEJIEKI[MU PACTEHHI 1
JKUBOTHBIX

https://m.eds00.ru/JSK3Q6W0J

34

buorexnonorus kak orpacib
MIPOU3BOACTBA

https://m.edsoo.ru/TAKI9E62K

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34




11 KJIACC

KoanuyecTBO 4acos

Ne Hdara JIeKTPOHHBbIE HU(PPOBBbIE
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bceero u3ydeHHs: o0pa3oBaTeJIbHbIC pecypChl
padoThI padoThI

3 N

1 BOTHOHILT H METOART €€ 1 https://m.edsoo.ru/6KWQIKBKU
U3y4YeHUs
Hcro a3

2 TOPHA P BI/iTHﬂ 1 https://m.edsoo.ru/0SWC47SSX
MpeJICTaBICHUI 00 IBONIOIINH

3 MuKpo3BOIIOLUSA 1 https://m.edsoo.ru/TOFAUE4ZP
[Tomynsimus Kak 1eMeHTapHast
€IMHUIIA BUJIA U HBOJIIOLUU.

4 Jlaboparopnas pabota Ne 1 1 0.5 https://m.edso0.ru/D3UCLTSOF
«CpaBHEHHE BUJIOB 110
MOP(}OIOTHUECKOMY KPUTEPHIO)
JIBYOKYIIIME CHITBI

5 (3nemenTapHbIC (PAKTOPHI) 1 https://m.edsoo.ru/3EH6CNOWI
SBOJIIOLIUU
Ecrecte it 0TOOp U ero

6 TECTBEHIEIA OTOOP H er 1 https://m.edso0o0.ru/DY32BUDOO
dbopmbl
Pe3ynprarsl aBoIIOIMN:
MPUCTIOCOOTICHHOCTD
OpPraHU3MOB U

000pa3oBaHue.
7 BHAOODpasOBatiH 1 0.5 https://m.edsoo.rt/WAJHSTLOB

JlaGopaTopHnas padota Ne 2
«Onucanre NpucrnocoO0IeHHOCTH
OpraHusma M €€ OTHOCUTEIBHOIO
XapaxkTepa




Hanpasnenus u mytu

o tTeMe «Bo3HUKHOBEHNE U

8 https://m.edso0.ru/PI1FIOY V3
MaKpOAIBOJIOIUN

9 HeobpaTumocTs 3BOIIONNN https://m.edsoo.ru/CLA9VC5J]
Hcto 3 a 3emiie

10 ropuA >KH HH wren https://m.edsoo.ru/MJYY1IMVX7
METO/IbI €€ N3YUCHUS
T'unores OHUCXOKIE

11 HIOTEIbL IIPOHCXOAICHHA https://m.edsoo.ru/EKNHXBOS2
JKU3HU Ha 3eMiie
Pa3 € Ku3 a 3eMJie o

12 BUTHE A3 | wre https://m.edsoo.ru/ECINSTF62
3pam  nepuojam
OCHOBHBIE ATaIIbI YBOJIIOLAN
pacTUTEIBLHOTO U YKHBOTHOTO

a. [Ipa eckas padbora Ne

13 MHP paKTiHecKas pabot 0.5 https://m.edsoo.ru/7ZK1LYOSCT
1 «M3y4yeHue nckonaeMbIx
OCTaTKOB PACTEHUM U )KUBOTHBIX
B KOJUIEKLIUAX)
CoBpeMeHHas cucTeMa

14 BpeMEHHaA cHCTeM https:/m.edsoo.ru/WSEXNIYAK
OpPraHUYECKOTO MUpPa
OBOIIO eJIOBEKa

15 BOTHOUIL HCIOB https://m.edsoo.ru/ADV3JERUE
(arTpOMOTEHE3)
JBmxymue cuibl ((hakTophl)

16 https://m.edsoo.ru/D7JZMBYPQ
aHTpPOIIOreHe3a
OCHOBHBIE CTaUN DBOJIIOIINHA

17 a H https://m.edsoo.ru/14G19MQ4K
qeJJ0BeKa
Yenoseueckue pacsl U

18 MPUPOAHBIE aanTallu1 https://m.edsoo.ru/XL7QKCS5PK
JejJ0BeKa
Pese i1 ypok. O0001menne

19 PBHBII YD HHerH https://m.edsoo.ru/R6L7VY2GB




pa3BUTHE KU3HHU HA 3eMJIe»

20

DKOJIOTHs KaK HayKa

https://m.edsoo.ru/K46KON561

21

Cpenpl oOuTaHus u
9KOJIOTUYECKHE (PaKTOPHI

https://m.edsoo.ru/DCOIEUIC9

22

AbGuotnueckue GpakTopHhI.
Jlaboparopnas pabota Ne 3.
«Mopdodonoruueckue
0COOEHHOCTH PACTCHUH U3
pa3HBIX MECT OOUTAHUS.
JlaGopaTopHnas pabota Ne 4.
«BnusHue cBeTa Ha POCT U
pa3BUTHE YSPEHKOB KOJIEyca

