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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMMmbl MO OWOJIOTUM TEOPETUYECKYIO OCHOBY IS
OTIpeETCHUs] TMOAXO0I0B K (OpMHpOBAHHIO COACpKAHMS y4eOHOro mpeameTa
«buonorus» cocraBwin: KoHuenrtyaiabHele Tnonoxenus OIOC COO o
B3aUMOOOYCIIOBIICHHOCTH IIeJIeH, COJCp)KaHUs, pEe3yJbTaToB OOY4YCHHS |
TpeOOBaHMI K YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB, TIOJIOKEHHSI 00 OOIIHX IEIX U
NPUHLIMIAX, XapaKTePU3YIOUUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEIHEro
obmero o6pazoBanusi B Poccuiickoit deneparuu, a TakkKe TMOJOKEHUS O
cnenuduke ONOIOTHH, €€ 3HAUCHUHU B TTO3HAHUH KUBOU MPUPOBI M 00eCIIeYeHUN
CYIIIECTBOBAHHS UelIOBeYeCKOro oOrnecTBa. CoOriacHO Ha3BaHHBIM TOJOXKEHUSM,
OTIpEe/ICICHBl OCHOBHBIC (DYHKIIHH MPOTPAMMBI TI0O OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T MpeACTaBICHUE O Ienax, o0 oOmei
CTpaTerud OOYy4YeHHs, BOCIHTAHUS W Pa3BUTHS OOYyYaIOIIUXCS CpPEICTBAMHU
ydaeOHoro mpeamera «buomorus», omnpenenseT o00sg3aTeNbHOE MPEIMETHOE
COJIEp>)KaHUE, €ero CTPYKTypy, pacmpelelieHne 1o pa3ienaM U TeMmaw,
PEKOMEHIyeMYIO TOCJIEeI0BATEIbHOCTh M3YUYEHUsI YUYEOHOro Marepuaia ¢ y4éToM
MEXKIPEAMETHBIX ¥ BHYTPUIPEIMETHBIX CBS3CH, JIOTHKH 00pa3oBaTeIbHOTO
MpoI1iecca, BO3PACTHBIX 0COOCHHOCTEH 00yYarommxcs.

B nmporpamvMe mo OuwomorMM TaK)Xe YUYUTBIBAIOTCA TpPEOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM U TPEJAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMHUPOBAHWU OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIHLHOM
NEeSATeTbHOCTH/YU4eOHBIX JEHCTBUI O0O0YydYaroIIUXCsl MO OCBOCHHUIO COJACPKAHUS
OMOIOrMYecKOro 00pPa30BaHHUS.

B nporpamme mo 6uonorun (10—11 kimaccel, 6a30BbI YPOBEHB) peaii30BaH
NPUHIIMIT TPEEMCTBEHHOCTH B HM3yYeHUW OHOJIOTWH, Olarogaps 4YeMmy B HeEH
MPOCMATPUBACTCS HANPABICHHOCTh HAa pPa3BUTHC 3HAHWUW, CBSI3aHHBIX C
GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PCHHS,  IIEHHOCTHBIX
OpHEHTAIlUN JIMYHOCTH, SKOJIOTHYECKOTO MBIIUICHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e >XKM3HH W OEpeKHBIM OTHOIIEHHUEM K OKPYXKAIOIIeW MPUPOIHON Cpele.
[ToaTomMy Hapsiy ¢ U3ydeHHEM OOIIEeOMOIOTHYECKUX TEOPHid, a TaKKe 3HAHUHU O
CTPOEHUH JKMBBIX CHCTEM PA3HOTO PAaHTa M CYIIHOCTA OCHOBHBIX MPOTEKAIONINX B
HUX TPOIIECCOB B MPOrpaMMe IO OMOJIOTHH yAENEHO BHHUMAaHHUE HCIOIh30BAHUIO
TIOJTyYeHHBIX 3HAHUW B MMOBCEIHEBHOMN JKU3HU JIJISl PEIICHHUS MPUKIIAIHBIX 33714, B
TOM dYHKcie: MPOPUIAKTHKN HACJIEICTBEHHBIX 3a00JeBaHUI dYeIOBEKa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS HKOJIOTUIECKU
1eIecoo0pa3Horo IMOBEACHUA B OKpYy)Kalolled NpUpPOJHOW cpele, aHaiau3a
BIIVSTHHSI XO3SIICTBEHHOW JIEATETHHOCTH YEIOBEKa Ha COCTOSIHHE TPUPOIHBIX H
HMCKYCCTBEHHBIX DKOCUCTEM. Y CWIICHHE BHUMAHUS K IPUKJIAHON HAIIPaBICHHOCTH
yueOHOrO mpeamMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTHIO O0ECTICUCHUS



YCIIOBUH ISl peIlIeHUs] OJJHOW U3 aKTyaJbHBIX 3a/1a4 IIKOJIBHOIO OHOJIOTHYECKOTO
oOpa3oBaHMsl, KOTopas mpeamnojaraeT (¢GopMuUpoBaHHE Yy  OOydarolIUXCs
CIOCOOHOCTH aalnTUPOBAThCA K M3MEHEHHSIM JUHAMUYHO Pa3BUBAIOILETOCS
COBPEMEHHOT'O MUPA.

buonoruss Ha ypoBHe cpeaHero o6imiero oOpa3oBaHMs 3aHMMAET BaXKHOE
mecto. OHa obecneunBaer (popMHpoBaHHE Yy OOYHAIOIMXCS MPEICTABICHUN O
HAay4YHOM KapTUHE MHpa, paclIUpsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJINYWTENbHBIX TNPHU3HAKaX — YPOBHEBOW OPraHMU3allMA W D3BOJIIOLUH, CO3HAET
yCIIOBUSL  JAJsi:  TIO3HAHHWS  3aKOHOB  KUBOM  MPHUPOABI, (OPMHUPOBAHUS
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe3omacHoro ooOpasa
KU3HU, YKOJIOTMYECKOT0 MBIIUIEHHUS, IIEHHOCTHOTO OTHOUIEHUS K JKUBOU MIPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHS UMEET TaKKe JUIs PEIICHUs BOCITUTATENIbHBIX U
pa3BUBAIOIIMX  3a4ad  CpeJHero  oomero  o0pa3oBaHUs,  COLMATIU3ALUU
oOyuaromuxcs. M3ydyenune 6uonoruu obecneynBaeT yciaoBHs i (POPMHUPOBAHUS
MHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HWH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYpBHI, CIOCOOCTBYET HMHTErpanuy OHMOJOTHYECKUX 3HAHUU C
NPEICTABICHUSAMHU U3 JAPYTUX yUYE€OHBIX MPEAMETOB, B YACTHOCTH, (DPU3UKHU, XUMHUU
u reorpaduu. Ha3BaHHbIE TOJOKEHHUS O NpeIHAa3HAYEHHH Y4eOHOro MpeameTa
«buonorus» CcOCTaBUIM OCHOBY JJI ONpPENETIEHUs MOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEpPKaHUsA, IMPEACTaBICHHOI0O B Iporpamme II0
OHOJIOTHH.

