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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mHporpamMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY IS
omnpenereHus MoaX0J0B K (OPMHPOBAHUIO COJEpKaHUS Y4eOHOTro TNpenMeTra
«buosiorus» coctaBWIM: KOHUENTyalnbHble monoxenus OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIEJIeH, CONepKaHus, pE3yJbTaTOB OOyYCHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOXEHUS 00 0OIUX TENSIX U
OPUHIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmiero oOpazoBanus B Poccuiickoit @Denepanu, a TakKe TMOJOKEHUS O
cnenuduke OMONIOTUM, €€ 3HAYCHUU B IMMO3HAHUY XKUBOW MPUPOJBI U 00eCTIeueHNN
CYIIIECTBOBAHMS YeIOBeUeCKOro oOmecTBa. COrIaCHO Ha3BAaHHBIM IOJIOKEHUSM,
oTIpe/Ie]ICHbI OCHOBHBIC (DYHKITUHU TIPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 10 Ouosioruu JaéT MpPEACTaBICHHE O IMeIaX, 00 oOiei
cTparerud OOy4YeHHMs, BOCHUTAHUS M Pa3BUTHS OOYYAIOLIMXCS CpEICTBAMU
yaeOHOro mpeamera «buonorus», omnpeaenser o0s3aTebHOE MPEAMETHOE
COJEp)KaHUE, €ro CTPYKTYpy, paclpeleieHue Mo paszieliaM U TeMawm,
PEKOMEHIyEMYIO TOCJEI0BAaTEIbHOCTh U3yUeHUs y4eOHOTO Marepuasia ¢ y4ETOM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BaATEIHLHOIO
npoliecca, BO3PACTHBIX 0COOEHHOCTEN 00yYArOITNXCS.

B nmporpamme mno OuonoruM TakKe YUYUTBHIBAIOTCS TpeOOBAaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (HOPMUPOBAHMH OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIbHOU
NEeATEeIbHOCTH/YYEOHBIX JEeUCTBUM OOydYaroMIMXCS IO OCBOCHMIO COAEpIKaAHUSA
OMOIOrHUeCcKOro 00pa3oBaHMUsL.

B nporpamme no 6uonorum (10-11 xmaccel, 6a30BbI YPOBEHB) peaIn30BaH
IPUHITUIT TPEEMCTBEHHOCTH B HM3yYCHHHM OWOJIOTHH, Ojlaromapss 4eMy B HeEl
POCMATPUBAETCST HANpPaBICHHOCTh HAa pa3BUTHE 3HAHWM, CBSA3AHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33pEHUS, IEHHOCTHBIX
OPUEHTAINIA JTUYHOCTH, SKOJIOTUUECKOTO MBIIIICHHUS, TIPEICTABICHUN O 3J0POBOM
oOpase XM3HU U OEPEKHBIM OTHOIIEHHWEM K OKPYXAIOIIed MPUPOTHON Cpere.
[ToaToMy Hapsy ¢ u3ydeHHEM OOIeOMOIOrMYEeCKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHUHU KUBBIX CUCTEM PAa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX IMPOTEKAIOUIUX B
HUX IPOILIECCOB B MpOrpamMme Mo OHUOJIOTHUU YAEIEHO BHMMAHHUE UCIOJIb30BAHUIO
MOJTYYCHHBIX 3HAHUHW B MTOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIIATHBIX 33714, B
TOM 4YHCJIE: TMPO(HUIAKTHKYA HACIEACTBEHHBIX 3a00JICBaHWI 4YeIOBEKa, MEIHKO-
TE€HEeTHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
1EJeCO00pa3HOro TMOBEACHHUS B OKpYyXalollled NpUPOAHOW Cpeie, aHaiu3a
BIIUSIHUAS XO3SUCTBEHHOW ACSATEIHHOCTA YEJIOBEKAa HAa COCTOSIHHE TMPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHUJICHHEC BHUMAHHUSI K MPUKIIATHOW HATIPABICHHOCTH
ydaeOHOro mpenMera «buosiorusy mpoauKTOBAaHO HEOOXOIUMOCTHI0 00€CTICUCHUS



YCIOBUH ISl pEIICHUsT OJTHOM M3 aKTyaJbHBIX 3aJ]]a4 IIKOJIBHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KoTopas mpennosiaraer (HOopMHpOBaHHE y  OOyYaromuxcs
CIIOCOOHOCTH aJIaliTUPOBAThCA K M3MEHEHHSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHUDA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUS 3aHMMAET BAXKHOE
mecto. OHa oOecrieynBaeT (OPMUPOBAHHE y OOYYAIOUIMXCA TMPEACTABICHUN O
HAYYHOW KapTHHE MHpa, paclupsieT U 00O0OIIaeT 3HaHUS O KMBOW HpUpoje, e
OTJIMYUTENFHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allMd W SBOJIOLUH, CO3MAET
yCIOBHUA A  TIO3HAHUS  3aKOHOB  JKMBOW  HpUpOAbl,  (HopMUpOBaHUS
(GYHKIIMOHATBLHON TPaMOTHOCTHU, HABBIKOB 3J0pOBOr0 M Oe3omacHOro obOpasa
KHU3HH, YKOJOTHYECKOTO MBIIUICHUS, IICHHOCTHOTO OTHOIIEHUS K )KHBOU MPHPOJIE
U YEJIOBEKY.

Bosnbiioe 3HaueHne OMOJIOTUS UMEET TaKXkKe [T PEIIeHHUs] BOCITUTATEIbHBIX U
pa3BUBAIOUIMX  3ajady  cpeaHero  obOmero  oOpa3oBaHus,  COLUAIN3ALUH
oOyuaromuxcs. M3yuenne 6uonorun odecrnednBacT ycaoBHs i (OPMUPOBAHUS
WUHTEIUIEKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HH()OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET HMHTErpallid OMOJOTHYECKUX 3HAHUM C
NpPEJCTaBICHUAMU U3 IPYTUX YU4EOHBIX NPEAMETOB, B YACTHOCTH, GU3NKU, XUMHU
u reorpadpuu. HazBaHHble MOJOXKEHUS O NpeJHA3HAYECHHHM Y4eOHOro MpeaMeTa
«buonorus» cocTaBWJIM OCHOBY JUIS ONPEIECICHUS IMOJXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHUIO €r0 COJCpXKaHUS, MPEACTABIEHHOT0 B IMporpamMme IO
OHOJIOTHH.

Ot6op conepxanus yueOHoro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TO3ULUH KyJIbTYpOCOOOpPA3HOTO TIOAXO0Ja, B COOTBETCTBHH C
KOTOPBIM OOy4arommecss TOJKHBI OCBOMTH 3HAHUS W YMEHHS, 3HAUYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTyphl, ONPENETSIONNE aJeKBATHOE IOBEICHUE
4eJIOBeKa B OKpY’Kalolled MPUPOIHON cpene, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KHU3HU U TIPAKTHUYECKOW nesitenbHocTH. Ocoboe MecTo B STOW CHUCTEME 3HaHUiA
3aHUMAIOT 3JIEMEHTHI COACPKAHMSI, KOTOPbIE CIyX,aT OCHOBOH A1 (pOPMUPOBAHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa W
[EHHOCTHBIX  OPUEHTAIMSAX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOTUYECKOro 00pa3oBaHUsl.

CTpyKTypHpOBaHHE COJIep>KaHHUsI Y4eOHOro MaTepuasia B IpOorpamMme 10
OMOJIOTHMH OCYIIECTBICHO € YYE€TOM NPUOPUTETHOTO 3HAYEHMSI 3HAHUM 00
OTJIMYUTETHHBIX OCOOEHHOCTAX KUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3aIiy U
IBOJIOIMH. B COOTBETCTBUM C 3TUM B CTPYKTYpe yueOHOro npenmeta «bruomorusy»
BBIJICJIEHBI CJIEAYIOLINE coJiepKaTenbHble TuHNK: «bronorus kak Hayka. MeToisl
HAy4YHOTO Mo3HaHuA», «KieTka kak Ouonoruyeckas cucremay, «OpraHusMm Kak
Oouonoruueckas cucreMa», «CucTeMa M MHOT0OOpa3ne OpPraHUuYecKOro MHUpPay,
«DBOJIOIHS KUBOU TPUPOABD, « IKOCUCTEMBI U IPUCYIITIE UM 3aKOHOMEPHOCTI.



[lenr m3yuenus yudeOHoro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJNaJicHUEe  OOYyYarONIMMHUCSA 3HAHUAMH O  CTPYKTYPHO-(PYHKITMOHAITHHOU
OpraHu3alMi >KUBBIX CHCTEM pA3HOTO paHra MW TMpUOOpEeTEeHHUE YMEHUH
UCIIOJIb30BaTh ATU 3HAHUS JJIS TPAMOTHBIX JCHCTBUH B OTHOIIEHHMH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmkenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 6azoBoM
YPOBHE 00ECTICUMBALCTCS PEIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBI 3HAHUW O OMOJOTUYECKUX TEOPUSX,
YUEHHMSIX, 3aKOHaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIax, CIyKallluX OCHOBOU
Uist (POPMUPOBAHUSL TIPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTUHE MHUpA, O
METO/IaX HAyYHOTO MO3HAHWS, CTPOSHUH, MHOTOOOPa3uu U OCOOCHHOCTSX JKHBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHU3AIMH, BBIAAIONIUXCS OTKPHITHSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYy4YalOIIMXCSA IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CTIOCOOHOCTEW B TPOIECCE aHajdn3a JAaHHBIX O MYyTSIX Pa3BUTHS B
OMONIOTMY HAYYHBIX B3TJISAOB, WJEH W TOIXOJOB K HM3YyUYCHHIO JKMBBIX CHCTEM
pPa3HOTO YPOBHSI OpPTaHU3AIUY;

CTAaHOBJIEHHE Yy oOOydvaromuxcsi oOmeld KylabTyphl, (DYHKIIMOHAIBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOIIETO
MUpa JKMBOW TPUPOJALI HA OCHOBAaHWUM 3HAHWW W OMbBITA, TMOJYYCHHBIX IPHU
U3y4YeHUU OMOJIOTHY;

dbopmupoBaHue Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JESATEIBHOCTU YEJIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM >KHUBOU
PUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOTIOICHUS STHYECKHIX
HOPM IpU IPOBEICHUN OMOJIOTMUECKUX UCCIEI0OBaHUM;

OCO3HaHUE IEHHOCTH OWOJOTMYECKUX 3HAHUM [IJIi TOBBIIICHUS] YPOBHS
AKOJIOTHYECKOMN KYJIBTYPHI, 111 POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS,

PUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHU B TOBCEAHEBHOM MKU3HU JJIs
OTICHKH TTOCJIEICTBHUI CBOEH JEATEIHLHOCTH 1O OTHOIICHUIO K OKPYKAOIIEH cpene,
COOCTBEHHOMY 370pOBbIO, OOOCHOBAaHHME M COOJIOJIEHHE MEP MPOPUIAKTHKU
3a00s1€BaHUM.

B cucreme cpemnero obmero ob6pasoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBISIETCS OOS3aTEIBHBIM yUE€OHBIM TPEIMETOM, BXOJSIIUM B
COCTaB MpeaIMeTHOM 00nacTu «EcTecTBeHHO-HAYyUHbIE TIPEIMEThI.

J1st u3ydenust OMoaoruy Ha 6a30BOM YPOBHE CpEHEro 00111ero oopazoBaHus
oTBOoauTCs 68 vacoB: B 10 kimacce — 34 gaca (1 gac B Henenmto), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorns Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMM HayKaMu, (puiiocopuei, STUKON, 3CTETUKON U TPABOM.
Ponb Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Mertoabl MO3HAHUS KUBOM MPUPOBI (HAOIIOIEHNE, SKCIEPUMEHT, OIUCAHUE,
U3MepeHue, KiacCUpUKalMs, MOJAEIUpPOBaHUE, CTaTUCTHYecKas o0padoTka
JTAHHBIX ).