0.5

https://m.edsoo.ru/G7NF3PINM

23

buotnueckue GpakTops

https://m.edsoo.ru/A6Z8MGNQR

24

DKOJIOTUYECKHUE XapAKTEPUCTUKU

nonyisanuy. [Ipakruueckas
pabota Ne 2 «ITomcuér
IUIOTHOCTHU MOIYJIALIMNA pa3HbIX
BHUJIOB PACTEHUI

0.5

https://m.edsoo.ru/X42J6ABRN

25

Coo0b1ecTBa OpraHu3MOB —
OMOIIeHO3

https://m.eds00.ru/0T2K1PNGZ

26

DKOJIOTUUECKHE CUCTEMBI
(KOCUCTEMBI)

https://m.edsoo.ru/SILIRWZMR

27

OCHOBHBIE ITOKa3aTeIn
YKOCHUCTEMBI. DKOJIOTHYECKHUE
nupamuasl. CBOKCTBA
skocucteM. Cykueccust

https://m.edsoo.ru/NSTEWOGPE

28

[IpupoaHBIE 3KOCUCTEMBI

https://m.edsoo.ru/WIDMMUBC5

29

AHTpOHOFeHHBIe 9KOCUCTEMBI

https://m.edsoo0.ru/ WRS65U3WC




buocdepa — rnobdanpHas

30 1 https:/m.eds00.1u/2X1VG5Q18
3KOCHCTEMA 3eMITH

31 3axonomepHoCTH 1 https://m.edsoo.ru/V5JT6B38Z
CylIecTBOBaHMsI OHocepbl
q §)

32 €lI0BEUECTBO B OuoCHepe 1 https://m.edsoo.ru/HXCDHPXDJ
Semin
C

33 OCYHICCTBOBAHE HPHPOART H 1 https://m.eds00.1u/187G37606
4eJJ0BEUYECTBa
PesepBHrlit ypok. O600IICHNE

34 TeMbl «CooO1iecTsa u 1 https://m.edsoo.ru/SW5XCF3K6
3KOJIOTMYECKUE CUCTEMBI»

OBHIEE KOJIMYECTBO YACOB I10 34 )5

ITPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TPOI'PAMMBI

10 KITIACC

Kon
NMpoBepPsieMOro
pe3yJjabTara

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

CdopMUpOBAaHHOCTh 3HAHMK O MECTE M PO OWOJOTHU B CUCTEME
HAYYHOTO 3HAHHSI €CTECTBEHHBIX HayK, B (DOPMUPOBAHNH COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUPA U HAYYHOTO MHUPOBO33PEHUS; O
BKJI/IE POCCUHCKUX U 3apyOCKHBIX Y4EHBIX-OMOJIOTOB B Ppa3BUTHE
Oouosiornu; (QYHKIMOHAILHOW TPAMOTHOCTH YEJIOBEKA Ui PEIICHUS

JKU3HCHHBIX 3aJa4

YMeHue packpbiBaThb COJEp)KaHHE OHOJOTHYECKUX TEPMUHOB U
MOHATHIA: KHU3Hb, KIIETKA, OpraHu3M; MeTabonmn3m (0OMEH BEIIEeCTB H
MpeBpalleHre JHEPruH), TOMEOCTa3 (CaMOperyJsius), YpOBHEBas
OpraHM3alnys >KUBBIX CHUCTEM, CaMOBOCIPOU3BEACHHE (PEMPOTyKIHs),

HAaCJICACTBEHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

VYMmeHue uznaratb OMOJIOrMYECKHE TEOPHM (KJIETOYHAs, XpPOMOCOMHas,
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,
BBIJIBUKEHHWE  TUMOTE3bl;  BBISIBIIEHUE  3aBUCUMOCTH  MEXKIY
UCCIIETyeMbIMU BEIMYMHAMH, OOBSICHEHHE MOJYYEHHBIX PEe3yJIbTaTOB,
WCIOJIb30BAaHHBIX HAYYHBIX MOHSATHM, TEOpHil W 3aKOHOB; YMEHHE

ACJIaTh BBIBOJAbI HA OCHOBAHUU MMOJTYYCHHBIX pe3yanaTOB)

VMeHue BBIACIATh 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 3JIOPOBBS U 3/I0POBBS OKPYKAIOIIKX JIFOJICH, COOJIIOICHHUS 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 WCCIEAOBAaHUM B OHOJIOrHUH,

MeauIyHe, OMOTEXHOIOTHI

10

YMeHne co3iaBaTh COOCTBEHHBIE TUCHMEHHBIC 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 MPOrPaMMBbI 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 3apyOCKHBIX 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) 9BOJIIOLINH, pUCIOCOOICHHOCTD OpPraHHU3MOB,
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.  Bepnamckoro), ompenensTe  TPaHUIBl  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  3aBHCUMOCTH  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
OpPraHU3MOB, JEHCTBUS 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 37I0POBbsI 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 SKOocUcTeMax (LM MUTaHNs)

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

o0opynoBaHueM




YMeHHe KpUTHUYECKH OLIEHUBATh M HMHTEPIPETUPOBATh HH(OPMAIUIO
OMOJIOTUYECKOTO CO/IEPKaHMs, BKIIOYAIOIIYIO TICEBIOHAYUYHBIE 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 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

1

buonorus xak Hayka

1.1

buonmoruss — Hayka o xuBOM mpupone. Ponp Ouomorum B (opmupoBaHHH

COBPEMEHHOU HaydyHOU KapTHUHBI Mupa. CrcTemMa OMOJIOTHYECKUX HAYK

1.2

MeTtoabl TMO3HAHUS KUBOW TPUPOIBI (HAOIIOJCHNUE, SKCIIEPHUMEHT, OTHCAaHHE,
U3MEpeHHEe, Kiaccu(uKaus, MOJeTUpOBaHUe, CTaTUCTHYECKas oO0paboTka

JTAHHBIX )

JKHBEBIE CHCTEMBI U MX opraHu3anusa

2.1

Kupbie cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3ydeHusi Ouonoruu. CBOMCTBa

OuocucTeM U UX pasHooOpasue

2.2

YpoBHH OpraHu3aliu OHOCHUCTEM: MOJICKYJISIPHO-TEHETHUYECKUH, KIIETOYHBIH,

OpraHU3MEHHBIH, MOMYJIALMOHHO-BUIOBOH, SKOCUCTEMHBIH, OMOC(epHbIN

XUMHUYECKUN COCTaB U CTPOEHUE KIIETKU

3.1

XUMHAYECKUA COCTaB KIETKM. XUMHYECKHUE DIIEMEHTBI: MaKpPOAJIEMEHTBHI,
MHKpOdJIEeMEHThl. Bojga u  MuHepanbHble BemecTBa. @OYHKIMU BOAbI U

MUHEpaJIbHBIX BEIIECTB B KieTKe. [loanepxanue ocMoTrdeckoro 0asaHca

3.2

benku. CoctaB u cTpoeHne OenKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3amenumble W 3aMEHHMMBIE AMHHOKHCIOTBI. AMHMHOKHUCIOTHBIM COCTaB.
YPOBHU CTPYKTYphI OSITKOBOW MOJIEKYINHI (IEPBUYHAS, BTOPUYHAS, TPETHUUHAS U
YeTBEpPTUYHASA CTPYKTypa). XHMHUYECKHe CBoiicTBa OenkoB. buonornueckue
byHKIIMH OETTKOB.

depmeHTH — OHMonornueckue KaranuzaTopbl. CTpoeHue (QepMeHTa: aKTHBHBIN
HeHTp, cyOcTtpatHas crneuuduynocts. Kodepmentsl. Burtamuubl. OTinyus

(bepMeHTOB OT HCOPraHMYCCKUX KaTaInu3aTOPOB

3.3

VYrneBoapl: MOHOCaxapuabl (TIIOKO3a, pubo3a U Jae30Kcuprbo03a), nucaxapuibl
(caxapo3a, JakTo3a) W TMojJucaxapuibl (Kpaxmai, TJIUKOTEH, LEeJUII003a).
bronornyeckue GyHKINHN YIIIEBOJIOB.

Jlunuael:  TpurmMuepuasl, — crepounsl,  ¢ochomunuasl.  'mapodunbHO-
runpopoOHbIe cBOicTBa. buonornueckue ¢yHkiuu aunuaoB. CpaBHEHHE

YIJI€BOJOB, OCJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTHUU

3.4

Hyxneunossie kucnotsl: JIHK u PHK. Hykneornasl — MOHOMEpBI HYKJIEHHOBBIX
kuciot. Crpoenne u (ynkmuu JIHK. Crtpoenne m ¢ynkmuu PHK. ATO:
CTpoeHue u PyHKITUU

3.5

[uTonorus — Hayka o kierke. Knerounas Teopusi. MeToapl H3y4eHUs KIETOK




3.6

Knerka kak nenoctHas >xuBas cucrema. OOmue Mpu3HAKH KIETOK: 3aMKHYTas
HapyxHas memOpana, monekynsl JIHK kak reHernueckuii ammapar, cuctema

cuHTe3a OeKa

3.7

Tunel KIETOK: yKapuoTH4YecKas U mpokapuotudeckasi. OCOOEHHOCTH CTPOCHUS
MpOKapUOTHUECKOM  KJeTku. Kmerounas crenka Oakrepuii. CrtpoeHue
AYKAPUOTUYECKON KJIETKH. OCHOBHBIE OTJIMYMS PACTUTENIbHOM, XUBOTHOM U

IpUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpBl KIETOK — KJIETOYHAs CTEHKAa, TJIMKOKAIMKC, HX
¢ynkiun. [Inasmaruueckas MemOpaHa, e€ cBoiicTBa U pynkuuu. [{utonnasma u eé
opranouipl. OTHOMEMOpaHHbIE OPraHOWIbl KJIETKH: SHAOIIIa3MaTHYECKasi CETh
(OIIC), ammapar ['ombmxu, nu3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KIIETKH:
MUTOXOHJIpUH, IUIACTUAbL. [IpomcxokaeHne MUTOXOHAPHM W IUIacTui. Buibl
wiactua. HememOpaHHBIE OpPraHOWIBI KJIETKH: PUOOCOMBI, KJIETOUHBIA IICHTD,