Ot6op coxmepkanusi ydebHoro npenmera «buosjorusi» Ha 0a30BOM YpPOBHE
OCYUIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOPA3HOIO MOJAXO0Ja, B COOTBETCTBUU C
KOTOpPBIM OOYyYaloluecs: JOJKHBI OCBOMTH 3HAHUA M yMEHHMsI, 3HAUMMBbIE JIs
dopMupoBaHus O0OIIEH KyJIbTYpbl, ONPEACNSAIONIME aJeKBAaTHOE IOBEACHHUE
YeJioBeKa B OKpYXKarolled MpUpPOAHOU cpene, BOCTpeOOBAaHHbBIE B MOBCEAHEBHOM
XKU3HU U TPAKTUYECKOU nesTenbHOCTH. Ocoboe MeCTO B 3TOM CUCTEME 3HAaHUI
3aHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPbIE CIIyKaT OCHOBOU JiJIs1 (POPMUPOBAHHUS
IPEICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHE MHUpAa W
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH,  CHOCOOCTBYIOLIMX  T'yMaHHU3aluu
OMOJOrNYECKOro 00pa30BAHMSL.

CrpykTypupoBaHHE cOAepX)aHUs Y4yeOHOro Marepuaiga B IpOrpaMMe IIo
OMOJNIOTMM OCYIIECTBICHO C Y4Y€TOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUA 00
OTJIMYUTENIbHBIX OCOOCHHOCTSX JKUBOW MPUPOJbI, O €€ YPOBHEBOM OpraHu3aliu u
ABOJIIOLMU. B COOTBETCTBUHU C 3THM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJIEHBI CIIEAYIOUIUE COAEp/KAaTEIbHbIE TMHUU: «brosorus kak Hayka. MeTobl
Hay4yHOro mno3HaHus», «Kierka kak Ouosormyeckas cucrema», «OpraHuszM Kak



Oouonornyeckas cuctemay, «CuctemMa W MHOTOOOpasue OpPraHUYECKOTO MHPay,
«IBOJIOIMS KUBOM NPUPOJIB, « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

enp wm3yuyenus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE OOyYalolUMHUCS  3HAHUSIMU O  CTPYKTYPHO-(YHKIIMOHATBHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra © TNPUOOPETCHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HAHUA JJIi TPAMOTHBIX JIEWCTBUIM B OTHOIIEHUH OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro mnpeamera «buosiorus» Ha 6a30BOM
YPOBHE 00€CTICUNBACTCS PEIICHUEM CIISAYIONINUX 3a/1a4:

OCBOCHHME OOYYaIOIUMHCS CHUCTEMbl 3HAaHUH O OHOJIOTHYECKUX TEOPHSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBmiIaxX, CIy>KalluX OCHOBOMU
st GOpPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAy4YHON KapTUHE MHpa, O
METO/IaX HAy4YHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOTO YPOBHS OpPTaHM3AIMH, BBIIAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUIX B OMOJIOTHH;

dbopmupoBaHrUe y OOYyYaIOIIMXCS TO3HABATEIbHBIX, HHTEIUICKTYAJIbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpoIleccCe aHau3a JAHHBIX O IMYTSAX pPa3BUTUSA B
OMOJIOTUM HAyYHBIX B3IVISIOB, MJEH M TOJIXOJOB K HM3YUYEHHUIO >KHUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3alluu;

CTAaHOBJIICHHE y oOOydarommxcs oO0mell KyJabTypbl, (YHKIHOHAIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIEHUBATH SBIICHUS OKPY’KAIOIIETO
MUpa JKMBOW NPHUPOABl HA OCHOBAHMM 3HAHUM M ONBITA, MOJYYEHHBIX TMpHU
M3y4YeHUH OUOJIOTUH;

dbopmupoBaHue y O0OydYalOIIMXCS YMEHUN WLUIIOCTPUPOBATH 3HAYEHUE
OMONOTUYECKUX 3HAHUW B TPAKTUYECKOW JESITEIHbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUA;

BOCIUTAaHUE YOEXKJIEHHOCTH B BO3MOXXHOCTH ITO3HAHHUS YEJIOBEKOM KHUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIECHHUS K HEW, COOTIOICHUS STUUYECKUX
HOPM TIPU TIPOBEICHUN OMOJIOTMYECKHUX UCCIIETOBAHMI;

OCO3HAHHE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW IS TOBBIIICHUS YpPOBHSA
AKOJIOTUYECKOMN KYJIbTYpHI, U1s1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOU JKU3HU IS
OLICHKH TOCJIEACTBUIA CBOEH JIEATEIILHOCTH IO OTHOIICHUIO K OKPYKAKOIIEH cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHME U COOJNIIOJICHHE Mep NPOPUIAKTUKH
3a00sieBaHUM.

B cucreme cpeanero oOmiero oOpaszoBaHusi «buonorusi», uzyudaemas Ha
0a30BOM YpOBHE, SBISIETCS O0S3aTE€NbHBIM YYE€OHBIM MPEAMETOM, BXOMISIIUM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBbIE PEIMETH.



Jyist u3ydenust Ononoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oOpa3oBaHus
oTBoauTCS 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heneno), B 11 knacce — 34
yaca (1 gac B Heziel10).

Peanuzanmst BOCHIUTATEIBLHOTO TMOTEHIMANAa YPOKOB OWONOTHU  (YpPOUHOM
NESITETbHOCTH, ayJIUTOPHBIX 3aHATHM B paMKax MAaKCHMaJbHO JOIYyCTUMOM
y4eOHOM Harpy3KH) MpeyCMaTPUBACT:

- MaKCHMaJIbHOE HCIIOJIb30BAaHUE BOCIUTATEJIBHBIX BO3MOXHOCTEH COJEPIKAHMS
YpOKOB 111 (POPMHUpPOBaHUS y OOYYArOIIMXCA POCCHUMCKUX TPaJUIIMOHHBIX
IJYXOBHO-HPABCTBEHHBIX WM  COLIMOKYJBTYPHBIX  LEHHOCTEH, POCCHUKCKOTrO
HUCTOPUYECKOIO CO3HAHMS HA OCHOBE MCTOPUYECKOrO NPOCBEIIECHHUS; MOA00p
COOTBETCTBYIOILIETO  COJEPKAHHUSL  yPOKOB,  3aJaHHi,  BCIOMOTAaTEJIbHBIX
MaTepHuaoB, MPOOJIEMHBIX CUTYALUI 17151 00CYKICHHI;

- BKIIOYCHHC B COACPIKAHHC YPOKOB ICJICBLIX OPHUCHTHPOB PE3YIbTATOB
BOCIIUTAHUA, UX YHCT B OIIPCACIICHNH BOCIIMTATCIIbHLIX 3a1da4 YPOKOB, SaHﬂTI/Iﬁ;

- BBIOOpP METOJIOB, METOJWK, TEXHOJOTHH, OKAa3bIBAIOIIMX BOCIHUTATEIHHOE
BO3JCHCTBUE HA JUYHOCTh B COOTBETCTBUHU C BOCIUTATEIBHBIM HACATIOM, ILIECJIBIO U
3aJjladyaMyd  BOCIIMTaHUsA, IEJCBBIMH OPUCHTUPAMHU pE3yJbTaTOB BOCHUTAHUS;
peaNmu3aIyio MPUOPUTETA BOCIIUTAHUS B YICOHOMN JEATEIHHOCTH;

- MPUBJICUCHHE BHUMAHMS OOYYAIOIMUXCS K [ICHHOCTHOMY acIeKTy M3y4aeMbIX Ha
ypOKax TIPEAMETOB, SBJICHHUH U COOBITHHM, HWHUIIMUPOBAHHE OOCYXICHUMH,
BBICKA3bIBAaHUH CBOETO MHEHHS, BBIPAOOTKH CBOETO JUYHOCTHOTO OTHOIICHHUS K
W3Y4aeMBbIM COOBITHSIM, SIBJICHHSIM, JIUIIAM;