JdemoHncTpanun:

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

Tabmuibl 1 cxeMbl: «MeTO b TO3HAHUS YKUBOU MPUPOJIBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Ipaktuueckass paboraNe 1. «Mcmonb3oBaHHE pa3IUYHBIX METOJOB IMPHU
U3YYEHUU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHU3aLMSA.

’Kusble cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: ouonoruu. Oinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CBoiicTBa OMOCHCTEM U UX pasHOOOpaszue. Y POBHU OpPTaHU3AIMN OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBbIM, OPTraHU3MEHHBIH, MOMYJIALMOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOCEPHBIH.

JdemoHcTpanuu:

Tabnuubl U cxeMbl: «OCHOBHBIE PU3HAKH >KU3HWY», «YPOBHU OpPTraHU3ALUU
YKUBOU MPUPOABD).

Oo6opynoBanue: Mmojens MoJiekyisl JJHK.

Tema 3. XumMu4ecKknii cCOCTaB M CTPOECHHE KJIETKH.

XHUMHUYECKUI COCTAaB KIETKA. XUMHUYECKHE DIJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHThL. Boia 1 MUHEpanbHbIE BELIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BellecTB B KieTke. llomnepkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHre OenKOB. AMUHOKHCIIOTBI — MOHOMEpPHI OEIKOB.
He3aMeHnMBbIE ¥ 3aMEHHMbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€IKOBOM MOJIeKyJbl (TIepBUYHAs, BTOpUYHAs, TPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHE CBoOWcTBa OenkoB. buonoruueckue
byHKIIUN OEIKOB.



depmenTtsl — Owuonormyeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduuHoctb. KodepmenTsl. Butamussbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoael: MoHocaxapuabl  (TJIFOKO3a, pubo3a ©  Je30KCHpud03a),
aucaxapuiibl - (caxaposa, JIaKTO3a) U ToJMcaxapuibl (Kpaxmall, TJIUMKOIeH,
HeJTo03a). buonornueckue GyHKIUU YIIIeBOJIOB.

Jlununer:  Tpurauuepuasl, Qochomunuasl, crepounsl. [ uApodUIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHe
yIJ€BOAO0B, OEJIKOB U JIMIMHUI0B KaK UCTOUHUKOB YHEPTUU.

Hykneunosesie xkwucnorsl: JHK wu PHK. Hykneornast — MoHOMEpHI
HykienHOBBIX KucnoT. Ctpoenne u Qynkuuu JHK. Ctpoenne u ¢pynkiuu PHK.
Buast PHK. AT®: crpoenue u hyHKIINN.

[utonorus — Hayka o kietke. KiietouHas Teopus — npuMep B3aUMOACUCTBUS
ujei 1 pakToB B HAYYHOM MO3HAHUK. MeTObl U3yUYeHUs KIIETKH.

Knerka kak memoctHas >kuBas cuctema. OOmMe MNpPU3HAKH KIETOK:
3aMKHyTas HapyxHas memOpana, moisiekysbsl /JIHK kak reHetuueckuii anmapar,
cucTeMa cuHTe3a Oeska.

Tunel KJIETOK: JyKapuoTHueckas W Mpokapuotruueckas. OcoOeHHOCTH
CTpPOEHHUS TMpoKapuoTuueckor kietku. Kierounas crenka Oakrepuii. CTpoeHue
AYKApUOTUYECKON KIIeTKU. OCHOBHBIE OTJWYUS PACTUTEIbHOM, >XKUBOTHOU W
IrpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KIJIETOYHAs CTE€HKA, IIIMKOKAIUKC, UX
dbyukiuu. [1nazmaTnyeckas MemOpana, e€ cBoiictBa u (yHkiuu. [{utomnnasma u eé
opranounabl. OnHomeMOpaHHble opraHounabl kieTku: JIIIC, anmapar I'onbmxu,
In30CcOMBIL.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, IIJIACTHJBI.
[IpoucxoxneHne MUTOXOHApPUM M mactua. Buasl mmactun. HememOpanHbIe
OpraHOMJbl KJIETKH: PHUOOCOMBI, KIIETOUYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTUKA. OyHKIIMU OPraHOMI0B KIETKU. BKiItoueHus .

Anpo — perynatopHslid HeHTp KieTkH. CTpoeHue sjpa: siaepHas 000J0uKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIECTB B KIIETKE.

JdemoHncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

[unarpammer:  «PacnpeneneHne XUMHYECKMX 3JIEMEHTOB B HEKHBOM
npupoze», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubl u cxembl: «llepuognyeckass TabnauIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHure MOJIeKyJIbl BOJIb», «brocunTes Oenka», «CTpoeHue MOJIeKyJbl OeKay,
«Ctpoenue ¢pepmentay, «Hyknennosbsie kuciotel. JJHK», «Ctpoenue monekynbl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOeHUE KUBOTHOW KIETKW»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpOeHHE MNPOKAPUOTUYECKON KIETKI,
«CTpoeHue siipa KIETKN», « Y TIeBOAbD), «JIMIuabD.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpY/IOBaHUE IS MPOBEACHHUS
HAOJIOACHUM, H3MEPEeHH, SKCIEPUMEHTOB, MHUKpOIpenaparbl pPaCcCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATHHBIX KIICTOK.

JlabopaTtopHblie U npakTHYecKHe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMepe aMuiIa3bl WK KaTajiasbl)y.

JlaGoparopHas pabota Ne 2. «M3ydyeHue CTpOEHHUS KIETOK pPaCTCHUH,
KUBOTHBIX U OaKTepuil MoJi MHUKPOCKOIIOM Ha TOTOBBIX MHKpONIpemnapaTax M HX
OTUCAHUE.

Tema 4. ZKuznenesTeJLHOCTH KJIETKH.

OOMeH BeliecTB, Wi MeTab0Iu3M. AcCUMUIALMS (TIaCTUYECKUT OOMEH) U
JTUCCUMUJTISIIINS (SHEPTETHUECKNiT OOMEH) — JIB€ CTOPOHBI E€IMHOTO TIpoliecca
MeTabonm3ma. Poib 3aKOHOB COXpaHEHHUS BEIIECTB W DHEPTUM B TMOHUMAaHUU
MeTabonu3ma.

Turnbel oOMeHa BelecTB: aBTOTPOdHBIN U reTepoTpodHbiii. Ponbs dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILEHUN SHEPTUU B KIIETKE.

®dortocunre3. CpetoBas u TemHOBas (a3pl  (oTocuHTeza. Peakuuu
doTtocunteza. DpdexTuBHOCTh PoTOCHHTE3a. 3HAUeHUE (HOTOCHHTE3a JIS KU3HU
Ha 3emuie. Biausinue ycioBuii cpenibl Ha (QOTOCHUHTE3 U CIIOCOOBI MOBBIIICHUS €ro
MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUM.

XeMOCHHTe3. XEMOCUHTE3UpYIoIe OakTepuu. 3HaUYeHUE XEMOCUHTE3a IS
KU3HH Ha 3emie.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BellecTB, BbIJEICHUE U
aKKyMYJIMPOBAaHHE DHEPrud B KJIETKE. JTambl SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenne m ero Buabl. KucimopoIHOE OKHUCIEHHE, W KIETOYHOE
JIbIXaHUE. OxkucnIuTeNnbHOE dbochopunmpoBaHue. D¢ddexTuBHOCTH
HEPreTHYECKOr0 OOMEHa.

Peakuyn marpuunoro cunre3a. [‘enernueckas wunpopmauus u JIHK.
Peanuzanusi renerndeckoil wHGOpMAlMU B KIETKE. | @HETHYECKUM KOJ U €ro
cBoiictBa. Tpanckpunius — matpuusblii cuate3 PHK. Tpancnsuus — 6unocunTes
Oenka. Otambl TpaHchsauuu. KoawpoBaHue aMuUHOKUCIOT. Ponbs pubocoM B
OouocuHTe3e Oenka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpYyChl. cTtopus oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI M JKMU3HEHHOIO LHMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacTteHuid, >XMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BHUY) — Bo3dyautens CII/a.



OOpatHass ~ TpaHCKpUIIIIUS, peBepTaza W  uHTerpaza. lIpodunakrtuka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHHIM.

JdemoHncTpanun:

[Toptpetsl: H. K. Konsuos, /. Y. MBanoBckuii, K. A. Tumupsses.

Tabmuupbl u cxembl: «Tunbel nutanus», «Meradonusm», «MuUTOXOHAPUS,
«JHepreTuueckuil oOMen», «Xnoporact», «Porocunresy, «Ctpoenune JJHK»,
«Ctpoenue u QpyHKITMOHUpPOBaHUE TeHA», «CuHTE3 Oenkay, «['eHeTnaeckuit Koy,
«Bupycw», «bakrepuodarny, «CtpoeHue u xu3HeHHbIM 1k Bupyca CIIM/la,
oaktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: moxaenu-anmunkanuu «Yasoenue IHK u Tpanckpunuumsy,
«buocunTes 6enkay, «CTpoeHHe KIETKN», MOojeib cTpykTyphl JTHK.

Tema 5. PasMHoOKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KierouHblii 1IMKJ, WM >KU3HEHHBIM LMK KieTku. MHtepdaza u MUTO3.
[Ipoueccol, mpoTekaromue B uUHTepdaze. Perumkanusa — peakuuds MaTpUUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBII HabOp — KapUOTHIIL
JlumiouaHBI W TAlUIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[{uTosiOTMUECKHE OCHOBBI PAa3MHOXKEHUS W HWHIWBUIYAJIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenue knetkn — muto3. Craauu mutosza. IIpoueccsl, nmpoucxonsiue Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOJIOrMYECKU CMBICT MUTO34.

[Tporpammupyemast ruGesb KJISTKA — aromnTo3.

@DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecroyioe U MnosioBoe. Bunpl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HANBOE, IIOYKOBAaHUE OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BereTaTUBHOE pa3MHOXkeHue. VckyccTBeHHOE KIIOHHMPOBAHUE
OPTaHU3MOB, €r0 3HAYEHUE JJISI CEIEKIIUU.

[TomoBoe pa3MHOKEHHUE, €TO OTIIMYHS OT OECIIONOTO.

Meito3. Cranuu Mmeio3a. IIporecchl, Npoucxoasdiine Ha CTaausiax Menosa.
[ToBenenne xpomocoM B Meio3e. KpoccuHrosep. bHOJOrMYECKUN CMBICT H
3Ha4YeHUE MeHo3a.

['amerorenes — mporecc 00pa3oBaHUs TMOJOBBIX KJIETOK Y KHUBOTHBIX.
[TomoBeie Kene3bl: ceMEHHHKH U SUYHUKA. OOpa3oBaHHE W PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIHIEKIeTKa) — CHepMaTOreHe3 M OBOIEHES.
OcoOEHHOCTH CTPOCHHS SAMIIEKIETOK U crepMaro3ouaoB. OIuioJ0TBOpEHUE.
[TapTeHnorenes.

WunuBunyanbHoe pa3BuTHe (OHTOTEHE3). OMOpHUOHAIBHOE  pPa3BUTHE
(amOpuorenes). Jrtarbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHUBOTHBIX:
npo0ieHue, racTpyisiius, opraHorene3. [loctamOpuoHanbHOEe pazBuTHe. THUIIBI
NOCTAIMOPUOHAIBHOTO Pa3BUTHS: MpsMoOe, HempsiMoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOJCTBa.

Poct n pasButue pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJANU Pa3BUTHSL.

JdemoHcTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOAOTBOPEHUE y LBETKOBBIX pacTeHuil», «BererarnBHoe pa3MHOKEHHE
pactenuit», «J/lenenne xknetku Oaktepuit», «CTpOeHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMbl», «Knerounsrii mukny, «Pemnmukamus JTHK», «Mutosy,
«Menos», «IIpsamoe u HenpsMoe pa3BUTHEY, «I aMETOreHe3 y MIIEKOIUTAIOIIUX U
4yesnoBekay, « OCHOBHBIE CTaIMA OHTOTE€HE3A.

ObopynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmaTo301/1bl
MJIEKOIIMTAIOLIETO», «SMIIEKIeTKa MIIEKONMUTAOWEro», «KapuokuHes B KieTKax
KOpEelIKa JIyKa», MarHuTHas MOJEJb-alluInKauus «/leneHue KIeTKu», MOJIEIb
JHK, monens Metada3Hoit XpOMOCOMBI.

JlabopaTtopHblie U npakTHYecKHe padoThI:

Jlabopatopuas pabora Ne 3. «HaOmromenwe MHTO3a B KIIETKaX KOHYHMKA
KOpELIKa JIyKa Ha TOTOBBIX MUKpPOIIpENapaTax».

JlabopaTopHas pabora Ne 4. «/3ydeHuwe cTpoeHHUS TOJIOBBIX KIJIETOK Ha
TFOTOBBIX MHKpOIIpenaparaxy.

Tema 6. HacjiecTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mictopus pa3BUTHs reHEeTUKU. Poibs nutonoruu
U HMOpPUOJIOTUM B CTAaHOBJICHMHM Te€HETUKH. Bkiaa poccuilckux M 3apyOexHBbIX
YU4E€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHEeTUKH (THOpUI0JIOTHUYECKH,
LIUTOT€HETUYECKHI, MOJEKYJISIPHO-TeHeTHYeCKuil). (OCHOBHBIE TI'€HETUYECKUE
NOHATHS. | 'eHeTnYecKasi CHMBOJIMKA, HCIIOIb3yEMasl B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HAacJeI0BaHusl MPU3HAKOB, YCTAHOBIICHHbIE . Menaenem.
MonorubpuiHoe ckpemyBaHue. 3aKOH €IuHO-00pa3us THOPUIOB MEPBOTO
nokosienus. IIpaBwiio JOMHHMpOBaHMS. 3aKOH pAacCUICIUIEHHS MPU3HAKOB.
['unoresa ynuctotel ramet. [1lonHOE 1 HENOJIHOE TOMUHUPOBAHUE.

JurubpugHoe  CKpelMBaHME. 3aKOH  HE3aBUCHUMOTO  HACJIETOBaHHUS
npu3HakoB.  LluTroreHeTnueckue - OCHOBbI ~ JIUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpempanue. Menonp30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIA OCOOH.

CueruieHHoe  HacienoBanue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HACJIEOBAHMIO TeHOB. HapyllieHue cuerieHns: TeHOB B PE3YJIbTaTe
KPOCCHHI'OBEpA.

XpOMOCOMHas TEOPUS HACIIEICTBEHHOCTH. | €eHETUUECKHE KAPTHI.



['eHetnka mosa. XpoOMOCOMHOE ONpeAEieHUE Noyia. AyTOCOMBI U MOJIOBBIE
XpoMocoMBbI. ['omMorametrHeie W rereporaMeTHble opraHusMbl. HacnegoBanue
[IPU3HAKOB, CLICTVIEHHBIX C MOJIOM.

M3mMeHunBOCTh. BHapl N3MEHUMBOCTH: HEHACICACTBEHHAs U HACJIEICTBEHHAS.
Pone  cpenbl B HEHACJEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPHUCTHKA
MOIM(UKAIIMOHHOW U3MEHYUBOCTH. BaprallMoHHbIN psiJl ¥ BapHallMOHHAS KPUBas.
Hopma peakuuu mnpusHaka. KojJM4eCTBEHHbIE M KAUECTBEHHBIEC IPU3HAKU U UX
HopMa peakiuu. CBolicTBa MOAUGMUKAIIMOHHON U3MEHYHNBOCTH.

HacnencrBenHnas, WM TIeHOTHIIMYECKas, W3MEHYMBOCTL. KoMOMHATHBHAs
W3MEHYHUBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBa KOMOWHATHUBHOMU
U3MeHUYMBOCTA. MyTarmoHHasi K3MeHIHBOCTh. Kimaccudukanus MmyTamnuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYHHBI MyTalluid. MyTareHHbie (aKkTOpHI.
3aKOH TOMOJIOTHYECKHUX PSAJIOB B HACJIeACTBEHHOM n3mMenunBoctu H. 1. BaBuiiosa.

BHesnepHas HacCI€ACTBEHHOCTh U U3BMEHUYUBOCTb.

['enetuka uyenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOIbl T€HETUKHU
YeJIOBeKa: TCHEATOTHISCKNM, OJIM3HEI[OBBIM, INTOICHETHYCCKHI, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAEIEHNE TeHOTHIIA:
MOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[111P-ananu3a. HacneacTtBenHble 3a0ojieBaHUs 4YeOBEKa: TI'€HHBIE OOJIC3HH,
OOJIe3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H TreHeparuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHUHUIBI
3I0pOBOT0 00pasa KU3HH, JUATHOCTUKU, MPO(MITAKTUKY U JICUSHUS] TEHETUYECKUX
Oosie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAaHHE. 3HAUEHUE MEIUIIMHCKON
TCHETUKH B TIPEJOTBPAICHUH U JICYCHUY T€HETHYECKUX 3a00JICBaHUM YeIoOBEeKa.

JdemMoHncTpanun:

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

Tabmuiet © cxembl:  «MOHOTMOpPUIAHOE  CKpEIIMBAaHUE M €ro
UTOT€HETUYECKAasT OCHOBa», «3aKOH pACIICTUICHUSI W €ro IMHUTOreHEeTHYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOe  CKpeIIMBaHUE,
«uTomorudyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Meio3»,
«B3auMoIeNCTBUE  AJUICNIBHBIX TE€HOB», «l'eHeThueckue KapThl PACTECHUH,
JKUBOTHBIX U 4YeJOBeKa», «l'eHeTwka mona», «3aKOHOMEPHOCTH HACJIEIOBaHMUS,
CLHEIUIEHHOTO C mnonom», «KapuoTumel 4eloBeKa UM KUBOTHBIX», «Buasl
U3MEHUYMBOCTHY», «MoauduKanroHHas W3MEHYHBOCTH», «HacmemoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTaliMoHHas: K3MEHYHUBOCThHY.

O6opynoBaHue: MoJieNu-anmIvkanuy «MOHOTUOpUIHOE CKpEeluBaHUE,
«HenonHoe nmoMuHHMpoBaHue», «JuruOpuaHoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHKPOCKON M MHUKpompemnapatr «Jlpo3zoduna» (Hopma, MyTanuu
(dbopMBI KPBUTBEB M OKPACKH Telia), Tepoapuii «['opox moCeBHOM.

JlabopaTtopHblie U npakTHYecKHe padoThI:

JlabopaTtopHas pabota Ne 5. «3ydeHue pe3yiabTaTOB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKPEIMBAHUS Y IPO30(PUIIbl HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlabopaTtopHnas pabota Ne 6. «3yueHne MoauUKAITMOHHOW W3MEHUYUBOCTH,
MIOCTPOCHHUE BAPUALMOHHOTO PSJla U BAPUALIMOHHOM KPUBOW.

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

[IpakTuueckass pabdota Ne 2. «CocTaBieHHE€ W aHaJU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusa Kak Hayka M MPOLECC. 3apOKICHUE CEJNEKUUH U JIOMECTUKALMS.
Yuenne H. W. BaBumoBa o0 T1ieHTpax MPOUCXOXKJICHUS U MHOTroo0pasus
KyJIbTYPHBIX pacTeHHUld. LIEeHTpbl MPOMCXOXKAECHHUS JOMAIIHHUX >KUBOTHBIX. Copr,
IIOpOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI ceNeKInu. MaccoBbIi U MHAUBUIYaJIbHBIA OTOOPHI B
CEJIEKIIMM pPAcTEHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. biM3kopoACTBEHHOE
ckpeuuBanue — HUHOpuAuHr. Ywucras nuHug. CKpellMBaHUE YHMCTHIX JIMHUU.
['ereposuc, wnu rudpunnas cuna. HepoacTBeHHOE CKpeluBaHuE — ayTOPUIUHT.
Otnanénnas rtulOpunmszauus u e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 u
MOJYYEHHUE TOJMIUIOUIOB. JIOCTMIKEHHSI CENEeKUUMU pACTEHUHM, MXWUBOTHBIX U
MHUKPOOPTIaHU3MOB.

buoTtexHONOrUs Kak OTpacib MNpPOW3BOACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3manua pexomOunantHoi JIHK wu Ttpancrenneix opranusmoB. Kierounas
nHKeHepus. Kiietounbie KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KiloHnpoBaHWe BBICOKOIIPOAYKTHUBHBIX CEIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

DKoJlorMuyeckue M dthyeckue  npobiembl. MO —  reHeruyecku
MOAU(PUITTPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. M. Baswios, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBaHoB.

Tabnuipl u cxeMbl: kKapTta «LleHTpbl NPOUCXOXKACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHuil», «Ilopoasl foMalIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pacteHui», «OtnanéaHas rudpunuzaius», «Padboter akanemuka M. @. MBanosay,
«Ilomumnongusy, «OObeKTHl OuoTexHonorun», «KiaeTouyHwble KyJIbTyphl U
KJIOHUpOBaHue», « KoHCTpyHpoBaHKE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJIOB M KOPHETIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repobapuii «CenbCKOX0351UCTBCHHBIC PACTCHUS.



JlabopaTtopHblie U npakTHYecKHe padoThI:

OKcKypcusi«OCHOBHBIE METOABI W JOCTHOXKEHMSI CEJIEKUUU PacTeHUl u
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COpPTOUCIIBITATENBHBIM  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a00OpaTOpuIO
arpoOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KITACC

Tema 1. JBoIrOMOHHASE OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHON TEOpUU. DBOJIOLMOHHAS
Teopust U €€ MecTo B OUOJNOruu. BiusiHue 3BONIIOIMOHHONW TEOpUM HA PA3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa HBOMONUU. [lameoHTOIOrMYECKHE: IOCIIEI0BATEIbHOCTD
MOSIBJICHUSI BHJIOB B IMAJICOHTOJIOTMUECKOW JIETOMHCH, TEPEXOJHbIE (HOPMBIL.
buoreorpaduyeckue: cxoacTBo u pazanune GayH u Gaop MaTepruKoOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3iuyusi SMOPHUOHOB pa3HbIX BHJOB
MO3BOHOYHBIX. (CpaBHUTEIBbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
PYJIMMEHTApHBIE OpPTaHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACIIEJACTBEHHOCTH M OCHOBHBIX METAa0OJMUYECKHX IyTel y BCexX
OpraHU3MOB.

OBomormonHas  teopust Y. JlapBuna. Ilpeanocbuiku BO3HUKHOBEHHUS
napBuHU3Ma. JIBHKylIME CHJIbI 3BONIOUMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOKEHUE NPU OTPAHUYEHHOCTH PECYPCOB, HEONPEIEIEHHAST W3MEHUYNBOCTb,
0opr0a 3a CyIecTBOBaHNE, €CTECTBEHHBIA OTOOD).

Cunrernueckas Teopus 3BostoIuu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBosronus. [Tonynsauus kak eIMHUIA BUIA U 3BOJIFOLUU.

JBuxkynie cuibl (hakTopbl) SBONIOINUHM BHIOB B IpHUpoJe. MyTallOHHBIHI
mpoiecc U KOMOWHATHBHAsT M3MEHYMBOCTH. [lOMyNAIMOHHBIE BOJHBI U Jpeid
reHoB. M3ossius 1 Murpanus.

EcrectBennbiii oTOOp — HampaBisoomuil (akTtop 3BoIIOIUUA. DOpPMBI
€CTECTBEHHOT0 0TOOpA.

[TpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yJpTaT 3BoJouud. [Ipumepst
IPUCTIOCOOTICHUN Y OpraHu3MoB. ApoMop(h03bl U WANO-aAaNTaLUH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHble  (HOpPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOrH4ecKoe.

MakposBonorusi. DopMbl  ABONIONUU:  (uileTUYECKas, JMBEpreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxaeHne OT HeCNeNUaIu3UpPOBAHHBIX INMpeIKoB. IIporpeccupyromas
crienranu3anvs. AganTuBHas paauanus.

JdemoHcTpanum:



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

Tabmunp! u cxembl: «Pa3BUTHe OpraHMYECKOro MUpa Ha 3emiiey, «3apoabIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc», «Dopmbl  OOprOBI 32
cyiiectBoBanue», «EcrecTBeHHbIt 0TOOP», «MHOrooOpa3ue COpTOB pacTeHHII»,
«MHoroobpasue  nopon  KMBOTHbIX»,  «llomymsauum»,  «MyTrauuoHHas
U3MEHYUBOCTB», «Apomopdo3sd», «Mnumoananramumy, «OOmas gereHepaus»,
«/IBmkymune cuibl 3Bomonun», «Kapra-cxema wapuipyra nyremectBus 4.
Hapsuna», «bopbba 3a cymiectBoBaHue», «lIpucrnocobeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe Bua000pa3oBaHue», « IKOJOTHUECKOE BUI000pa30BAHUE).

ObopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IUYHBIMU TUIAMH OKPACKH,
HAOOp TUIOAOB M ceMsH, Koiuekuus «lIpumepbl 3aluTHBIX MPHUCTIOCOOICHHUM Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HAIPABIEHUS IBOJIIOIUNY, 00BbEMHAS MOEIb
«CTpoeHue roJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaguyeckass kapra wmwupa, KouleKius «DOpMbI COXpaHHOCTU
UCKOIAEMbIX JKMBOTHBIX W pacTeHui», Mozenb ammukanus «llepekpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burue
JSATYUIKW», MUKponpenapat «Jpo3zodpuna» (HopMma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH Tea).

JlabopaTtopHblie U npakTHYecKHe padoThI:

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

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

Tema 2. Bo3HUKHOBEHHE M Pa3BUTHE KU3HH Ha 3em.ie.

JloHay4yHble TPENCTABICHHUS O 3apOXKICHUU >XU3HU. HaydHble rumoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: a0uoreHe3 M MaHCIepMus. XuMUYecKas
HBOMIONMUS. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
OKCIEpUMEHTAIIBHOE MMOATBEPKICHUE XUMUYECKOU 3BooMU. HavanbHble 3Tansl
ouonoruueckoi sBomouuu. I'unoresa PHK-mupa. ®@opmupoBanrne MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHUE NPOTOKJIETKH. [lepBble KIETKM M HMX 3BOJIOLUS.
@opMHUpPOBaHUE OCHOBHBIX I'PYIIl AKUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam U nepuojaM. Karapxein. Apxeiickas u
nporepo3oiickas dpbl. Ilaneosoiickas spa U €€ mNepUOAbl: KEMOPHUICKHUIA,
OPJAOBUKCKUU, CHITYPUUCKHM, TEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o301cKas 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaliHo3oiickags »3pa W €€ mNepuoAbl: MaJCOrCHOBbIA, HEOrCHOBBIM,
AHTPOIIOTE€HOBBIN.



XapakTepucTuKa KiIuMaTa U IeoJIOTMYEeCKUX mnpoueccoB. OCHOBHBIE ATarlbl
HBOJIIOLIMM PACTUTEIBHOTO M >KUBOTHOrO Mupa. ApomMop¢o3bl y pacTeHUd u
KUBOTHBIX. [losiBIICHME, pacliBET U BRIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpPraHMYECKOro MHUpa Kak oTpaxeHue »3BoJionud. OCHOBHBIE
CHUCTEMATUYECKUE IPYIIIbI OPraHU3MOB.

DBOJIOLHUS Ye0BEKAa. AHTPONOJIOTHs Kak HayKa. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH 4YeJoBeKa. Meroapl H3ydeHHs aHTpororenesa. CxoacrBa u
pasnuyus 4eloBeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHNUE YEIOBEKa.

JBwxkymue  cuiabl  (pakrtopsl) — aHTpomnoreHe3a.  HacneacTBeHHas
W3MEHYHMBOCTh M €CTECTBEHHBIH 0OTOOp. OOIIECTBEHHBIM 00pa3 KU3HH,
U3rOTOBIICHHE OPYIUH TpyZAa, MBILLICHUE, PEYb.

OCHOBHBIE CTAaJIMM U BETBH 3BOJIOLHMH YEIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbii, YesnoBek mnpsaMoxonsuui, YenoBeK HeaHACPTAIbCKUM, YenoBek
pa3yMHbIi. Haxoiku uCKoIlaeMblX OCTaTKOB, BpeMs CYILECTBOBaHMS, 00JacTb
pacmnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3ra, 00pa3 *KU3HHU, OPYAHSL.

UYenoseueckne pacbl. OCHOBHBIE  OOJBIIME  pachl:  €BPONEOMJIHAA
(eBpaswmiickasi),  HErpo-aBCTpaJioMjHas  (PKBATOpUaAlbHAs),  MOHTOJOUIHAS
(a3uaTcko-amepukaHckasi).  UepTbl  NPUCIOCOOJIEHHOCTH  MpeJCTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUSIM CYIECTBOBaHMS. ENWHCTBO 4YenoBEYECKUX pac.
Kpurtuka pacusma.

JdemoHncTpanun:

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

Tabmuubl 1 cxembl: «Bo3HukHOBeHHMe CoJHEUHOM cucTeMbl», «Pa3BuTHe
OpraHnueckoro wmupa», «PacturenbHas KieTka», «KUBOTHasg  KIETKay,
«IIpokapuoTnueckas kieTtka», «COBpeMEHHasi CHUCTEMa OPraHUYECKOIOo MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEIOBEKAa M YeJIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MecTa MaJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeNOoBeKa», «JlpeBHenmmue moan», «lpesHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeToBeYeCKHe pachDy.

ObopynoBanue:  Mmymsoku  «l[Ipoucxoxaenne — yemoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAaHBOHIIA), CJICTIKU WIIU
U300pKEHUS] KAMEHHBIX OpYJIUd MNEepBOOBITHOTO YeNoBEKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebia), TeOXpoHOJOrHMYeckass Tabnuma, Koyulekuus «Dopmer
COXPAaHHOCTH MCKOMAEMBbIX KUBOTHBIX U PACTEHUI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Ipaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTAaTKOB PacTeHUU U
YKUBOTHBIX B KOJUICKIUSX).



OKCKypcHsl «IBOJIOLMS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIM KPAEBEAUYECKUN My3€l).

Tema 3. Opranu3msl M OKpY:Kaomias cpejaa.

DKOJIOTHS KaK HayKa. 3aJlayi U pa3/ielibl IKOJIOTuU. MeToabl SKOJOTUYECKHUX
UCCJIEIOBAHUMA. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKaA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YyIIHAs, MMOYBEHHAs,
BHYTPHOPIaHU3MEHHAS.

Oxonoruueckue (axktopel. Kiaccudukanus skxonoruueckux (HakTOpOB:
abnoTtnyeckne, OWOTHMYECKHE U aHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKTOpbI: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOANU3M.
[IpucniocoOnenust  OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTMsI.

buotnueckue (hakTOopHI. Bunbr OMOTHYECKUX B3aMO/ICHICTBUU:
KOHKYPEHIIU, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koomnepauus,
MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHMUECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHHe OWOTHYECKHUX B3aUMOACHCTBUI ISl CYIIECTBOBAHUSA
OpraHU3MOB B PUPOJIHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyysauuu. (OCHOBHBIE TOKa3aTenu
NOMYJSIUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTbh, IPUPOCT,
Murpanus. J[mHaMuka YMCIEHHOCTH HOITYJISIHUU U €€ peryJisaius.

JdemoHcTpanuu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynse, O. I'ekkensb.

Tabmuubl u cxemsl: kapta «[Ipupogusie 30Hb1 3emuan», «Cpeasl oOUTaHUS
opranusmoB», «®otonepuoanzm», «llonmymauun», «3aKOHOMEPHOCTH pPOCTa
YUCIIEHHOCTH MOMYJISIINHN UHPy30pun-TyPenbkm», «[luiensie nemnm».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGoparopHas pad6ota Ne 3. «Mopdonoruueckue 0COOCGHHOCTH PACTCHUM M3
pa3HBIX MECT OOUTAHUS.

JlaGoparopHas padota Ne 4. «Bnusinue cBeTa Ha pOCT U Pa3BUTUE UYEPEHKOB
KOJIeyCcay.

[Tpaktuueckast padota Ne 2. «IToacu€T MIOTHOCTH MOMYJISLUNA pa3HbIX BUJIOB
pacTeHU».

Tema 4. CooO1ecTBa 1 IKOJI0rH4ecKre CUCTEMBI.

CoobmiecTBOo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
POCTPAaHCTBEHHAs, Tpoduueckas (muiieBas). Buabl-momuHantsel. CBsizu B
OUOIIEHO3E.

DKoJloruueckrue cuctembl (dkocucteMbl). IloHsatue o006 »KocucTtemMe u
ounoreoneHoze. @OYHKIUMOHAIBHBIE KOMIIOHEHTBl 3KOCUCTEMBI: IPOIYLIEHTHI,



KOHCYMEHTHI, peayleHThl. KpyroBOpoT BEIIECTB U MOTOK SHEPTUU B HIKOCHUCTEME.
Tpoduueckue (mumieBbie) YPOBHM SKOCHUCTeMbI. [IMileBble 1€MW U CETH.
OCHOBHBIE TIOKa3aTEU SKOCUCTEMBI: OMomacca, MPOAYKIHS. ODKOJIOTMYECKHE
nupamMubl: MPOIYKUMHU, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa HKOCUCTEM:
YCTOWYMBOCTb, CAMOPETYJISLHMS, pa3BuTue. CyKieccus.

[TpupoHbie SKOCHUCTEMBI. DKOCUCTEMBI 03Ep M PEeK. DKOCUCTEMa XBOIHOIO
WIA UITUPOKOJIIMCTBEHHOTO Jieca.

AHTpONOre€HHbIE  AKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroilunmBocTH 3kKocucTeM. CoxpaHeHue
OMOJIOrMYECcKOT0 pa3HOOOpa3us Ha 3emIie.

VYuenue B. U. Bepuanckoro o 6mocdepe. ['panuiibl, cocTaB M CTPYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rJ100aJbHOM JKOCHCTEMBI. J[MHaMHueckoe paBHOBecME€ U oOpaTHasi CBSI3b B
onocdepe.

KpyroBopoTs! BemiecTB U OMOr€OXMMHUYECKUE KBl AIEMEHTOB (yrieposa,
a30Ta). 30HATBHOCTh OMochepbl. OCHOBHBIE OMOMBI CYIITH.

YenoredecTBo B Onochepe 3emin. AHTpONIOTeHHBIE U3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBaHHE PUPOIbI u YeJI0BEYECTBA. Coxpanenue
Onopa3zHo0Opa3usa Kak OCHOBa yCcTOWYMBOCTU Onochepsl. OCHOBA pallMOHAIBHOTO
yIOpPaBJICHUS TMPUPOJHBIMU pEecypcaMd UM MX HUCHOdb30BaHue. JlocTuKeHus
OMOJIOTHHY U OXpaHa MPUPOJIbI.