PECHUYKH, KTYTUKH. DYHKIUU OPraHOUI0B KJIETKU. BriroueHus

3.9

SAnpo — perynsaTopHblii neHTp kieTku. CTpoeHue sapa: sjaepHas o0oJouka,

KapuoIlia3Ma, XpOMaTHH, SAPBIIKO. XpOMOCOMBI

3.10

TpaHcOpT BEIIECTB B KIETKE

H(PISHGI[CHTCJ’II)HOCTI) KIICTKH

4.1

OOmeH BemiecTB, WM METa00aU3M. ACCUMUIAIUS (TUIACTUYECKH OOMEH) H
JTUCCUMUJISALIAS (PHEPTETHYECKU OOMEH) — JBE€ CTOPOHBI €IWHOTO IpoIecca
Metabonu3ma. Turnbl oOMeHa BemecTB: aBTOTPOGHBIA U reTepoTpodubiid. Ponb

(bepMeHTOB B OOMEHE BEIIECTB M MPEBPAILEHUHN SHEPTHH B KIIETKE

4.2

dorocunTte3. CBeToBas U TeMHOBasi ¢a3zbl GorocuHTe3a. Peaknuu ¢oTocuHTE3A.
DddextuBHOCTh (hoTOCHMHTE3a. 3HAUeHWE (POTOCHUHTE3a IS KU3HHU Ha 3emiie.
Bnusiaue ycnmoBwii cpembl Ha  (POTOCHHTE3 W CHOCOOBI TIOBBIICHHS €TO
MIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUMN.

XeMocuHTE3. XEeMOCHHTE3UpYIOHe OakTepuu. 3HAYECHUE XEMOCHHTE3a s

JKU3HU Ha 3eMiie

4.3

DHepreTudeckuii oOMeH B KieTke. PaciiemnyieHue BelIECTB, BBIICICHHE U
AKKyMYyJUPOBaHUE DJHEPrUM B KIETKE. OTalbl JHEPreTHYECKOro OOMeHa.
I'mukonus. bpoxenune u ero Buabl. KHcCiIopoaHOE OKHCIEHUE, WIH KIETOYHOE

apIxanue. DPPEeKTUBHOCT YHEPTeTUIECKOTO 0OMeHa

4.4

Peakiiun matpuuHoro cuntesa. ['enernueckas nnpopmauus u JJHK. Peanuzamms
TCHETHYECKOW WH(popMaluu B KIeTKe. ['eHeTHYecKuili KOJ M €ro CBOMCTBA.
Tpanckpunuus — Matpuuablii cuHTe3 PHK. Tpancnsmus — OuocunTe3 Oenka.

KonupoBanue amuuokucinoT. Ponbs pubocom B OnocunaTe3e Oenka

4.5

Hexnerounsie ¢opmbl xku3Hu — BHpYChl. Mctopusi oTkpeitus BupycoB ([1.1.




NBanoBckuii). OCOOEHHOCTH CTPOCHHUS € IHKU3HEACSITEITLHOCTH BHUPYCOB.
baktepuodaru. bonesnu pacTeHuid, >XKMBOTHBIX M YEJIOBEKA, BBHI3BIBACMBIC
Bupycamu. Bupyc nmmynonedunmra yenoseka (BUY) — Bo3oynurens CITN/a.

[IpodunakTruka pacipoCTpaHEHHs BUPYCHBIX 3a00JIEBaHHI

Pa3mHOXkeHMe 1 HHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounslii 1WKI, WM SKU3HEHHBIM NHMKI KiIeTKW. MHTepdaza u MHUTO3.
[Tpoueccel, mporekaromue B uHTEpdaze. Permnmukamus — peakiuss MaTpUYIHOTO
cunreza JIHK. Crpoenue xpomocoM. XpOMOCOMHBI Habop — KapHOTHIL
JIuniouHBIE W TAIUIOMAHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XpOMaTHBI.
[{uTtonornyeckue OCHOBBI PA3MHOXEHUS W HWHIWBUIYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne wierkn — wmuto3. Craauu mMuto3a. [Ipomeccel, mpoucxopsiiue Ha

Pa3HBIX CTAAUAX MUTO3A. buonornueckuii cMBICII MUTO3a

5.2

@®opMbI pa3MHOXKEHHsI OpPraHU3MOB: Oecrmojoe W moJjioBoe. Bunpl OGecmosoro
pPa3sMHOXKCHHUS: JEJICHHE HaJBOE, IIOYKOBAHWE OJHO- W MHOTOKJICTOYHBIX,
CTIIOpooOpa3oBaHue, BEreTaTHBHOE pa3MHOXCHHE. HckyccTBeHHOE

KIIOHUPOBAHUC OPraHU3MOB, €0 3HAUCHUC IJI CCIICKIIUN

53

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYHUS OT OECTIOIOrO.
Metios. Craguum wmeitoza. Ilpoiecchl, Npoucxoisuiue Ha CTaaAusIX Meio3a.
[ToBenenue xpomocom B Mmeiro3e. KpoccunroBep. buonoruueckuid CMbICIT M