- IpPUMEHEHUE WHTEPAKTUBHBIX (HOpM yueOHOW pPabOThl — HMHTEIJICKTYaJIbHBIX,
CTUMYJIMPYIOIINX TMO3HABATEIIbHYI0O MOTHBAIIMIO, UTPOBBIX METOAMK, JAHCKYCCHH,
JAIONTUX BO3MOYKHOCTH MPUOOPECTH OMBIT BEACHHS] KOHCTPYKTUBHOTO JHAJIOTA;
IPYITIIOBOM pabOThI, KOTOpPAsi YYUT CTPOUTH OTHOIIICHUS U JICUCTBOBATh B KOMaH/IE,
CIIOCOOCTBYET Pa3BUTHIO KPUTUUECKOTO MBITIICHHUS,

- moOyxieHre oOydJaronmxcsi coO0/1aTh HOPMBI TTOBEACHUS, MTpaBUiia OOIICHUS
CO CBEPCTHUKAMH M TEJArOTHYECKUMU PaOOTHHUKAMHU, COOTBETCTBYIONIUE YKIIATY
IITKOJTBI, YCTAHOBJICHUE U TIOJIZIEPKKY TOOpOoKenaTeIbHOM aTMOCchepsl;

- OpraHu3alnunro HaCTaBHUYCCTBA MOTHUBHUPOBAHHBIX n SPYAUPOBAHHBIX
06yqafoumxc;{ HaJl HCYCIICBAIOIINMHU OJHOKJIIACCHHUKAMH, B TOM YHCIJIC C 0COOBIMH



00pa3oBaTeIbHBIMA ~ MOTPEOHOCTSAMH, JIAIOIIETO OOYYaIOIMMMCS  COITHAILHO
3HAYMMBIH OTIBIT COTPYTHUYECTBA U B3aUMHOM TTOMOIITH;

- HHHUIIMHUPOBAHUC " IMOAACPIKKY HCCHCHOB&T@HLCKOﬁ ACATCIIbHOCTHU
O6y‘-IaIOHII/IXC${, INIAHUPOBAHHUC MW BBIIIOJIHCHUC HHIAWBUAYAJIBbHBIX W TI'PYIIIOBBIX
IIPOCKTOB BOCHHUTATEJIbHOMN HAIIPaBJICHHOCTH.

PesynbraThl equHCTBa y4eOHOM M BOCIUTATEIBHOM NEATEIbHOCTH OTPAKEHBI B
pasnene pabouedl mporpamMmbl «JIMYHOCTHBIE PE3yJbTAThl HU3yYEHUS Y4EOHOTO
npeameta «buosorus» Ha ypoBHE OCHOBHOTO 00IIIET0 00pa30BaHUsM.



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHHYECCKUMU H
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (uimocoduet, ITUKOM, ICTETUKON U MPaBOM.
Ponb Ouonoruu B (HOpMHUPOBAHMM COBPEMEHHOM HAy4yHOW KapTHHBI MHUpA.
Cucrema OMOJIOTMUECKUX HAYK.

Metoapl TO3HAHUS KUBOUW MPUPOIbI (HAOII0ICHHE, SKCIIEPUMEHT, ONMCAHHUE,
U3MEpeHue, KiaccupuKaius, MOJCTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX).

JdeMoHCcTpanuu:

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

Tabmuie! 1 cxeMbl: «MeTobl MO3HAHUS KUBOU TIPUPOIBI.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckas pabora Ne 1. «Mcnonp3oBaHHME pa3IUYHBIX METOJOB MpH
M3YUYECHUHN OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMBI U X OPTaHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otaudue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pazHooOpasue. YPOBHU OpraHU3AINN OMOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, NOMYJISLUOHHO-
BUJIOBOM, YKOCUCTEMHBIN (OMOTe0IeHOTHYECKHIT), OnocepHBIA.

JdeMoHCcTpanuu:

Tabmuiel 1 cxeMbl: « OCHOBHBIE TIPU3HAKU KU3HW», «YPOBHHU OpraHU3aIUU
KUBOU IPUPOIBDY.

O6opynoBanue: moaenb Moiiekyibl JJHK.

Tema 3. XumMu4ecKkuii cOCTaB M CTPOCHHE KJICTKH.

XUMHAYECKAN COCTaB KIETKH. XUMHUYECKHE SJIEMEHTBI: MaKpO3JEMEHTHI,
MHUKpPO3JIeMEHThL. Bosia 1 MUHEpaibHbIE BELIECTBA.

@OyHKIMM BOABI M MHUHEpAIbHBIX BemlecTB B KieTke. [loxnmepxkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u crpoeHre O€IKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3aMeHnmble 1 3aMEHHMbIE aMUHOKUCIOThl. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKynbl (MepBUYHAs, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonornueckue
byHKIIHN OEIKOB.



®epmenTtsl — Ouonormueckue Katanu3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuupuuHocts. KodepmenTsl. ButamMuHsbl.
OTnuuusa pepMEHTOB OT HEOPTAHUUECKUX KaTaJIu3aTOPOB.

VYrneBoabl: MoHOcaxapuabl (TaOko3a, pubo3a u  Ae30Kcuprdo3a),
aucaxapuabl  (caxapo3a, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIMKOIEH,
1eJuTi0I103a). bruonorudeckue GyHKIUU YTIIEBOIOB.

Jlumuael:  Tpurnuiepunbl, Qochomunuasl, crepouabl. ['mapoduibHO-
ruapopoOHble  cBoiicTBa. buonormueckne QyHkumum JgunugoB. CpaBHEHHE
YTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB SHEPTHH.

Hykneunoswsie xkucnotel: JHK wu PHK. Hyxkneotunsl — MoOHOMEpBI
HyKJIeuHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Crpoenue n pynkiuun PHK.
Buast PHK. AT®: ctpoenunie u GpyHKIUH.

Hwuronorus — Hayka o kierke. Knerounas teopust — npuMep B3anMOAEUCTBUSA
uaei u paxkToB B HAYYHOM MO3HAHWUU. METO/Ibl U3yUYEeHUSI KIETKH.

Knerka xak 1enoctHas uBass cuctema. OOmMe TMNpU3HAKKA KIETOK:
3aMKHyTas HapyXHasi memOpana, moiyiekyael JIHK kak renernueckwii ammapar,
CUCTEMa CUHTE3a Oelka.

Tunbel KJIETOK: »yKapuoTHYecKas U mpokapuotuyeckas. OcoOEHHOCTH
CTpOEHHUsI MpOKapHOTUYECKON KieTku. Knerounas crenka Oakrepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKM. (OCHOBHBIE OTJIIMYMS PACTUTEIIBHOM, >XUBOTHOW U
rpUOHOM KIIETKHU.

IToBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIMKC, UX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiicTBa U pyHkiuu. LluTonnazma u eé
opranouspl. OnHoMmemOpanHbie opradHounabl kietku: OIIC, ammapat ['ombmxw,
mu30coMbl. [lolyaBTOHOMHBIE OpraHoubl KIETKH: MUTOXOHAPHUH, IJIACTHIBL.
[Ipoucxoxknenne MUTOXOHApUM u TiacTua. Bunel mnactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM ILEHTpP, UEHTPUOIU, PECHUYKH,
KIyTUKH. ODYHKIUHA OPraHOMAOB KJIETKU. BKiltoueHus.

Snpo — perynasTopHblid HeHTp kieTku. CTpoeHue siapa: siaepHas 000JI0uKa,
KapuoIljla3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBL.