JdemoHcTpanuu:

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

Tabmumpr u cxemsl: «Ilumessie nenu», «bUoEeHO3: cocTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBa», «llenu nuTanusy, «IKoJOrHMYECKass TUPAMUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOrO  Jeca», «buonenos BomoéMa», «ArpoueHo3», «lIpumepHsbie
AHTPONOTEHHbIC  BO3JEUCTBHS Ha Opupony», «BaxHeuMIMe HMCTOYHHUKHU
3arpsi3HEHHS] BO3[yXa U TPYHTOBBIX BOI», «[louBa — BakHeWIas COCTaBIAIOIIAs
ounochepr», «DakTophl Aerpaganuu mnousy», «llapHukoBeiil a3dpdext», «DakTopbl
paaroaKTUBHOIO 3arpsi3HeHus: Ouocdepnl», «OO0mas cTpykTtypa Ouocheps,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBII 3kpaH Ouocdeps»,
«KpyroBopot yriepoaa B Ouocdepe», «kKpyroBopot a3zota B mpupoe».

O6opynoBanue: Mojelb-anmaukanus «TunuuHble OMOLIEHO3bI», TepOapuii
«PacTtutenbHble co00IIECTBaY, KoJeKnK «buorieHo3y, «Bpeaurenu BakHEHIIMX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYIbTYyp», Trepbdapuu W KOJUIGKIMM pPACTEHUH U
KUBOTHBIX, MPHUHAJICKALINE K Pa3HbIM SKOJOTHUYECKUM TpyIaM OJHOTO BHUJA,



Kpacnas kuura Poccuiickoit @eneparuu, HU300paKEHUS OXPaHIEMBIX BHUIOB
PacTeHUN U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUIA

Cornmacno ®I'OC COO, ycraHaBIuMBalOTCI TpPeOOBaHUS K pe3yibTaTaMm
OCBOCHHMS  OOYyYalONUMHUCA TPOTPaMM  CpPEIHEro oO0Imero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJbBTATBI

B cTpykType JIHMYHOCTHBIX PE3YJIbTATOB OCBOCHHUs Npenmera «buomorus»
BBIJICJICHBI CIICAYIONINE COCTABJISIONINE: OCO3HAHUE OOYJarOIUMUCS POCCUHCKON
rpakIaHCKOW MJAEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOOIPE/ENICHUI0, HajJu4yhe MOTHUBAIMM K  OOYYEHHI0O  OHOJIOTHH,
LEJICHANPABICHHOE DPa3BUTHE BHYTPEHHHUX YOEKICHUW JHUYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULMNA Pa3BUTHS OHOJOTHYECKOTO
3HAHWS, TOTOBHOCTh U CIOCOOHOCTHh OOYYAIOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH 1[I€HHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJOTMYECKOrOo  00pa3oBaHWs, HAJIWYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTD KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHUS IpeameTa «bUONorus» JOCTUTAIOTCS B
CANHCTBE YYEOHOW ¥ BOCIUTATEIHLHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAUIMOHHBIMA POCCUIUCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBUJIAMHU U HOPMaMU
MOBEJACHUSI U CIOCOOCTBYIOT MpOILIECCAM CaMOMNO3HAHUsSl, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTHUSI BHYTPEHHEW TMO3UIUMU JUYHOCTH, NATPUOTU3MA,
YBaXKEHHS K 3aKOHY W IMPABOIMOPSAJKY, YETOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aUMHOTO YBa)KEHHUsI, OCPEKHOrO OTHOIIEHUS K KYyJbTYPHOMY HAcCleIUI0 U
TpaJMIIMsIM MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpY>Karollen cpeje.

JIn4HOCTHBIE pE3yJNbTAaThl OCBOCHHS ydeOHOTO mpeamera «buomorusy
JOJDKHBI OTPaXkaTh TOTOBHOCTh M CITOCOOHOCTH 00YJarONuXCsl pyKOBOJCTBOBATHCS
c(hOpMUPOBAHHONW BHYTPEHHEW TMO3UIIMEN JUYHOCTH, CUCTEMOM LIEHHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIMX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO OOINECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITa U OMbITA JIEATEIILHOCTH B MPOIECCE peal3allii OCHOBHBIX HAaNpaBICHUN
BOCIIUTATENBHOU IESITENLHOCTH, B TOM YHCJIE B YACTH:

1)rpamaaHncKoro BOCIUTAHUSA:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETroCsl KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX TPaB M OOS3aHHOCTEH, YBaKCHUE
3aKOHA U IPABOIIOPAIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOM JAEATEIBHOCTA TIPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M IMO3HABATENIbHBIX 3a/1a4, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUI0 K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUUTHIBATh B CBOUX JEUCTBUSX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIIO/IEH C pa3HbIMU YOEXKACHUSMU, KyJIbTYPHBIMHU LIEHHOCTAMH U
COLMAJIbHBIM ITOJIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IMPOLECCE COBMECTHOTO BBIMTOJHECHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJIEAOBATEIBLCKUX 3a7a4, YBAXKHTEIHHOTO
OTHOILIEHUST K MHEHHUIO OIMOHEHTOB TNpHU OOCYXKIECHUU CIHOPHBIX BOIPOCOB
OMOJOTUYECKOT0 COICPIKAHUS;

TOTOBHOCTbH K TYMAHUTAPHOW U BOJOHTEPCKOMN AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHUS K CBOEMY HApoOJay, YYBCTBA OTBETCTBEHHOCTH MEPE]
Ponunou, ropmoctu 3a CBOM Kpai, CBOO PoauHy, CBOM $SI3bIK M KYJIbTYpY,
MIPOLIOE U HACTOSIIEE MHOTOHAILIMOHAIIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K IMPUPOJTHOMY HACIIEAUIO U NAMSITHUKAM MPUPO/IBI,
NOCTHXEHNAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUMCKMX YUY€HBIX B CTAHOBIIEHUE U
pa3BuUTHE OHWOJOTHUU, MOHUMAHUS 3HAYEHHS OHOJOTMHM B TO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CHYKEHHIO M 3amute OTeuecTBa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHWE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJla B MOCTPOEHUE YCTOMYUBOIO Oy IyIIEro;

OTBETCTBEHHOE OTHOILLICHUE K CBOUM POIUTEISAM, CO3IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOIO MPHUHATHS LEHHOCTEM CEMEUMHOM JKU3HU B COOTBETCTBHUM C
TpaguuusaMu HaposioB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOrO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUI;



MOHMMAaHKE YMOLIMOHAIBHOTO BO3ACUCTBUS KUBOI MPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMJICHHUE
IPOSIBIISATH Ka4eCcTBa TBOPUECKOM JINYHOCTH;

5) ¢usuuyeckoro BocnuTaHUA, GOPMHPOBAHMS KYJbTYPbI 3[0POBbS U
IMOIMOHAIBHOTO 0JIATONOTYYHSA:

NOHMMaHHWE W pealu3anus 370pOBOro M 0e30macHoro obpasza >KU3HU
(310poBO€  THUTaHHE, COONIOJCHHME TUTHEHUYECKUX TPaBHJI U HOPM,
cOaJlaHCUPOBAHHBIN PEXUM 3aHATUH UM OTAbIXa, peryispHas (dusudeckas
aKTUBHOCTH), OEpPEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
coOCTBEHHOMY (DU3UUYECKOMY U IICUXUYECKOMY 3710POBBIO;

NOHMMAaHHWE IEHHOCTH TPaBUJI HMHAWBHUIYAJbHOTO M  KOJUIEKTHBHOTO
0€30MacHOro MOBECHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHUE TOCIEACTBUNA W HENPUSATUS BPEIHBIX MPHUBBIUEK (yHnoTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYypEeHUS1);

6) TPy10BOTr0 BOCIIUTAHUS:

TOTOBHOCTD K TPYZY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTHBHOW JAESITEIbHOCTH TEXHOJOTMYECKONM M COIMAIbHOM
HaIpaBJIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIBHO
BBITNIOJIHATH TaKYIO €SI TEIbHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpodeccnoHaTbHON NesSTEIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
COOCTBEHHbBIE KU3HEHHBIC IJIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa3oBaHUI0O W C€aMOOOpa30OBAHMIO Ha
NPOTSKEHUU BCEH JKU3HU;

7) 3K0JOrn4eCKOro BOCIMTAHMS :

HKOJIOTUYECKU IIEIeCO00Pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS SKOJOTMYECKOM KYyJNbTYphl: NPUOOpPETEHUE OIbITa
IUIAHUPOBAHMUSI TOCTYNKOB M OIEHKM HMX BO3MOXHBIX TOCIEACTBUNA IS
OKPYXaroLIEW Cpeabl;

OCO3HaHHE TJI00aTbHOTO XapaKTepa SKOJIOTMYECKHUX MpoOieM W MyTed HX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MpPUOOpETaeMble MPU H3YyYEHUU OUOJIOTUHU
3HaHWS W YMEHHS TMpU PEIICHUHu NpobsieM, CBA3AHHBIX C palOHAJIbHBIM
IPUPOJIOTIONB30BaHUEM  (COONIIOJIEHUE  TpaBWJ  TOBEIEHUS B  MPHUPOJE,
HaIlpaBJICHHBIX HA COXPAHEHUE PABHOBECUSI B HSKOCHUCTEMAaX, OXpaHy BHJIOB,
IKOCUCTEM, Orochephl);



AKTUBHOE  HEMNPUATHE JEWCTBHUM, NPUHOCAIIMX BPEHd  OKpYX aroueu
IPUPOJIHON cpefie, YMEHHE MPOTHO3UPOBATH HEOIArONPUSTHBIE SKOJIOTHYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATD HX;

HaJIM4KME Pa3BUTOIO KOJIOIMYECKOTO MBIIUICHHMS], YKOJIOTUYECKON KYJIBTYpHI,
OIBITA NEATEIBbHOCTH DKOJIOTHYECKOU HaIPABJICHHOCTH, yMeHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATUBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN JESATENBHOCTH dKOJIOTHYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIECTBEHHOW MPAKTHUKU, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJBTYPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U IIO3HAHUS MUPA;

NOHMMaHHE creuu(UuK OMONOTHH KaK HayKH, OCO3HaHUS €€ pojlu B
(GOpMUPOBAHUN PAIMOHATIFHOTO HAYYHOTO MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
NpEJCTaBICHUS 00 OKPYXAalolleM MHUpPE KaK O €IWHCTBE MPHUPOJBI, YeJOBEKa U
oOuiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIIEHUM NIpodsieM
COXpaHEHUs IIPUPOJHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIIMH:
oOecrieueHruss HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTb PECypCHble  NPOOJIEMBbl  pa3BUTHUSA
4eJI0BEYECTBA, IIOUCKA MyTeH BBIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOIEM U
o0OecrieueHnst  nepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOIMYECKMX 3HAHUH B LEIAX
NOBBILIEHUSI OOIIEH KyJNbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUIMOHAJIBHON TPaMOTHOCTH OOydYarommxcs, GopMupyemoi
IpU U3Y4eHUH OUOJIOTHH;

IIOHMMAHUE CYLIIHOCTHM METOAOB IO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMble 3HaHMs JJI1 aHalu3a H
OOBSCHEHUS SBJICHUN OKPYKAIOLIET0 MUpa U MPOUCXOJAUIMX B HEM M3MEHEHMI,
yMEHHE JejlaTh OOOCHOBAHHbBIE 3aKIIOUYEHHS Ha OCHOBE HAyYHBIX (DaKTOB H
MMEIOIIMXCS JAHHBIX C LIEJIbIO ITOIYYEHHUs JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO HCIIOJIB30BATh OWOJIOIMUYECKHUE 3HAHUS Ui
pelIeHus MPo0JIeEM B PEaIbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HaHUE I[ICHHOCTH HAy4YHOM JEATEIIBHOCTH, T'OTOBHOCTH OCYLIECTBIISATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHIANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEephIBHOMY  0Opa3oBaHUIO H
caM000pa30BaHNI0, K AKTUBHOMY IMOJyYE€HHIO HOBBIX 3HAHUN MO OHOJOTUH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHMS ydyeOHOro mpeamera «buomorus»
BKJIFOYAIOT: 3HA4YMMbIe i1 (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYaIOIIHUXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPruUs, sIBJICHHUE, MPOILIeCC,
cuUcTeMa, HayudHbIH (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCJeOBaHne,  HAOMIONEHHWE, W3MEpPEHWEe, OKCICPUMEHT U JPYTuXx),
YHUBEpCAIbHBIC Yy4eOHBbIC JCUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHEIE,

peryJsITUBHBIC), obecrieynBaroIIne dhopMupoBaHue (hyHKITMOHATLHON
I'PaMOTHOCTH ¥ COLMAJbHOW KOMIIETEHIIMM OOYyYaloluXCs, CIIOCOOHOCTH
o0yJarmuxcs UCTIOJb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHUE 3HAHMSI W  YHUBEpPCAJIbHblE ydeOHbIE JCHCTBHUS B
IIO3HABATEJIbHON U COLMAIIBHOW MPAKTHUKE.