3Ha4yeHue Meio3a

54

['ameToreHnes — mporecc 00pa3oBaHMsI MOJIOBBIX KIETOK Y JKUBOTHBIX. [looBbIe
KEJe3bl: CEMEHHUKU W sndHuKH. OOpa3oBaHUE M Pa3BHTHE IMOJIOBBIX KJIETOK —
raMmer (CrepMaro30uj, SUIEKIIeTKa) — criepMaTorere3 u oorere3. OCOOEHHOCTH

CTPOEHMS SIMIEKIETOK U criepMaTo30u10B. Omnonorsopenue. [laprenorenes

5.5

NunuBuayanpHoe  pa3BuTHe  (OHTOTEHE3).  OMOpHOHAIBHOE  Pa3BUTHE
(sMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHSI Y TTO3BOHOYHBIX >KHBOTHBIX:
npobnenue, racTpyiauus, opraHoreHe3. IlocramOpuonansHoe paszButue. Tumbl
NOCTAMOPHOHAILHOTO Pa3BUTHS: IPsMOE, HENpsMoe (JMUYMHOYHOE). BrusHue
Cpeabl Ha pa3BUTHE OPTaHU3MOB; (DAKTOPBI, CHOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YpOACTBa.

Poct u pazButne pactenunii. OHTOT€HE3 IBETKOBOIO PACTEHUSI: CTPOCHUE CEMEHH,

CTaluu pa3BUTUIA

HaCJ'IeI[CTBeHHOCTB 1 USMCHYUBOCTHb OPraHN3MOB

6.1

[Ipenmer u 3amaun reHeTUKU. icTopus pa3BUTHUS T€HETUKHU. BKiiag poccuiickux
U 3apyOexHBIX YU€HBIX B pa3BUTUE TEHETUKU. MeToabl TI'eHETUKU

(ruOpuI0IOTNYECKUH, LIUTOI€HETUYECKUH, MOJIEKYJISIPHO-T€HETUUECKHI ).




OcHOBHBIC TeHETHYECKHE MOHATHS. [ 'eHeTHUecKas CHUMBOJIMKA, UCIIOJIb3yCMas B

CXeMax CKpeLIUBAHUI

6.2

3aKOHOMEPHOCTH HACJIEeNOBAaHUSl TMPU3HAKOB, YCTaHOBIEHHBIE [. MeHnenem.
MoHoruOpuaHOe CKpeluIMBaHue. 3aKOH eAuHOo00pa3us THOPHAOB TIEPBOTO
nokoJjieHus. [IpaBuiao JOMUHUpPOBaHHS. 3aKOH pPACHICIUICHHS TMPU3HAKOB.
I'umore3a ynctoThl ramet. [1oHOE U HETIOTHOE JIOMUHUPOBAHHUE.

JluruOpumHoe CKpemMBaHue. 3aKOH HE3aBHCHMOTO HACJIEIOBaHUS IMPU3HAKOB.
[{uToreHeTN4eCKHEe OCHOBBI JUTHOPUIHOTO CKpEIIMBAHMS. AHATU3UPYIOIIEE
CKpeuiBaHue.  Vcnonp3oBaHWE — aHANM3HPYIOMIETO  CKPEIIUBAHHS IS

ompe/eIeHUsI TEHOTHUITa 0cO0n

6.3

CueruieHHoe HacienoBaHue mpu3HakoB. Pabora T. Moprana mo cuerieHHOMY
HaCJICJOBAHUIO T'CHOB. HapymeHHe CILICIJIICHUA TCHOB B pe3yanaTe
KPOCCHUHIOBEpAa. XPOMOCOMHAasi TEOpHsl HAclIeICTBEHHOCTU. [ eHeTnueckue
KapThI.

I'eneruka mosia. XpOMOCOMHOE OIpeaeTIeHUE Ioja. AYTOCOMBI M IOJOBBIE
XpOMOCOMBI. FOMOI‘aMeTHble 148 reTeporaMeTHHe OpFaHI/I3MI:I. HaCHGI[OBaHI/Ie

MPHU3HAKOB, CHCIUICHHBIX C ITOJIOM

6.4

H3meHnunBocTh. BUIbl M3MEHUMBOCTH: HEHACIICACTBCHHAS WM HACJICIACTBCHHAS.
Ponp cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKaA
MOANGUKAITMOHHOW W3MEHUMBOCTU. BapuanuoHHBIN psAjg W BapUallMOHHAs
kpuBag. Hopma peakuun mnpusHaka. KoinuecTBeHHbIE W KayeCTBEHHBIE

MPU3HAKK U UX HOpMa peakuuu. CBOHCTBA MOIU(UKAITUOHHONW U3MEHUNBOCTH

6.5

HacnencTBenHasi, WM TEHOTHUIMYECKas, W3MEHUYMBOCTh. KoMOWHATHBHAS
M3MEHYMBOCTh. Meiio3 W TONOBOM Tmpolecc — OCHOBA KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMOHHas W3MEHYMBOCTh. Kiaccudukanus MyTammii:
TE€HHbIE XPOMOCOMHBIE, FT€HOMHbIE. YacToTa U MpUYUHBI MyTaluii. MyTareHHble
(bakTopbl. 3aKOH TOMOJIOTUYECKUX PSAJOB B HACTIEACTBEHHON n3MeHn4ynBoct H.M.