TpaHcnopTt BEHIECTB B KIIETKE.

JlemoHncTpanum:

[Toptpetsi: A. Jleenryk, P. I'yk, T. llIsann, M. llneitnen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Juarpammel:  «PacnipeneneHne XMMUYECKMX JJIEMEHTOB B HEXHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOUM MPUPOIEN.

Tabmuter u cxembl: «llepuoamueckas TabNMIIAa XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJIeKYJIbl BOJIbIY, «bruocunTes 0enka», « CTpoeHue MOJIEKYJIIbl OeIKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JJHK», «CTpoeHre MOIeKyJIbI



AT®», «CtpoeHue >yKapuOTHYECKON KIETKW», «CTpOoeHUEe KUBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKW», «CTpoeHne MpPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue apa KIeTKn», « YTIIEBOIAbDY, «JIumuabn.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYJIOBaHME I IPOBEICHUS
HAONIOACHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGopatopHass pabora Ne 1. «/3yyeHue KaTadIUTUYECKOW AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMUIIa3bl UK KaTaaasbl)y.

JlaGopatopHasi pabora No 2. «M3ydeHue CTpOe€HHsI KIETOK pacTeHH,
KUBOTHBIX M OaKTepuil MOJ; MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpernaparax u ux
OMHUCAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WM METa00IM3M. ACCUMUIISALNS (TUIACTHYECKUNA OOMEH) 1
JTUCCUMWISIIUSL (9HEpreTUYecKuii OOMEH) — JBe CTOpPOHBI E€IWHOI0 Ipollecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPrUU B TOHUMAHUU
MeTabou3ma.

Tunsl oOMeHa BemecTB: aBTOTpODHBINA U reTepoTpodHbIid. Ponb GpepmeHTOB
B 0OOMEHE BEIIECTB U MPEBPAICHUH YHEPTUU B KIIETKE.

®orocunTe3. CperoBas u TeMHOBasg (a3pl (¢QoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (HOTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3a IS KU3HHU
Ha 3emuie. BnusiHue ycnoBuii cpefbl HA GOTOCHHTE3 M CIOCOOBI MOBBIIICHUSI €T0
MIPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUM.

XeMOCHHTEe3. XEMOCUHTE3UpYIONIe OakTepuu. 3HAaUeHHE XEMOCHHTE3a IS
KU3HU Ha 3eMIIe.

DOHepreTnueckuii oOMeH B KieTke. PaciiernsieHue BeIIecTB, BbIACIECHUE U
aKKyMYJMpPOBAHME DSHEPrUM B KIETKE. OTalbl JHEPreTUYecKOro oOMeHa.
I'mukonu3. bpoxenue m ero Buabl. KucnoponHoe OKuCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OkucnuTenbHoe dbochopunupoBanue. OddexTuBHOCTH
HHEPreTUYECKOro 0OMeHa.

Peakiuu wmatpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanusi renernueckoil uHpopmanuu B KIETKe. ['@HETHMUECKUUA KOl U €ro
cBoiicTBa. Tpanckpuniusa — matpuunbiii cuate3 PHK. Tpaucmsmus — OuocunTes
Oenka. Otanbl TpaHciasuuu. KomupoBanue amuHOkucioT. Pomb pubocom B
OounocuHTe3e Oemnka.

Hekinerounsie (popMbl ku3HU — BUpYChl. McTopus otkpsiTus Bupycos (. W.
NBanoBckuit). OCOOGHHOCTH CTPOEHHUS ¢ JKM3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacTteHui, KUBOTHBIX W YEJIOBEKAa, BbHI3bIBAEMBIE
Bupycamu. Bupyc mmmynoaedunura yenoseka (BMIY) — Bo3Oyaurens CIIN/da.



OOpatHass  TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JIEBAHUIM.

JdeMoHCcTpanuu:

IToptpetsr: H. K. Konsnos, /1. 1. UBanosckuii, K. A. Tumunpsses.

Tabmumer 1 cxembl: «Tunel muTanus», «MeTtabomm3am», «MUTOXOHIPHUSY,
«JHepreTudecknii oomen», «Xiopormiacty, «Potocuntesy, «Ctpoenune JITHK,
«CtpoeHue u pyHKIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «I 'eHeTHYeCKUil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/da,
Oaktepuodaray, «Pemmukarus JTHK».

O6opynoBanue: monaenu-anunkanun «Yasoenue JHK u Tpanckpumnims»,
«buocunres 6enkay, «CTpoeHue KiIeTku», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHre 1 MHAMBUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Kierounblii muki, Wik >KU3HEHHBIM MK KiIeTkd. MHTepdasza um MUTO3.
[Ipoueccrl, mpoTekaromue B uHTep(daze. Pemnukarus — peakiuss MaTpUyHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapUOTHIIL.
JlunouaHeli WM TAalUIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMATHBIL.
[lutonornueckue OCHOBBI PA3MHOXKEHHUS W HUHAUBUIYAIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenne wietku — muto3. Craaum muto3a. IIponeccsl, npoucxoadime Ha
Pa3HbIX CTAAUAX MUTO3a. BHOIOrMYECKU CMBICII MUTO3A.

[Iporpammupyemasi THOEIb KIETKH — allONTO3.

@DopMBbI pa3sMHOXKEHHSI OPraHU3MOB: Oecroyioe U moyioBoe. Buasl Oecrionoro
Pa3MHOKEHUS: JICJICHUE HAJBOE, IOYKOBAaHWE OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3zoBaHue, BET€TaTUBHOE pa3MHOXKeHUE. VICKycCTBEHHOE KIOHHPOBAHUE
OPraHu3MOB, €0 3HAYEHUE IS CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECIOJIOTO.

Meito3. Cranuu Mmeio3a. IIporecchbl, npoucxoisdiine Ha CTagusx Menosa.
[ToBenenne xpomocom B Meio3e. Kpoccunrosep. buonorndeckuii cmbiCl U
3HAYEHHUE MEHO03a.

['ameTtorenes — mporecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKH M sUudHUKU. OOpa3oBaHWE M Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMeT (CrnepMaTo30u[l, SHUIIEKIeTKa) — CIEPMATOT€HE3 U OBOTCHE3.
OCOOEHHOCTH CTPOCHHS SUIEKICTOK U crepMaTo30ouaoB. OTuiogoTBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIBLHOE Pa3BUTHE
(3MOpuorenes). Jrtanbl SMOPHOHAIBLHOTO PA3BUTHS Yy IMO3BOHOYHBIX >KUBOTHBIX:
npoOiieHne, TacTpyisnus, opraHoreHes. [locTamOpuoHanbHOE pa3BuUTHE. THITBI
NOCTAIMOPHUOHAILHOTO PAa3BUTUA: MpPsAMOE, HENpsAMoe (JIMuyuHOuHOe). BiusHue



cpeabl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTA/INU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmumelr u cxeMbl: «DoOpMbI Pa3MHOKEHHS OPraHu3MoBy», «J[BoiiHOe
OIUIOJIOTBOPEHUE y ULBETKOBBIX pacTeHuid», «BereratTuBHOE pa3MHOXKEHUE
pactenuity, «J/lenenue xknetku Oaxtepuit», «CTpOEHHUE TOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrit muki», «Pemmukanus JHK», «Mwutosy,
«Metiosy, «IIpsMoe u HenmpsiIMOe pa3BUTHE», «l'amMeToreHe3 y MJIECKOMUTAIONIUX U
yesioBekay, «OCHOBHBIE CTaAUU OHTOIEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «Cnepmaro3onasl
MJICKOMUTAIOLIETO», «SHIEKIeTKAa MIIECKONMUTAoIEero», «Kapuokuues B KJETKax
KOpeIlIKa JyKa», MarHUTHas MOJeNb-alIUIuKaus «JleneHue KIeTKu», MOJAEIb
JTHK, Mozaens MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M IpakTHYecKUe padoThbI:

JlaGoparopnass pabora Ne 3. «HaGmromeHme MmTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTax.