MertanpeameTHble pe3ysbTaTbl OCBOEHMsI IMPOTPAMMBI CPEJHETO OOILEro
o0pa30BaHUsl TOJKHBI OTPaXkaTh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU MO3HABaTeJIbHbIMH
ACHCTBUAMM:

1)0a30Bble JJOruuecKkue JeHCcTBUS:

CaMOCTOSITENIBHO  (DOPMYNIMpOBaTP U aKTyaJU3UpoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh MPHU OCBOCHHM 3HAHWI MPUEMBI JIOTMYECKOIO MBIIIJICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Kiaccuukaiu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOrMYECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIE NPU3HAKH, YCTaHABIMBAThH
CBSI3M C JPYTUMHU MOHIATHIIMMU);

ONpENENATh LEJNN JEATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEpUU HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIBHOCTH C OCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh OMOJIOTHUECKHUE MOHITUS ISl 0ObSICHEHUS (DAaKTOB U SIBJICHHIA
YKUBOW TIPUPO/IBIL;

CTPOUTh JIOTMUECKHUE pACCYXACHMUsS (MHIYKTUBHBIE, IEAYKTHUBHBIE, IIO
aHAJIOrMM), BBIABISITH 3aKOHOMEPHOCTH W IPOTUBOPEYMS B PaccMaTpPHUBAEMBIX
SBIICHUAX, POPMYITHPOBATH BHIBOBI U 3aKIIOUCHUS;

IPUMEHSATH CXEMHO-MO/IEJIbHBIE cpenctsa Uil IPEACTABICHHUS
CYILIECTBEHHBIX CBS3€H M OTHOLIEHUM B M3y4aeMbIX OMOJOTMYECKMX OOBEKTaX, a



TaKK€  NPOTHUBOPEUYHM  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHbBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbI C YYETOM aHaIN3a HUMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUabHbIX PECYPCOB;

BHOCUTBH KOPPEKTHUBHI B IESITEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIHbTATOB
LEJISIM, OLICHUBATh PUCKU TOCTEACTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MTPU PELIICHUHN KU3HEHHBIX MPOOJIEM.

2)0a30Bble HCCJIEeI0BaTEIbCKHE NeliCTBUS:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOCKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY MOUCKY METOJIOB PEILICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METO/I0B IMO3HAHMUS;

UCTIONB30BaTh pPAa3jHyHble BUABl JEATEIBHOCTH IO TOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEPIpEeTAlMH, MPEOoOPa30BAHUIO M TPHUMEHEHHUI0 B Y4YeOHBIX
CUTYaIlUsX, B TOM YKCJIE MPH CO3JaHUM YUEOHBIX U COLUATbHBIX MPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILICHUS, BIAJAETh HAYYHON TEPMHUHOJIOTUEH,
KJIFOUEBBIMU MOHSATUSMU U METO/IAMU;

CTaBuUTh W (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
NESATETLHOCTH U KU3HCHHBIX CUTYaIIHSIX;

BBISIBJISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEeIlICHUs, HAXOIUTh apryMEHThl AJi1 JO0Ka3aTelbCTBa
CBOMX YTBEPXKIACHHI, 3aaBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHaAJIM3UpPOBaTh MOJYYCHHbIE B XOJE€ pELICHHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsSIM, OLIEHUBATH MPUOOPETEHHBIN OIIBIT;

OCYLIECTBIIATh LIEJICHANIPABIEHHBIM MOHUCK IMEpPEHOca CPEICTB M CHOCOOOB
JeNCTBUS B MPOGECCHOHANBHYIO CPEy;

yMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEIBHYIO M MPAKTHUYECKYIO O0JIacTH
KU3ZHEIESITeIIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJEH, MpEjiararb OPUTHHAIBHBIE TOIXOJbI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 3aa4H, JOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

3) pabora ¢ nundopmanueii:

OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MUH(OpMaIUU (TEKCTe yueOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOM JIUTEpaType, OHOJIOTMUECKUX CJIOBapsAX U
CIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



uH(OPMAITUIO PA3IMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBAThH
e€ I0CTOBEPHOCTh U HEPOTUBOPEUHUBOCTE;

dbopMyIMpOBaTh 3aNPOCHl U MPUMEHSATH PA3JIUYHBIE METOJBI MPU MOWCKE U
oTObope Oumosiornyeckor MHPopMaIu, He0OOXOAUMOMN JJIsI BBIMOJHEHUS] YUEOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS WHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3TMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMaJbHyI0  GoOpMy  MpeACTaBICHUS
ounosiornyeckor uHpopmaiuu (CxeMbl, Tpa@uku, TUarpaMmbl, TaOIUIbI, PUCYHKH
" Jipyroe);

UCIIONIb30BaTh HAYYHBIM S3bIK B KayecTBe CpeAcTBa mpu padoTe ¢
OMOJOrnyeckon HHGPOpMALMEH: MPUMEHATh XUMHUYECKHEe, (QU3nyeckue u
MaTEeMaTUYECKUe 3HaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HAaBaHWSA W 3aUTHl  WH(OpMaIuwy,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgyaieHue YHMBEPCAJIbLHBIME KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1)o61menne:

OCYIIECTBIISITh KOMMYHHUKAITUN BO BCeX cpepax KM3HU, aKTUBHO YIaCTBOBATh
B JMAJIOT€ WJIU JIUCKYCCHUM IO CYHIECTBY OOCYX IaeMoil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIIbHO BBIMIOJHEHUS TMpeiaraeMoun
3a/1aud, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3MUIMN JIPYTUX YYaCTHUKOB
JMajora Wi JUCKYCCHH);

pacmo3HaBaTh HEBEpOATbHBIE CPEACTBA OOINCHHs, TOHWMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYalUM,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIEHUS M B3aUMOJCUCTBUS, MMOHUMATh
HaMEPEHUs IPYTUX JIOJEH, IPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOppEKTHOU popme popMyarpoBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHas 1eATeJIbHOCTb:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYAIbHON
paboThI MPH PEIICHUH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIIOBBIX (POPM B3aMMOIEHCTBUS IPU PEllIeHUH Y4eOHOM 3a/1auu;

BBIOMpPATh TEMAaTUKy U METOAbl COBMECTHBIX ACHCTBUH € Yy4ETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)/I0Tr0 WieHa KOJIJICKTUBA;



IPUHAMAThb LEIM  COBMECTHOM  JEATENbHOCTH, OPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTAaBJISITh IUIAH JEWCTBHM,
pacrpeneNaTh poyiid ¢ Y4E€TOM MHEHHM Yy4YacTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOH pabOThI;

OIICHMBAaTh KAauye€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHKAa KOMAaHIbl B
001t pe3ynbTat no pazpaboTaHHBIM KPUTEPUSIM;

[peularatb HOBBIE IIPOEKTHI, OLEHMBATh HJEH C TO3ULHM HOBW3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TO3UTHUBHOE CTPATETUYECKOE IIOBEICHUE B PaA3JIMYHBIX
CUTYAIUSX, IPOSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUITUATUBHBIM.

OBJaeHre YHHBEPCAIbHBIMH PeryJsaTUBHBIMU ACHCTBUSAMM:

1)camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABJICHHUS NpoOJIeM U HX
pelieHus B )KU3HEHHbBIX U YYEOHbIX CUTYaIUsX;

BbIOMpaTh HA OCHOBE OHOJIOTMYECKUX 3HAHUIN IIEJIEBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBHUAX M IOCTYIKAax 10 OTHOLICHWIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIBHO OCYILIECTBIISITh MO3HABATENIbHYIO NESTEIbHOCTD, BBISBIATH
npo0IeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa3oBaTEIbHON
JEATEIIbHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO ~ COCTaBJATh IUIAH pPEIICHHs MpoOieMbl ¢  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEW U MIPEANIOYTEHUMH;

JaBaTh OLIEHKY HOBBIM CHUTYalMIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIITOUYTCHHI;

JieNiaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OIIEHUBATh MIPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBaTh (HOPMUPOBAHUIO U TPOSABICHUIO LIMPOKON HPYyIuLUMU B
pa3HBIX O0JACTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIN H
KYJBTYPHBIM YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTUBBI B NIESTEIBHOCTD,
OIICHMBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJa/JeTh  HAaBBIKAMU  [IO3HABAaTEIbHOM  peQuieKCMM Kak  OCO3HAHMS
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YIbTATOB W
OCHOBaHMH, UCMOJIB30BaTh MPUEMBI pedeKCUM JJIA OLIEHKH CUTyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OLIEHMBATh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYrMX IpU aHAJIU3€ pPe3yJbTaTOB
NESATEIbHOCTH;

3)npunsitue cedsl U APYrux:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYI'MX IpU aHaIu3€e pPe3yJbTaToOB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MIPABO JPYIUX HA OIIMOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

ITpenmeTHble pe3ynpTaThl OocBoeHUsi nporpamMMbl COO mno Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yueOHoro npeameta «buonorusn
HAy4YHbIC 3HAHUA, YMEHUS U CHOCOOBI IEUCTBUN MO OCBOCHUIO, MHTEPIIPETALIMH U
peoOpa30BaHUIO 3HAHUM, BUbI JEATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUM B Pa3jMuYHbIX Y4E€OHBIX CUTYyalUsX, a TaKXKe B PEalIbHbIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C Ouosorueid. B mporpamme mnpenMeTHble
pPE3yNbTATHI IPEACTABIECHBI IO F0J1aM 00yUYEHUS.

[TpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro mpeameta «buonorus» ¢ 10
KJlacce JI0JKHBI OTPaXaTh:

c(OpPMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUS ECTECTBEHHbIX HAayK, B (OPMHUPOBaHHH COBPEMEHHOIH €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAyYHOI'O MHPOBO33PEHHMS, O BKJIAJ€ POCCHICKHUX WU
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B Pa3BUTHE OHOJOTUH, (PYHKIIMOHAIHHON
I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs dKU3HEHHBIX 3aj1a4;

YMEHHME pPACKPBIBAaTh COAEpKAHME OMOJIOIMUECKUX TEPMHUHOB M IMOHSITHIA:
KU3Hb, KJETKa, OpraHu3M, MeTaboau3M (OOMEH BEIIECTB U NpeBpallcHHE
JHEPrUMr), FTOMEOCTa3 (CaMOperyJssilys), YPOBHEBAs OPraHU3alMsl JKUBBIX CHCTEM,
CaMOBOCITPOU3BEICHNE (PETIPOIYKIUS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHME H3JIaraTb OWOJIOTMYECKHE TEOopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAs, LEHTPaJbHasg JOrMa MOJIEKYJApHON Ouostorun), 3akoHbel (I
Mengens, T. Moprana, H. 1. BaBusnosa) u ydenus (0 meHTpax MHOroooOpasus u
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuii H. M. BaBuiona), onpenensTe TpaHUIIbI
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

yYMEHHE BJIaJIeTh METOIaMHU HAYYHOTO MO3HAHUSA B OMOJIOTUU: HAOIIOCHNUE U
ONMCAHUE JKHUBBIX CHCTEM, IMPOLIECCOB U SIBJICHWW, OpraHU3alys W IPOBEICHUE
OMOJIOTMYECKOTO  3KCIEPUMEHTA,  BBIABMIKEHUE  TUIIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHUE IIOJYYECHHBIX



pe3yabTaTOB, MCMIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICISATH CYHIECTBEHHbIE MPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB U IPEBPALIEHUS 3HEPIHU B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M HHEPreTHYecKOro oOMeHa, XEMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PA3MHOXKEHHS, WHIUBUIYaJbHOTO PpA3BUTHUA OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHAThH IOJIyYEHHbIE 3HAHUS U1 OOBSCHEHUS OUOJIOTMYECKUX
IPOLIECCOB U SIBJICHMM, JJI NPUHATUSA NPAKTUUECKUX PEIICHUN B IOBCEIHEBHOU
KHU3HU C 1eJbpl0 o0ecreyeHus Oe30MacHOCTH CBOETo 3/0pOBbSI U 30POBbS
OKPYKAIOIIMX JIOACH, COONII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKPY KaroIen
IPUPOJIHON cpese, MOHMMAHUE HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHKEHUN
COBpPEMEHHOM  Ouosormu U OMOTEXHOJOTMH Ui  PalUOHAJIbHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE pellaTh »JJIEMEHTAapHble TEHETHYEeCKHEe 3aJaud Ha MOHO- H
TUTUOPHUIIHOE CKPEIIMBAaHME, CLEIMJICHHOE HAacJIeI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPHIHOTO CKpEIIMBaHMs AJIs MpencKa3aHUsl HaclIeJOBaHMs MPU3HAKOB Y
OpraHM3MOB;

YMEHHE BBINOJIHATH J1a0OpaTOPHBIE M MpPaKTUYECKHE pPadOThI, COOIIOIAThH
npaBuiia npu padoTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYA0BAHUEM;

YMEHHME KPUTHYECKH OLEHUBAaTh W HHTEPIPETUPOBATh HH(OOPMALHIO
OMOJIOTMUYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHBIC 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MACCOBOM MH(OpMaLMK, HAyYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNH B OMOJIOTHH,
MeAUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE INHMCBMEHHBIE U YCTHBIE COOOIIECHMUS,
0000111251 OMOJIOTMUYECKY0 MH(POPMALIUMIO U3 HECKOJIBKMX HUCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmapar OMOJOTUH.

[TpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro mpeameta «buonorus» ¢ 11
KJlacce NOIKHBI OTPaXKaTh!

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHHUS E€CTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHs, O BKJIAJ€ POCCUUCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B Pa3BUTHE OHOJOTUM, (PYHKIIMOHAIHHON
I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs dKU3HEHHBIX 3aj1ay;

YMEHHME PACKPBbIBAaTh COAEpkKAHME OMOJIOIMUYECKHX TEPMHUHOB M IOHSITHIA:
BUJ, TIONYJIALNS, TeHO(OH, 3BOITIOLUS, ABMKYIINE CUIIBI ((PAKTOPBI) IBOJIIOLNH,
IPUCIIOCOOTICHHOCTh OPraHMU3MOB, BHJI000PAa30BaHME, SKOJIOTHMUECKHUE (DAKTOPHI,



IKOCHUCTEMa, TMPOAYICHTHI, KOHCYMEHTBI, PEIyIEHThl, IEeNH IMHTaHUs,
AKOJIOTHYECKas paMua, Ouoreonenos, ouocdepa;

yMEHUE Wu3JaraTh OWOJOTHYECKHE TeopuH (dBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHsl DBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apompimieBoro cxoiactBa K. M. Bbopa, uepemoBaHusi TJaBHBIX HANpaBICHUA WU
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepnanckoro),
OTIPENeNSITh TPAHUIIBI HX IPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOJaMH HAYYHOTO TIO3HAHMS B OWMOJIOTUW: HAOIIOJACHHUE U
ONMHMCAaHNE JKUBBIX CHUCTEM, IMPOIIECCOB U SBJICHHMA, OPraHMU3AIMs W TIPOBEIACHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIIBIDKCHHWE  THIOTE3bI,  BBISABICHHE
3aBUCUMOCTH MEXKIy HCCICIYyEeMbIMU BEIMYMHAMH, OOBSICHEHUE IOy4eHHBIX
pe3yJIbTaTOB, MCIIOJNB30BAHHBIX HAYYHBIX TOHSATHH, TEOPUH W 3aKOHOB, YMEHUE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIICTATh CYIIECTBEHHBIC MPU3HAKH CTPOCHHUS OHOJIOTUYECKUX
OOBEKTOB: BHJOB, MOMYJSIHNA, WPOAYICHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOreoIeHO30B W  3KOCHUCTEM, OCOOEHHOCTH TPOIIECCOB: HACIEICTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUS, MPUCIOCOOJICHHOCTH
OpPTaHHW3MOB, JEUCTBUSA DJKOJOTHYECKHX (PAKTOPOB HA OpPraHU3MBI, TEepeHOoca
BEIIECTB M TIOTOKAa DHEPTMH B JKOCHCTEMAaxX, aHTPONOTEHHBIX HM3MEHCHHHA B
IKOCHUCTEMaX CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB W OHOTCOXUMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSThH TMOJIYYCHHbIC 3HAHUS IS OOBSICHEHUS OWOJIOTHYECKUX
MIPOIIECCOB W SIBJICHWM, /ISl TPUHATHS MPAKTHUECKUX PEIICHUH B IMOBCEIHEBHOM
KU3HU C TIeNplo obecriedeHus 0e30MacHOCTH CBOETO 3I0POBbsi M 3I0POBBSA
OKPY’KAIOUIHX JFO/IeH, COOIO/IEHHSI HOPM IPAMOTHOTO TIOBEJICHHSI B OKPYKaIOIIEH
NPUPOAHON cpelle, MOHMMAaHHE HEOOXOIUMOCTH WCIOIb30BAHUS JIOCTIIKEHHIA
COBPEMEHHOW OMOJIOTHH JIJIsl PAallMOHAIEHOTO TIPUPOIOTIOIH30BAHHS,

YMEHHE pelaTh dJIeMEHTapHbIe OMOJIOTHYECKUEe 3a7aud, COCTABIATH CXEMBI
MEepPEHOCa BEIIECTB U IHEPTUH B IKOCUCTEMAaX (LIeMH MUTaHUS);

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpaKTUYECKHEe pPadOTHI, COOIIOIAThH
npaBuiIa pu padoTe ¢ yaeOHBIM 1 Ja00paTOPHBIM 000PYAOBaHHEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTMUECKOTO  COJACP)KaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHHUA W3
Pa3IMYHBIX UCTOYHHUKOB (CPEICTBA MacCOBOW MH(OPMAIIUHU, HAYYHO-TIOMYIISIPHBIE
MaTepualibl),  pacCMaTpUBaTh  JIOOAJIbHBIE  DKOJOTHUYECKHE  MPOOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MMO3HIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIICHMUS,
00001as 6UONIOTHYECKyI0 MHPOPMAITUIO U3 HECKOJBKUX HUCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh NOHATUHHBIN anmnapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoJsunyecTBo yacos DJIeKTPOHHBbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne ni/m P Konrtpoabnbsie IIpakTnueckue (1upp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
but6mmoreka [IOK
1 b 2 .
HOTIOTIUT Xak Hayka 0 0.3 https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
2 XK 1
MBbBIE€ CUCTEMBI M UX OpraHu3alus 0 0 hitps://m.cdsoo.ru/7f416292
. bubmuoreka [IOK
3 XUMUYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 1 hitps://m.cdsoo.ru/7f41¢292
bubnunoreka LIOK
4 JKuzHenesTenbHOCTh KIETKH 6 0 0 hitps://m.cdsoo.ru/ 7416292
5 PasmMHOkeHNE 1 MTHAMBUAYAJIbHOE Pa3BUTHE 5 0 1 bubnmnoreka [JOK
OPTaHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTh U UBMEHUMBOCTh 2 1 15 bubnuotexa [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 0 0 but6mmoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubmunoreka LIOK
8 P 1 0 0
C3EPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 4




11 KJIACC

Kosn4yecTBo 4acos DJIeKTPOHHBbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne ii/mn P Kourpoabnsie IIpakruueckue (ipp )
NMporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
but6mmoreka [IOK
! IBOMOUKOHKAs OHOTOTHS ? 0 ! https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 1 0.5 bu6muoreka [JOK
3emie ’ https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
3 OPraHH3MBL 1 OKpYIKaIOWas cpeaa > 0 ! https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
4 CooO11ecTBa 1 9KOJIOTHYECKUE CUCTEMBI 9 1 0 hitps://m.cdsoo.ru/7f41ccT4
but6mmoreka [IOK
P 2
> C3CPBHOC BpEMA 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcer KoHnTpoabHbI
0 e padoThI

IIpakTHYeckn
e padoThbl

JlaTa
H3y4YeHH
|

JJIeKTPOHHBbIe HU(POBbIE 00pa3oBaTebHbIE
pecypcsl

buonorus B
CHUCTEME HayK

06.09.2023

bubnmuoreka [JOK
https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e63
2a

MeToabl mo3HaHUI
KUBOU IIPUPOJBL.
[IpakTnueckas
pabora Ne 1
«Hcnonp3oBanue
Pa3IMYHBIX
METOJIOB MPHU
W3y4ECHUU
OHOJIOrHYECKUX
00BEKTOBY

0.5

13.09.2023

bu6mmoteka IIOK https://m.eds0o.ru/863¢6122

buonornueckue
CHCTEMBI,
MIPOIIECCHI U UX
H3y4deHue

20.09.2023

bu6mmoteka IIOK https://m.edsoo.ru/863e¢6564

XUMHUYECKHI
COCTaB KJIETKU.
Bonau
MHHEPAIBHBIE COJIA

27.09.2023

bu6mmoteka IIOK https://m.edsoo.ru/863e674¢

benku. CocraB u
CTpOoeHHe OEKOB

04.10.2023

bubmuoreka I{OK https://m.edsoo.ru/863e6b72




DepMeHTBI —
OHOJIOTHYECcKHe
KaTaJnu3aTophl.
JlabopaTtopnast
paborta Ne 1
«H3yuenue
KaTaJIuTUYECKON
AKTUBHOCTH
¢bepmeHTOB (Ha
puUMepe aMHIIa3bl
WJTU KaTajiasbl)»

0.5

11.10.2023

bu6nuoteka LIOK https://m.eds00.ru/863e6b72

VTrieBoabl.
JInou el

18.10.2023

bubmuoreka I{OK https://m.eds00.1ru/863e6870

Hyknennosbie
KUCI0Thl. ATD

25.10.2023

bu6mmoteka IIOK https://m.edsoo.ru/863e6d5¢

Hcrtopus u meToasl
W3YYEHUS KIETKH.
Knerounas Teopus

08.11.2023

bubmmoteka IIOK https://m.eds00.ru/863¢6¢88

10

Kinerka xax
LEJIOCTHAS KUBAs
cucreMa

15.11.2023

11

Crtpoenue
3YKapUOTUYECKON
KIIETKU.
JlaboparopHas
pabota Ne 2
«3yuenue
CTPOCHHUSI KIIETOK
pacTeHui,

0.5

22.11.2023

bu6mmoreka [IOK
https://m.edso00.ru/863e6ffOhttps://m.eds00.ru/863e716
c




KHBOTHBIX, TPHOOB
1 OakTepuit o
MHKPOCKOIIOM Ha
TOTOBBIX
MHKpOTIpenapaTax
U MX OIMCAHUE»