BaBuiioBa

6.6

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETHKHU
4eJI0BEKa: reHeaIoOTHYeCKU, OJIM3HEIOBBIH, IIUTOT€HETUUECKUH,
OMOXWMHUYECKHUH, MOJEKYJISIpHO-TeHeTHUeCKui. COBpEeMEHHOE OIpecIICHHE
TE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHUPOBaHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIE C
nomotnpio III[P-ananu3a. HacnencrBeHHble 3a00JieBaHUS 4YEIOBEKAa: TI€HHBIC
0ose3Hu, 0OJIE3HH C HACIEACTBEHHOW MPEIPaCIONOKEHHOCTHIO, XPOMOCOMHEIE
6one3nu. ComaTnueckue M TeHepaTUBHbIE MyTauud. [IpUHIMNBI 310pOBOTO
oOpa3a KU3HH, JUATHOCTHKH, MPO(PUIAKTUKM M JI€UYEHUS TIe€HETHUYECKUX
Oone3nell. MeMKO-reHeTH4eCKoe KOHCYJIbTUPOBAHHUE. 3HAUCHHE MEIUIIMHCKON

TFCHCTUKU B IPCAOTBPALICHUN U JICUCHUN I'CHCTUYCCKUX 3a00JIeBaHUM YeJIOBEKa




Cenexiust opraan3MoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenexkuus Kak Hayka M TpolecC. 3apOKIEHUE CEIEKUUHU U JIOMECTHKAIUS.
Yuenue H.M. BaBunoBa o0 wLeHTpaXx MNPOUCXOXKIEHUS W MHOTrooOpaszus
KYJIbTYPHBIX pacTeHuH. LIeHTpBI MPOUCXOKACHNS TOMAIIHUX XUBOTHBIX. COpT,

opoJia, MTaMM

7.2

CoBpeMeHHbBIE METOABI CeNeKIMH. MacCoBbIA U HHAWBUAYAIbHBI OTOOPHI B
CEeJICKIIMU pacTeHuil u *KUBOTHBIX. OleHka 3KcTepbepa. biuszkopoacTBeHHOE
CKpemuBaHue — WHOpuAWHT. Yucras nuHUS. CKpelMBaHWE YUCTHIX JIMHUH.
I'eteposuc, nunu rubpuanas cwia. HeponcTBeHHOE CKpeluBaHUe — ayTOPHIHHT.
Otnanénnas tuOpummsanuss U e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 H
HonyquHe IIOJIUIIJIION10B. ﬂOCTI/DKGHI/I}I CCIICKIIUH paCTeHI/II\/'I, JKUBOTHBIX H

MHUKpPOOPTaHNU3MOB

7.3

buorexHonorust Kak oTpacib IpPOU3BOACTBA. ['€HHas WH)KeHepus. OTarbl
coznanust pexkomOuHanTHOM JIHK u TpaHcrenneix opranu3moB. Kierounas
nHxkeHepus.  Kierounsle  KynbTypbl.  MEKPOKIIOHAJIbHOE  PAa3MHOXKEHHUE
pactrenuii. KinoHupoBaHHE BBICOKOMPOIYKTHBHBIX  CEJIbCKOXO3IMCTBEHHBIX
OpPraHu3MOB. DKOJOTHUECKHE M 3THdeckue mnpobimemsl. MO — renermuecku

MOAU(DHUIIMPOBAHHBIE OPTAHU3MBI

11 KITACC

Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUSA

DBOJIOLMOHHAS OUOIOTUS

1.1

DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBugerenbcTBa  ABOMIOUWHU.  [laJlCOHTOJIOTHYECKHE:  TOCIIE0BaTEIIEHOCTh
II0OABJICHHUSA BHUAOB B HAJICOHTOJIOTHYUECKOMU JICTOIMUCHU, TICPCXOAHBIC q)OpMBI.
buoreorpaduueckne: cxoactBo W paziauure GayH U QIop MaTEPUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJICTBA M PA3IUYHS SMOPUOHOB Pa3HBIX BUIOB
IIO3BOHOYHBIX. CpaBHI/ITeHBHO-aHaTOMI/I‘IeCKI/IeI T'OMOJIOTMYHBIC, aHaAJIOTHYHBIC,
pYIMMEHTapHBIC OpPTaHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMUYECKHE: CXOJICTBO
MCXaHU3MOB HACICACTBECHHOCTH U OCHOBHBIX MeTa6OJII/I‘IeCKI/IX HYTeﬁ Y BCEX

OpPTaHU3MOB

1.2

OpomounonHass teopus Y.  [apBuna. [Ipenmochbuiki  BO3HUKHOBEHHS
napBUHM3MA. JIBMKYIIHME CHIIBI SBONMIONMH BUIOB 1o JlapBuHY (M30BITOYHOE
pa3MHOXKEHUE MPH OTPAHUYEHHOCTH PECYpPCOB, HEONpeAenEéHHAas U3MEHYHBOCTb,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)




1.3

Cunrernueckass Tteopus HBomonmd (CTD) W OCHOBHBIE €€ TOJIOKEHUS.