JlaboparopHass pab6ora Ne 4. «3yueHue CTpOEHHUS TMOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMPENapaTaxy».

Tema 6. HacjiencTBEHHOCTh M HU3MEHYHUBOCTH OPTaHU3MOB.

IIpenmert u 3a1aun reHeTUKU. McTopus pa3BuTus reHeTUKU. Posb nutosioruu
1 SMOPHOJIOTUU B CTAHOBJICHMM TE€HETHKHU. BKiag poccuiickux M 3apyOeKHBIX
YYEHBIX B Ppa3BUTHE TEHETHUKU. MeETOJAbl TEHETUKH (TUOPUIOJIOTHYECKUA,
IIUTOTCHETUYECKU, MOJEKYJISIpHO-TeHeTuYeckuii). (OCHOBHBIE TE€HETUUYECKHE
noHATHs. ['eHeTrdeckas CHMBOJIMKA, UCIIOJb3yeMasi B CXeMax CKPEIIMBaHUH.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBJICHHbIE . MeHnaeneM.
MonorubpugHoe ckpenBaHue. 3akoH eAuHooOpasusi TUOPUIOB MEPBOTO
nokoyieHusa. IlpaBuio JOMUHMpOBaHMS. 3aKOH pACHICIUICHUS TPU3HAKOB.
I'unores3a ynuctoThl raMeT. [1oTHOE U HEMOJIHOE TOMUHUPOBAHUE.

JlurnOpuHoe  CKpelMBaHWe. 3aKOH  HE3aBUCHMOIO  HacjeJ0BaHUs
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBAHUS.
Ananusupyrolee ckpeniuanue. Mcrnoap30BaHne aHATM3UPYIOIIET0 CKPEIUBAHUS
JUTS OTIpEJIeTICHUsI TEHOTHITa 0COOH.

CueruieHHOe  HacienoBaHue mnpusHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HACJIEJJOBAaHHUIO T'€HOB. HapylieHne cuerieHusi TeHOB B PE3yJIbTaTe
KPOCCHHTOBEpA.

XpoMOCOMHas TEOpUs HACIEICTBEHHOCTH. [ eHeTu4YeCKre KapThl.



I'enetnka mosia. XpoMOCOMHOE OIpeeIeHUE 1Mojia. AyTOCOMBI U TOJOBBIC
XpoMOCOMBI. ['oMOoramMeTHble M Te€TeporamMeTHble oOpraHu3Mbl. HacnemoBanue
MPU3HAKOB, CLICTUIEHHBIX C MTOJIOM.

N3menunBoCTh. BUIBI H3MEHUMBOCTHU: HEHACJIEACTBCHHAS M HACJIEICTBCHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MoAUGUKAITMOHHON U3MEHUUBOCTH. BapualimoHHBIN psj ¥ BapuallioOHHAas KprBasi.
HopMma peakuuu npuszHaka. KonuuecTBEHHbIE M KAYECTBEHHBIE MPU3HAKH M HX
HopMa peakiuu. CBoiicTBa MOAU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnmencrBeHnHass, WM TIe€HOTHUIIMYECKas, HW3MEHYHMBOCTh. KomMOMHaTHBHAas
U3MEHYMBOCTh. Melo3 U TMOJOBOM Mpolecc — OCHOBA KOMOWHATHUBHOM
M3MEHYUBOCTU. MyTaliMoHHasi U3MEHYMBOCTh. Kiaccudukaius MyTamuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa ¥ mpu4uHbl MyTaluii. MyTarenasie (haKkToOpBbl.
3aKOH rOMOJIOTHYECKUX PAJI0B B HacaeAcTBeHHOW n3MeHurnBocty H. V. BaBumosa.

BuesnepHas HaclIeACTBEHHOCTh M U3BMEHUYUBOCT.

I'enernka 4yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJAbl T€HETHUKHU
YeJIOBEKA: TeHeaIOTHUCCKUM, OTM3HEIOBRIN, IIUTOTCHETUUCCKUM, OMOXUMHUYCCKHM,
MOJICKYJISIPHO-T€HETUYECKHI. CoBpeMeHHOE ONpEJICIICHUE T€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHMPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIbIO
[111P-ananu3a. HacneacTtBeHnHble 3a00jeBaHUsS 4YEJIOBEKAa: TEHHBIC OOJIE3HH,
00JIe3HU C HACJEACTBEHHOW MPEApPaACHONIOKEHHOCTHIO, XPOMOCOMHbBIE OOJIE3HHU.
ComaTruueckue MW TeHepaTuBHble MyTanuu. CTBOJOBbIE KIETKH. IIpUHITUTIIBI
3I0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, TPODUIAKTHKHA U JICUCHHUS TeHETUUECCKUX
Oosie3Hel. MeauKo-reHeTHYeCKOe KOHCYJIbTUpPOBaHMUE. 3HAYCHUE MEIUIIMHCKOMN
TE€HETUKH B MPEJOTBPAIICHUU U JICYCHUU T€HETUUECKUX 3a00JIeBaHUI YEIOBEKA.

JdeMoHCcTpanuu:

[Toptpertsi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

TaOmuopl W CXEMBL: «MOHOTMOPUAHOE  CKpEIIUBAaHUE U  €ro
IIUTOTCHETUYECKass OCHOBa», «3aKOH pACHICIJICHHS W €ro IUTOTreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpuaHoe  CKpelMBaHUE,
«lluTonoruyeckre  OCHOBBI  JUTHOPUAHOTO  CKpeHIuBaHus»,  «Mehosy,
«B3auMonencTBre  alIeNbHBIX TE€HOBY», «l'€HeTHYeckue KapThl pacTEHUH,
JKUBOTHBIX W 4eJOoBeKa», «['eHeThka monia», «3aKOHOMEPHOCTH HacJeIO0BaHUs,
CLUEIUICHHOTO ¢ moJioMm», «KapuoTumnbl uyenoBeka W KUBOTHBIX», «Buibl
M3MEHYUBOCTHY, «MoaudukarmonHas W3MEHYUBOCTHY, «HacnemoBanue pesyc-
(daxTopay, «I'eHeTuKa rpynn KpoBu», « MyTallMOHHAsI U3MEHYUBOCTD.

OGopynoBaHue: MoOJEIU-ANIIIMKAIMA  «MOHOTHOPUIHOE CKPEIIUBAHHEY,
«HenomHoe nmoMuHHMpoBaHue», «JurunbpuaHoe ckpenuBanuey», «llepekpéct



XpOMOCOMY», MHUKPOCKOI H MHuKporpenapar «J[pozodumia» (HOpMa, MyTaruu
(bopMBI KPBUILEB M OKPACKH Tela), repdbapuit «I"opox moCceBHOM».

JlaGopaTopHble U NpakTHYeCKHE PadOThI:

Jlaboparopnast padbora Ne 5. «/3yueHue pe3yiabTaTOB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPETIapaTax.

Jlabopatopnast pabota Ne 6. «M3yuenne MoaupuKamOHHON U3MEHYUBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBO».