12

OOMEH BEIIECTB
A MeTaboIn3M

29.11.2023

bu6mmoteka IIOK https://m.edsoo.ru/863e766¢

13

doTtocuHTeE3.
XEeMOCHUHTES

06.12.2023

bubmuoreka [{OK https://m.edsoo.ru/863e7¢98

14

DHEPreTUYeCKuit
oOMeH

13.12.2023

bu6mmoreka LIOK https://m.edsoo.ru/863e7aae

15

JKu3HEeHHEIN UK
KieTku. [enenue
KJIeTKu. MuTO3.
JlabopaTtopnast
paborta Ne 3
«Habmonenue
MHTO3a B KJIETKaX
KOHYHMKA KOpEIIKa
JTyKa Ha TOTOBBIX
MHUKpOIIpernapaTax»

0.5

20.12.2023

bu6nuoteka LIOK https://m.edsoo.ru/863e7dc4

16

Buocunres 6enka.
Peaknus
MaTPUYHOTO
CHUHTE3a

27.12.2023

bubmuoreka [{OK https://m.edsoo.ru/863e796e

17

Tpancasauus —
ounocuHTE3 O€eNKa

10.01.2024

bubmuoreka [{OK https://m.edsoo.ru/863e796e




18

Hexnerounsie
(hOpPMBI KUZHH —
BUPYCHI

17.01.2024

bu6mmoreka IIOK https://m.edsoo.ru/863e7540

19

®opMsbl
Pa3MHOKEHHUS
OpraHUu3MOB

24.01.2024

bu6mmoreka [IOK
https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e83
le

20

Meitios

31.01.2024

bu6mmoreka IIOK https://m.edsoo.ru/863e7f4a

21

OObpazoBanue u
Pa3BUTHUC IMOJIOBBIX
KJICTOK.
OrmnogoTBOpEHHE.
Jlabopartopnast
paborta Ne 4
«3yueHue
CTPOCHUS MMOJIOBBIX
KJICTOK Ha I'OTOBBIX
MUKpOTIpernaparax

0.5

07.02.2024

bu6mmoreka IIOK https://m.edsoo.ru/863e81b6

22

NuauBunyansHOE
pazBUTHE
OpraHu3MOB

14.02.2024

bu6mmoteka LIOK https://m.edsoo.ru/863e8436

23

I'enetnka — Hayka
0
HACJIEICTBEHHOCTH
Y U3MEHYMBOCTHU

21.02.2024

bu6mmoteka IIOK https://m.edsoo.ru/863e862

24

3aKOHOMEPHOCTH
HacCJIeI0BaHUs
MIPU3HAKOB.
Monorubpuaaoe

28.02.2024

bu6mmoteka IIOK https://m.eds00.ru/863¢8878




CKpELIUBAaHUE

25

JurundpumHnoe
CKpeIlMBaHuE.
3akoH
HE3aBUCHUMOI'O
HaCJICOBaHU
MIPU3HAKOB

06.03.2024

bubmuoreka I{OK https://m.edsoo.ru/863e89a4

26

CuemeHHOE
HacJe0BaHUE
MIPU3HAKOB.
JlaboparopHas
paborta Ne 5
«3yuenue
pe3yJIbTaToB
MOHOTUOPHUIHOTO U
TUTUOPUTHOTO
CKpEIIUBAHUS Y
npo30¢uisl Ha
TFOTOBBIX
MHUKpOTIperaparax

0.5

13.03.2024

bu6mmoteka IIOK https://m.edsoo.ru/863e8c60

27

I'eneTnka mosna.
HacnegoBanue
MIPU3HAKOB,
CIICTUIEHHBIX C
I1OJIOM

20.03.2024

bubmuoreka [{OK https://m.edsoo.ru/863e8c60

28

M3MEeHYNBOCTb.
HenacnencreenHas
H3MCHYHUBOCTb.
JlaGopaTopHas

0.5

03.04.2024

bubmuoreka ITOK https://m.edsoo.ru/863e8efe




pabota Ne 6.
Nzyuenue
MOAU(GUKAITMOHHON
H3MEHYHNBOCTH,
MMOCTPOCHUE
BApUALIUOHHOTO
psna u
BapHalMOHHOU
KpUBOW»

29

Hacnencreennas
W3MEHUYUBOCTb.
JlaboparopHas
pabora Ne 7.
«AHaNINU3 MyTalKit
y 1po30(huiel Ha
TOTOBBIX
MUKpOITpenaparax»

0.5

10.04.2024

bubmuoreka ITOK https://m.edsoo.ru/863e8efe

30

I'eneTuka uenoBeka

17.04.2024

bubmuoreka ITOK https://m.edsoo.ru/863e8d78

31

PesepBHbIii ypOK.
O06001IeHE 110
TEME
«HacnencTBeHHOCT
b ¥ H3MEHYHUBOCTh
OpraHUu3MOB»

24.04.2024

32

Cenexus Kak
HayKa U TpoIiecc

08.05.2024

bu6mmoreka IIOK https://m.edsoo.ru/863e9214

33

Metonasl u
OCTHIKEHUSI

15.05.2024

bu6nuoteka LIOK https://m.edsoo.ru/863e9214




CeJIeKLIUU
pacTeHuil u
KUBOTHBIX

34

buorexnonorus
KakK 0Tpacib
MIPOU3BOACTBA

22.05.2024

bubmuoreka I{OK https://m.edsoo.ru/863e9336

OBIIEE KOJMYECTBO
YACOB I10
I[TPOTPAMME

34




11 KJIACC

KosnyecTBo yacos DJIeKTPOHHbIE
Ne aTra nudposLIe
Tema ypoka Kontpoabubie IIpakTnueckue a p
n/n Bcero u3yuyeHusi oOpasoBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bu6mmoreka [IOK
1 & 1
IBOTIOWMS M METOJbI €& H3yHCHHA 0 0 https://m.edsoo.ru/863ea20e
) Hcrtopust pa3BuTHS IpEACTABICHUN 1 0 0 bubnnorexka HOK
00 3BOJTIOIIUH https://m.eds00.1u/863e¢9570
bu6mmoreka [IOK
3 M 1 0 0
HKPOIBOITIONHA https://m.edsoo.ru/863e9cle
[Tomynsmms Kak 3J1IeMeHTapHas
eIMHUIIA BUJIA ¥ DBOJIIOIHH.
bu6mmoreka [IOK
4 JIab 6ota Ne 1 1 0 0.5
abopatopHas pabota A2 https://m.eds00.1u/863e¢99c6
«CpaBHEHHE BUJIOB 10
MOp(}OITOrHIeCKOMY KPUTEPHIO)
5 JIBroKyIHe CUitbl (3J1€eMEHTapHBIC | 0 0 bubnnorexka [HOK
(haKTOpBI) SBOJTIOLINH https://m.edsoo.ru/863e9da4
bubnuoreka [JOK
6 E i1 0TO 1 0 0
CTECTBEHHBII OTOOP M ero Gopub! https://m.eds00.ru/863¢9ed0
Pe3ynbTaThl 3BOMIOLNN:
MPUCTIOCOOJIEHHOCTh OPTAaHU3MOB U
. BH1000pazoBanue. JlaboparopHas | 0 0.5 bubnnorexka HOK
pabora Ne 2 «Omnmcanue ’ https://m.edsoo.ru/863e9fde
MPUCTIOCOOTICHHOCTH OpTaHu3Ma U e€
OTHOCUTEILHOTO XapaKTepar
2 Hamnpasnenus u nytu | 0 0 bubnmoreka [JOK
MaKpO3BOJTIOIUA https://m.edsoo.ru/863e9cle




9 HeoOpaTtumocTs 3BOIONNN 0
10 I/I“CTopI/ISI JKA3HU Ha 3eMJI€ U METOIbI 0
e€ U3y4yeHust
1 I'unoTe3bl NpOUCXOKACHUS )KU3HH Ha 0 bubmumoreka [IOK
3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3eMIie 1o 3pam U 0 bubnnorexka [HOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOTIOIUN
PacTUTETHHOTO U KUBOTHOTO MUPA.
[TpakTuyeckas padora Ne 1 bubnumoreka [JOK
13 0.5
«M3ydyeHre HCKOIIaEMBIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUN U KUBOTHBIX B
KOJUICKLIASIX )
14 CoBpemeHHas cuctema 0 bubnnorexka [HOK
OpraHU4YEeCKOro Mupa https://m.edsoo.ru/863¢ca48¢
bu6mmoreka [IOK
15 DBOJIONMS YeToBeKa (aHTPOIIOTEHE3) 0 hitps-//m.edsoo.ru/863eac2c
16 JBroxymue cuitbl (paxTopsl) 0 bubnnorexka HOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH SBOJIOLUH 0
YeloBeKa
13 UYenoBeyeckue pacel U MPUPOIHBIE 0 bubnnorexka HOK
aJanTalnuu 4YeJoBeKa https://m.edsoo.ru/863eaeca2
Peseprubiil ypok. O6006111eHIE TIO
19 Teme «BO3HUKHOBEHHE U pa3BUTHE 0
KU3HU Ha 3eMIie»
20 DKOJI0Trus Kak HayKa 0




Cpenpl OOUTaHUS U SKOJIOTHYECKUE

bu6nmuoreka [JOK

21 0
(bakTopsI https://m.edsoo.ru/863eafec
AOGuotnueckue haKkTopshI.
Jlaboparopnas pabota Ne 3.
«Mopdonorudeckre 0COOEHHOCTH
. bubmuorexa [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863ebl10e
oburtanusy. JlabopatopHas padora Ne
4. «BnusiHME CBETA HA POCT U
pPa3BUTHE YEPEHKOB KOJIEYCa»
Bbubnuoreka [JOK
23 b 0
MOTHYECKHE (paKTOpEI https://m.edsoo.ru/863eb348
DKOJOTUYECKHE XapaKTePUCTUKU
nonyssiuun. [Ipaktudeckas pabora
24 Ne 2 «IToncuéT mioTHOCTH 0.5
MOMYJISIIMKA Pa3HBIX BUIOB
pacTeHui»
25 Coo0riecTBa OpraHM3MOB — 0 bubnmoreka [JOK
§70)1 (S35 (0X] https://m.eds00.ru/863eb46a
%6 DKOJIOTUYECKHUE CUCTEMBI 0 bubnuorexa [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKA3aTeNN YKOCUCTEMBI.
27 DKOJIOTUYECKUE MUPAMUIBI 0 bubmorexa HOK
. DAMHIEL https://m.edsoo.ru/863eb5fa
CoiicTBa 3xocucreM. Cykueccus
28 [IpupoaHbie F3KOCUCTEMBI 0
29 AHTPOIOTr€HHbIE SKOCUCTEMBI 0
30 buocdepa — rnobdansHas 0 bubmuorexa [JOK

3KOCHUCTEMA 3EMIIHA

https://m.edsoo.ru/863ebb5e




31 3aKOHOMEPHOCTH CYILIECTBOBAHUS ) 0 bubnmoreka [JOK
onocdepsl https://m.edsoo.ru/863ebd16

32 YenoeuecTBo B Onochepe 3eminn 1 0

13 CocyiiecTBoBaHUE TPUPOBI U 1 0 bubnmoreka [JOK
YeJ0BeYeCcTBa https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O06001IEHHE TEMBI

34 «Co00111ecTBa ¥ SKOJIOTUIECKHE 1 0
CUCTEMBI»

OBUIEE KOJIMYECTBO YACOB I10 34 55

I[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. O6mas ouonorus, 10 kiace/ Cupornazos B.U., Aradonosa 1.b.,
3axapona E.T., O6mecTBO ¢ OrpaHUYEHHOM OTBETCTBEHHOCTHIO «[IPODAY;
AxrmmmonepHoe obmiectBo «M3aatenbetBo «IIpocBemenney

* buonorus. O6mas 6uonorus, 11 knace/ CuBormazos B.U., Aradgonosa U.b.,
3axaposa E.T., OGmiecTBo ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO «IPODAY;

AxnronepHoe obmectBo «M3narensctBo «IIpocBerieHue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

buomorus. 10 knacc. Meroamnueckoe rmocooue. ba3zoBuiit

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

http://www.ebio.ru

http://plant.geoman.ru

http://www.virtulab.net

http://www.ebio.ru/index-1.html
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