MuxkpoaBontouus. [lonynsauus kak eqMHULA BUAA U SBOTIOLUU

1.4

JBmwxyue cuibl ((hakTopbl) SBOJIOLMU BUIOB B Tpupoae. MyTaluoOHHBINA
nporecc ¥ KOMOMHATHBHAs M3MEHUYUBOCTh. IlomynsiuoHHBIE BOJHBI U JApeid
renoB. M3omsus u murpanus. EcrecTBeHHbIN 0TOOp — HanpaBisIOIuUi akTop
sBOMIOLIU. DPOPMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOIeHHOCTh OPraHM3MOB Kak pe3ynbTaT 3Boionuu. [Ipumeps
MIPUCTIOCOOJIEHUH y OpraHn3MoB. ApoMopdh03bl M HIHOAATI TAITUH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHBIE (hOpPMBI BUI000pa30BaHUS:

reorpauuecKoe, IKOJIOTHIECKOe

1.5

MakposBomtorusi.  DopMmbel  3BoNOLMM:  (UIETHYECKas,  JUBEpPreHTHas,

KOHBEpIreHTHas, napasuienbHas. HeoOparuMocTs 3BOTIONHMN

Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJIe

2.1

JloHay4yHble TIPEACTABIECHUS O 3apOKICHUM >KU3HH. HaydHble TuIIoTEe3bl
BO3HUKHOBEHHUS KH3HU Ha 3emyie: a0uoreHe3 W MaHCIepMusl. XUMUYecKas
SBOJIOLHUS. ODKCIEPUMEHTAIbHOE IOATBEPKIACHUE XHUMHUYECKOW HBOJIOLHUU.
Havaneubie sTambl Ouonormueckoit spomroruu. ['mmoreza PHK-mupa. IlepBoie

KJIICTKHU 1 UX 3BOJIOLMA. (DOpMI/IPOBaHI/Ie OCHOBHBIX I'PYIIII )XUBBIX OPraHU3MOB

2.2

Pazputne xu3Hm Ha 3emisie mo spaMm U mepuomaM. Karapxeil. Apxelckas u
npoTtepo3oiickass dpbl. [laneosoiickas spa U e mepHOAbl: KeMOpUHCKUH,
OPJIOBUKCKWM, CUJYPUHCKUH, JEBOHCKUH, KaMEHHOYTOJbHBIMA, MEPMCKHUMU.
Me3so30iicKkas 3pa U €€ IepUuoabl: TPHACOBBIN, IOPCKUH, MEJIIOBOM.

KaiiHozoiickass »2pa u €€ mnepuoAbl: MAJEOr€HOBBIA,  HEOTC€HOBBIN,
aHTPOIIOTEHOBBIN. XapakTepUCTHKA KJIMMAaTa M TEOJIOTMYECKUX IPOLIECCOB.
OcHOBHBIE 3TaIbI HBOJIOLUN PACTUTEIBHOTO U )KUBOTHOTO MUpa. ApoMOpdo3bl y
pacTeHul W KUBOTHBIX. [losiBIeHWe, pacuBeT M BBIMUpAHUE TPYII KUBBIX

OpPTaHU3MOB

23

Cucrema oOpraHm4eckoro Mupa Kak OTpaxeHue -HBoMonUH. (OCHOBHBIE

CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB

24

DBoOLUS YeloBeKa. AHTPONOJIOrHS Kak Hayka. Pa3BuTue MpeacTaBiIeHHUN O
MIPOUCXOXKACHUN 4eJoBeka. MeToabl u3ydeHHus aHTpomnorene3a. CxXoIcTBa
pa3nuyus yeloBeka U )KUBOTHBIX. CHCTEeMaTHUECKOE MOJI0KEHHE YEeTIOBEKA.

JIBoxymue cuiibl (akTopel) aHTpomnorene3a. HaciencTBeHHas H3MEHYHBOCTh U
ecTeCTBEHHbII 0TOOp. OOmIecTBeHHBI 00pa3 >XU3HU, HU3TOTOBJICHUE OPYAUN

TpyJa, MbIIIJICHUE, PeUb




2.5

OcHOBHBIE CTaAMM W BETBH HBOJIOLHMH YEJIOBEKAa: aBCTPAJIONMTEKH, YernoBeK
ymenslid, YemoBek NpsMoxondmui, YenoBeK HeaHAEPTAIbCKUM, Yenosek
pasyMHblii. Haxoaku HMCKOMAaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHSA, 00JacTb

pacrpocTpaHeHust, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAUS

2.6

Yenoseueckne pacbl. OCHOBHBIC OOJBIIME pachl: €BpOINEOUIHAs (€Bpa3uiicKasi),
HETPO-aBCTPATOU THAS (’xBaTropuabHas), MOHTOJIOHTHAS (a3uarcko-
amepuKkaHckas). YepThl MPUCTIOCOOIEHHOCTH MPEACTABUTENICH YeTTOBEUECKIX pac