JlaGoparopHasi pabora Ne 7. «AHanu3 MyTauuil y apo30(uiabl Ha TOTOBBIX
MHKpPOITpENapaTax».

[Ipaktuueckas pabora Ne 2. «CocraBlieHHE€ U aHAIU3 POJIOCIOBHBIX
YEIOBEKA.

Tema 7. Cenekuust opranusmMoB. OCHOBbI OMOTEXHOJIOTMH.

Cenekuusa Kak HayKa W MPOIECC. 3apOKICHUE CENEKIMU U JOMECTUKAIU.
VYyenne H. W. BaBunoBa o0 1eHTpax MNPOUCXOXKACHUS W MHOTro00pas3us
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MpOUCXOXKAEHUA AOMAIHUX XUBOTHBIX. Copr,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METOIbI CeIeKIIUU. MacCcoBbI U MHAUBUAYAJIbHBIN OTOOPHI B
CEJEKIIMM PACTEHUH U KUBOTHBIX. OLIEHKa JKCTEpbepa. BIM3KOPOICTBEHHOE
ckpemBaHue — WHOpuAMHT. Yucras nuHus. CKpelIMBaAHWE YWCTHIX JIMHUH.
I'erepo3uc, wnu rudbpugHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPHIMHT.
Otnanéunas tubpuamzanus W e€ ycmnexu. VICKyCCTBEHHBIH MyTareHe3 W
NOJIyYEHHUE MOJUILUIONAOB. JIOCTMKEHUSA CENEKUMH PACTEHUM, JKUBOTHBIX H
MHKPOOPTaHU3MOB.

buorexHonorus kak oTpaciap MPOU3BOACTBA. |'€HHAs HMHKXEHEpHUs. ITambl
co3ganusi pexomObunantHor JIHK wu Tpancrennsix opranu3moB. Kierounas
uHxeHepusa. Kinerounsle KyapTypbl. MUKPOKIOHATBHOE PA3MHOKEHUE PACTEHUI.
KinonupoBanne BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

OKojornyeckue M 3Tudeckue  npodbsembl. MO  —  reHeTHuyecku
MOIU(ULIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

IToptpersi: H. U. BaBumos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHoB.

Tabnauupl u cxembl: kapta «LIeHTpBI TPOUCXOXKIEHUS M MHOT000pa3us
KyJbTYPHBIX pacTeHuil», «[lopoabl q1oMamHuX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuansanus», «Padotsl akagemrka M. @. BanoBay,
«Ilomumnongus», «OObEeKThl OHOTEXHOJNOTHM», «KileTouHble KyIbTypel U
KJIOHHpOBaHue», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsiKH TIOJ0B U KOPHEIJIOI0B JUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbcKoX035UCTBEHHBIE PACTECHUS.



JlaGopaTopHble M NpakTHYecKue padoThbl:

Okckypcuss «OCHOBHBIE METOABI M JOCTHXKEHUSI CEJEKIMU PACTEHUW U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA ~ YYaCTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTOpHIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIUOHHASL 0HOJIOTHS.

[IpeanocbuUIKM BO3HMKHOBEHMS 3BOJIOLHMOHHON TEOPUH. DBOJIIOLMOHHAS
Teopusi U €€ MecTo B OMONOruu. BiusHue 3BONIOIMOHHON TEOpUU Ha pa3BUTHE
OMOJIOTHHU U APYTHX HAYK.

CeugerenscTBa dBOMOIMU. [laneoHTONMOTMYECKHE: TMOCIENOBATEIBHOCTD
MOSIBJIEHUS BHJIOB B IAJIEOHTOJOTMYECKOM JIETONMCH, IEPEXOIHbIE (OPMBI.
buoreorpadpudeckue: cxoncTBo u paznuuue payH u ¢haop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Pa3IMuus HSMOPUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJOTHYHbIC, AHAJIOTHYHbIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYJIApHO-OMOXUMHUYECKHE: CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX META0OJMYECKUX MYyTEeH y BCeX
OpraHHU3MOB.

OpomtonimonHass teopust Y. [lapBuHa. I[lpeanochuiku BO3HUKHOBECHUS
JapBUHU3MA. J[BWXKylIuMe CHIIBI 3BOMIONMHM BUAOB 1O J[lapBuHy (M30BITOUHOE
pPa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEACIEHHAs W3MEHUYUBOCTD,
O0opb0a 3a CyIIecTBOBAaHHUE, €CTECTBEHHBIN OTOOD).

Cuntetnyeckas Teopus 3Boonuu (CTD) u e€ 0OCHOBHBIE MTOJOKEHHUS.

Muxkpossosrorus. [lomynsuus kak eAMHUIA BUAA U SBOJIIOLUH.

JBuxymye cuibl ((hakTOphl) SBOIIONMK BHUJIOB B MPUPOJE. MyTallMOHHBIH
npolecc M KOMOWMHATHMBHAs M3MEHYMBOCTb. llomynsinmoHHBIE BOJIHBI U JApedd
reHoB. M3osuus u Murparusi.

EctectBennblii oTO60p — HampaBmsiomuid ¢dakrtop sBomouuud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6iIeHHOCTh OpraHU3MOB Kak pe3yibTaT 3BodonuU. [Ipumepsr
MPUCIIOCOOJIEHUI y opraHu3MoB. ApoMop(h03bl U UAHOATANTAIL[H.

Bun wu BupgooOpasoBanue. Kpurepunm Buma. OcHOBHBIE — (DOpMBI
BUJI000pa3oBaHus: reorpauyeckoe, IKOJIOrHYECKOe.

MakpoosBomnorusi. DopMbl  3BONMIONUMU:  (UIETHUYECKAsi, JTUBEPreHTHas,
KOHBEpIreHTHas, napasuiesbHas. HeoOpaTuMocTh 3BOTIOIUY.

[IpoucxoxaeHne OT HeCHeuaaIu3upoOBaHHBIX NpeakoB. [Iporpeccupyromias
crienuanu3anvs. ATanTUBHAS paiAALIUSL.

JdeMoHCcTpanuu:



IToptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mromnep, A. H. CeBepuos.

Tabnuupl 1 cxembl: «Pa3BuTHE OpraHUYECKOro Mupa Ha 3emiiey, «3apobIln
MMO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukcy, «Dopmel  OOprOBI  3a
cymiectBoBanue», «EctecTBeHHBI 0TOOP», «MHOrO0Opa3ne COpTOB PAaCTCHUINY,
«MHoroo6pasue  mopoa  KHUBOTHbIX»,  «llomynsimum»,  «MyTalmonHas
M3MEHYHUBOCTH», «Apomopdo3b», «Unmoamantauumn», «OO0mas aereHepauus,
«/IBmxymue cunbel 3Bomounun», «Kapra-cxema wMapumpyra nyrtemectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «IIpucmocoO0IeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTHUECKOE BUI000Pa30BAHUE.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMHU OKPACKH,
Ha0oOp IMIOAOB M CeMsH, KoyuleKuus «lIpumepsl 3alIMTHBIX MPUCHOCOOIEHHUN Yy
KUBOTHBIX», MOjeNb «OCHOBHBIC HANPABJICHHS SBOIIONUN», 00bEMHAS MOJENb
«CTpoeHue roJIoBHOr0 MO3ra IO3BOHOYHBIX).

buoreorpaguueckas kapra wmupa, Koulekuus «@POpMbl COXPaHHOCTH
HMCKOIMAEeMbIX JKMBOTHBIX M pacTeHUi», Mojenp anmukanus «llepekpéct
XpOMOCOM», BIaxHble Impenapatel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYLIKW», MUKponpenapat «Jlpo3oduna» (Hopma, MyTanuu GOpMbI KPbUILEB U
OKPACKH TeJNa).

JlaGopaTopHble M IpakTHYecKUue padoThbl:

JlabopatopHasi padora Ne 1. «CpaBHeHHE BHJIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUION.

JlaGoparopHasi pabora Ne 2. «Onucanue nmpucrnocoO0JIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU HAa 3emJie.

JloHay4dHbIE TPEACTABICHUSA O 3apOXKIACHUU >KU3HU. HaydyHble rumoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: aOMOreHe3 W MaHCHepMus. XUMHUYECKas
ABOMIOLMS. AOHMOTEHHBIM CUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHWYECKHUX.
DKCIEpUMEHTAIbHOE TOATBEPKACHUE XUMHUUECKOH 3BoIIOIMU. HavanbHbie 3Tamnsl
ouonoruueckor sBosronuu. I'mnoreza PHK-mupa. dopmupoBanne meMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MNPOTOKJIETKHU. [lepBble KIETKM W KX DSBOJIOLMSL.
DopMHUPOBAHUE OCHOBHBIX T'PYIII )KUBBIX OPTAaHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3paMm u nepuonam. Karapxei. Apxeiickas u
npotepo3oiickas dpbl. [lameosoiickas 3pa U €€ TMepUoabl: KEMOPHUICKHM,
OPAOBUKCKHUH, CHITYPUHNCKHAM, JEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so301cKkas 3pa 1 €€ NEPUObI: TPUACOBBIN, OPCKUI, METIOBOM.

KaiiHo3o0Mckass 3pa W €€ mnepuoAbl: MAJICOTCHOBBIM, HEOICHOBBIN,
AHTPOTNOT€HOBBIN.



XapakTepucTuka KiMMaTa U TeoJIOTMYECKUX MpoiieccoB. OCHOBHBIE 3TAIlb
HBOJIIOIIMU PACTUTENIIBHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [losiBIeHHE, paclBET U BEIMUPAHUE IPYIII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOr0 MHUpAa KaK OTpaxeHue »3Boiatound. OCHOBHbBIE
CUCTEMATUYECKHE IPYMIbl OPTAaHU3MOB.

DBOJIIOIMSA YeTIOBEKa. AHTPOIOJIOTUS KaK Hayka. Pa3BuTre npencraBieHui o
MIPOUCXOXKJIEHUH 4YesoBeka. Meroabl u3yueHus aHTponoreHeza. CxonctBa
pa3IuyMs YeI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETIOBEKA.

JIBroKky1ue cwibl  (axTopsrn) AHTPOIIOrEHE3A. Hacnencreennas
U3MEHUMBOCTh M  €CTEeCTBEHHbIH 0TOOp. OOIecTBeHHbI 00pa3  >KU3HH,
M3rOTOBIICHUE OPYIUH TpyJa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU 3BOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenblid, YemoBek npsaMoxoasmuid, YemoBek HeaHIEpPTAIbCKHM, YenoBek
pasyMHbIil. Haxoaku HCKOMaeMbIX OCTaTKOB, BPEMs CYLIECTBOBaHHUA, 00JACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPY KA.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pacbl:  €BPOINEOUAHAS
(eBpasmiickasi),  Herpo-aBCcTpajliougHasi  (PKBaTopuajibHas),  MOHTOJOHIHAsS
(a3uarcko-amepukaHnckasi).  YepTsl  MPUCIOCOOJIEHHOCTH  MpEACTaBUTENEH
YeJIOBEYECKUX PAC K YCJIOBHSAM CYIECTBOBaHUA. EAMHCTBO uegoBedecKuX pac.
Kpurtuka pacusma.

JdeMoHCcTpanuu:

[Toptpets: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmumel U cxembl: «Bo3amkHoBeHne CoONHEYHOM CHUCTEMBI», «PasButue
opraHuueckoro mupa», «PacturenpHas KieTka», <OKuUBOTHas  KieTkKay,
«IIpokapunornueckas KieTtka», «COBpeMEHHas CHCTEMa OPraHUYECKOr0 MHUpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHUS YeJIOBEKa M YeJI0BEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJIOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YENOBEKay», «llpeBHenmmue moam», «lpesBHue moan», «llepBbie
COBPEMEHHBIE JI0IN», «HET0BEYECKHUE PACHDY.

O6opynoBanue:  Mymsku — «[IpoucxoxxaeHue — 4veinoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHAEepTajablld, KPOMaHbOHLA), CIEHOKH WIH
M300pKEHHUSI KaMEHHBIX OpYyJIui TEpBOOBITHOTO YeIoBeKa (KaMHH-YOMIEPHI,
pyOuna, ckpeOna), TeoOXpoHOJIOTMUecKass Talnuma, KoJuiekius «Dopmbl
COXPaHHOCTH UCKOIMAEMbIX )KMBOTHBIX M PACTEHUIY.

JlaGopaTopHble M IpakTHYecKUe padoThbI:

[Ipaktruueckas padota Ne 1. «M3ydeHne MCKOMAaEMbIX OCTATKOB PACTCHUN W
KUBOTHBIX B KOJUIEKLIHSIX).



DKCKypcus «IBOJIOIUS OPraHUYECKOoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIM WA KPaeBETUECKUN My3ei).

Tema 3. Opranu3Msbl 4 OKpYy:KaIlas cpeaa.

DKoJIorus Kak Hayka. 3afadyd ¥ pa3aenbl 3KOJOTUH. MeTOoabl 3KOJIOIrMYECKUX
HCCJIEI0OBAHMI. DKOJIOIMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIIHAs, MOYBEHHAs,
BHYTPHUOPTIaHU3MEHHA.

Okonornyeckue (akrtopel. Kriaccupukamuss SKOJOTHYECKUX (PaKTOPOB:
abuoTnueckue, OHOTHYECKHME U aHTponoreHHble. JlelWcTBHE HKOJIOTUYECKUX
(aKTOpOB Ha OPTaHU3MBI.

AbGuotnueckue (akTophl: CBET, TEMIEPATypa, BIAKHOCTh. DOTONEPHOAU3M.
[Ipucnocobnenust OpraHM3MOB K  JIEWCTBHIO  A0MOTUYECKHX  (DAKTOPOB.
buonornueckue puTMBI.

buotnueckue (bakTOopHI. Bunbr OMOTHYECKUX B3aUMO/ICHICTBUM:
KOHKYPEHIIUs, XUIIHUYECTBO, cUMOMO03 U ero (opmel. [lapasutusm, koomnepamus,
MyTyaJiu3M, KOMMEHCAJINU3M (KBapTHPAHCTBO, HaXJEOHUYECTBO). AMEHCAIM3M,
HeWTpanu3M. 3HadeHHE OWOTHYECKHMX B3aUMOJICHCTBHI JUIS CYIIIECTBOBAHUS
OpPraHU3MOB B MPUPOTHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEePUCTUKU mnomyjsauud. OCHOBHBIE TOKa3aTeNH
MOMYJISIUMN: YHCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJmHaMuka 4uCI€HHOCTH HOIYJISIUU U €€ peryJsisaius.

JdeMoHCcTpanuu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuuel u cxembl: kapta «lIpupoansie 30HbI 3emun», «Cpenbl oOUTaHUS
opranusMoBy», «®Potonepuoausm», «llonmymsaunm», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTH NOMYJISUU HHDY30pUu-Tyhenbku», «llumiessie nenmy.