K YCIIOBUSIM CylecTBoBaHUS. EquHCTBO yenoBedeckux pac. Kputuka pacuzma

OpranusMbl 1 OKpy»Karomias cpeaa

3.1

DKOJIOTHSI KaK Hayka. 3aayd M pa3feibl dKOJIOTMU. MEeTOJbl 3KOJIOTHUYECKUX
UCCIIEeI0OBaHMH. DKoIorndeckoe MupoBo33peHue. Cpenbl 0OUTaHHUsT OPraHU3MOB:

BOAHAsA, HA3EMHO-BO3AYyIIHAas, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAaA

3.2

Oxonornueckue  ¢daktopel. Kiaccudukamus — SKOJOTHYECKHX  (DAKTOpPOB:
abuoTtnyeckre, OWOTHYECKHE U aHTPONOTreHHBbIC. JleiicTBHE SKOIOTHMYECKHX

(haKkTOpOB HA OPTAHU3MBI

33

AOGuotnueckue (¢GaKTOphl: CBET, TeMIEpaTypa, BIAXHOCTb. DOTOMEpUOaU3M.
[IpucriocoOnenuss OpraHu3MOB K  JEHCTBUIO aOMOTHYECKHX  (DAaKTOPOB.

buonornueckue puTMsl

3.4

buotnueckue QaxTopsl. Buabl OMOTHYECKMX B3aMMOJACHCTBHI: KOHKYpPEHIUS,
XMIIHUYECTBO, Mapa3sUTU3M, MYTyaJln3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBapTHPAHTCTBO),  aMEHCAIM3M, HEUTpain3M. 3HadeHHEe  OMOTHYECKHX

B3aUMOJICHCTBUHN JUIsl CYIIIECTBOBAHUS OPTaHU3MOB B IMIPUPOJIHBIX COOOIIECTBAX

3.5

ODKOJIOTHYECKHE XapaKTCPUCTHUKHU MOITYyJIAINHN. OcHOBHBIE ITOKa3aTeciin
HnomyJjdanuu: 4YUCJICHHOCTb, IUIOTHOCTb, POXAACMOCTb, CMCPTHOCTb, HNPHUPOCT,

Murpanus. JJuHaMruKa 4MCIIEHHOCTH MOMYJISILIUY U €€ peryJsius

Coo011ecTBa 1 DKOJIOTHUECKUE CUCTEMBI

4.1

CoobmiecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBafd,
MPOCTpaHCTBEHHAs, Tpoduyeckas (mumieBas). Buasl-momuHanThl. CBs3UM B

ouoEeHo3e

4.2

Dkonoruveckre cucreMbl (dkocuctembl). [loHsitue 00 dJKocucTeMe |
ouoreorneHo3e. DYHKIMOHAIGHBIE KOMITIOHEHTHI 3KOCHUCTEMBI: TPOIYICHTHI,
KOHCYMEHTHI, peylleHThl. KpyroBopoT BelIeCTB U MOTOK YHEPTHH B IKOCHCTEME.
Tpoduueckne (muiieBble) YpPOBHU OSKOCHCTeMBI. [lWimeBble Iemu W CEeTH.
OcHOBHBIE TIOKA3aTEM SKOCUCTEMBI: OMOMacca, MPOAYKIHS. DKOIOTUYECKUE

MUAPaMUJIBI: TPOAYKIIMH, YHUCICHHOCTH, Oumomacchl. (CBOWCTBAa HSKOCHCTEM:




YCTOMYMBOCTb, CaMOperyJsiius, pazputue. CyKkueccus

4.3

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€pP U PEK. IKOCUCTEMA XBOMHOTO WIIU
IIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTE€HHbIE 3KOCUCTEMBI. ATpPO3KOCHCTEMBI. YpO603KOCHUCTEMEI.
Bronorunueckoe n X034HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpasue kak Qakrtop ycToumBocTH dKocucteM. CoxpaHeHHE

OMOJIOTMYECKOT0 pa3HooOpa3us Ha 3emIie

4.4

VYuenue B.M. Bepnaackoro o Oumocdepe. I'panuubl, cocTaB M CTPYKTypa
ouocdeprl. Kupoe BemectBo u ero ¢yHkuun. OcoOeHHOCTH Omochepsl Kak
rno0anbHOM 3KocUCTeMBl. J[MHamMuuyeckoe paBHOBeCcME U oOpaTHas CBA3b B
ouocdepe. KpyroBopoTsl BemecTB M OHOTCOXMMHUYECKHE ITUKIBI JJIEMEHTOB

(yrmepopa, azora). 30HanbHOCTH OHMocheprl. OCHOBHBIE OMOMBI CYIIIH.

4.5

YenoBeuecTBo B Omocdepe 3emin. AHTPOIOTEHHBIE M3MEHEHHS B Ouocdepe.
['moGanpHBIC SKOTOTUYECKHE POOIICMBI.
OcHOBa  paIMOHAJIBHOTO  YIPABJICHUS TMPUPOJHBIMH pecypcaMH U  HUX

UCroJib30BaHue. JloCTHKeHUsI OMOJIOTHH U OXpaHa MPUPOIBL.




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

YMK Ilaceunuk B.B., Kamenckuit A.A., Pyo1ioB A.M. u apyrue; noa
penakimueit [Taceunnka B.B. Cpennee oOiiee oopazoBanue. AO
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