JlaGopaTopHble U NpakTHYeCKHE PadoThI:

Jlaboparopnas pabora Ne 3. «Mopdosiornyeckre 0COOEHHOCTH pacTEHUN U3
Pa3HBIX MECT OOHUTaHH.

JlabopatopHast pabota Ne 4. «BnusHue cBeta Ha POCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktrueckas padota Ne 2. «Iloacyér NIOTHOCTH NOMYJSLUUNA Pa3HBIX BUIOB
PaCTEHHUI».

Tema 4. Coo0mecTBa ¥ 3K0JI0THYECKHE CHCTEMBbI.

CooO1iectBO opranu3mMoB — OuorneHo3. CTpykTypbl OuOIIeHO3a: BHI0Basd,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-nomuHantel. CBsi3u B
ouoneHose.

Okonoruyeckue cucrembl (dKocuctemsbl). [lonsitue 00 »sKocucremMe u
ouoreoneHoze. DOYHKIIMOHANbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BENIECTB U NOTOK 3HEPIHHU B IKOCUCTEME.
Tpoduueckue (muieBbie) YPOBHU JKOCHUCTeMBI. [luileBbie 1emu W CeTH.
OcHOBHBIE TOKa3aTeaud HKOCUCTEMBbI: OMoMacca, MNPOAYKIHS. DKOJIOTHYECKHE
nUupamMubl: MPOAYyKUHUH, YHCIEHHOCTH, Ouomaccel. CBOWCTBA 3KOCHCTEM:
YCTOMYMBOCTB, CAMOPETYJIALMS, pa3BuTHe. CyKIeccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOcHCTEMa XBOMHOTO
WJIM IIMPOKOJIUCTBEHHOIO Jieca.

AHTpPONOTE€HHBIE  DKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POO3KOCHCTEMBI.
buonornueckoe u X03siCTBEHHOE 3HAYEHHUE arPO3KOCUCTEM U YPOOIKOCHCTEM.

buopaszHooOpaszue kak @akTtop ycToluuBocTd dKocucteM. CoxpaHeHHe
OMOJIOrMYECKOT0 pasHOoOOpasus Ha 3emIle.

Vuenue B. U. Bepnanckoro o 6uocdepe. I'panuiibl, coctaB U CTPYyKTypa
ouocheprr. Kuoe BemectBo u ero (Qynkiuu. OcoOeHHOCTH Omochepsl Kak
ro0albHOM 3KocucTeMbl. J[uHaMuUuyeckoe paBHOBecHE U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTbl BeIIECTB U OMOreOXMMHYECKUE LUKIIbI 3JIEMEHTOB (yriepoja,
a30Ta). 30HATBHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouochepe 3eMiau. AHTpoONOreHHbIe U3MEHEeHUs B Ouocdepe.
['oGanbHbIE 3KOJIOrHYECKUE TPOOIIEMBI.

CocyiiecTBoBaHue MIPUPOIBI 151 YEJI0OBEUECTBA. CoxpaHnenue
O6ropazHoo0Opasusi Kak OCHOBa ycToiunBocTu Omuocdepsl. OCHOBA paliOHATBLHOTO
yOpaBJICHUS TPUPOJHBIMU pecypcamMu M HX HCHoJb30BaHUe. JlocTkeHus
OMOJIOTUHU U OXpaHa NPUPOJIbI.

JlemoHncTpanum:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabnuuer u cxemsl: «llumessie nenu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmiectBay, «llenmn nutanusy, «IKOJOTUYECKAs] MUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIMPOKOIUCTBEHHOTO JIeca», « IKOCHCTEMA
XBOWMHOro Jjeca», «buoneHo3 Bomoéma», «ArporueHosd», «lIpumepHbie
aHTPOIIOTEHHbIE  BO3JCUCTBUS Ha mOpupoay», «BaxkHeillne HUCTOYHUKH
3arpsi3HEHUs] BO3JlyXa U TPYHTOBBIX BOA», «[louBa — BakHelInash cOCTaBISAIOIIAS
ounochepr», «DakTopsl Aerpaganuu mousy, «llapHukoBelil 3¢ dexT», «DaKkTopsl
pPaAMOAaKTUBHOTO 3arps3HeHust Owmocdepr», «OOmas crpykrypa Ouochepsn,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAE».

O6opynoBanue: Mopenb-ammukanus «Tunudnele OUOLEHO3bI», repdoapuid
«PacturenbHbBIe COOOIIECTBAY, KOJUICKIIUK «bHoIeH03», «BpeauTenu BaxkHEHITUX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M  KOJUICKIMU pACTeHUH W
KUBOTHBIX, PUHAAJIEKAIINE K Pa3HbIM HKOJOTMYECKUM TpyIIaM OHOrO BHUJA,



Kpacnas xuura Poccuiickoit ®Denepanuu, u300pakeHUS OXpaHSEMBIX BHUIOB
PAcTEHUI U JKUBOTHBIX.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMEBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA3OBAHUMA

Cornmacio ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K pe3ysbTaram
OCBOGHHUS  OOydYaloIUMHUCS TPOrpaMM  CpeaHero oOmero  oOpa3oBaHHS:
JUYHOCTHBIM, METAMPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHUs npeaMmera «buosorus»
BBIJICJICHBI CJIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE OO0YYarOUUMUCST POCCUUCKOMN
rpaXkJaHCKON MUJAECHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONPEACNICHUI0, HaJlM4he MOTHBallMM K OOy4YeHWio  Ouojoruw,
[IEJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATULMN Pa3BUTHS OHMOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATENIbHOCTA LIEHHOCTHO-CMBICJIIOBBIMHA  YCTAHOBKAMH, MPUCYIIMMU CHCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAIWYUE OSKOJOTUYECKOTO IPABOCO3HAHMS,
CITIOCOOHOCTH CTABUTH 1I€JIU U CTPOUTH KU3HEHHBIE TUTaHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUA Npeamera «buonorus» mocrurarorcs B
€UHCTBE YYEOHOM U BOCHUTATEIBHOM JEATEIbHOCTU B COOTBETCTBUU C
TPaJIULIUOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMH U AYyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBWIAMU U HOPMaMHU
MOBEJICHUSI U CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPECHHEHM IMIO3ULIHMM JIMYHOCTH, MATPUOTU3MA,
YBAXXEHHUS K 3aKOHY W IIPABONOPSIAKY, YEIIOBEKY TPyJa U CTapLIeMy ITOKOJICHUIO,
B3aMMHOI'O0 YBaXKCHHS, OCpPEKHOr0 OTHOIICHUS K KYJbTYPHOMY HACICIUIO H
TpaJUIMsM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoit ®Denepainuu, npupoae u
OKPYXaroUIen cpelie.

JIndHOCTHBIE pe3yJbTaThl OCBOCHUS YyuyeOHoro mpenmera «buonorus»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCThH 00YUaIOIINXCsI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUCHTAIl{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONbITA M OMbITA JICITEILHOCTH B MPOIIECCE Peaau3allii OCHOBHBIX HaIlpaBJICHUM
BOCHUTATEIIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakaaHCcKOro BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUUA 00YUAIOIIErocsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUMCKOT0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOSI3aHHOCTEH, YyBa)XKEHUE
3aKOHA U IIPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATENBHOCTH IIPU CO3JAHUU
y4EOHBIX MPOEKTOB, PEUICHUH YYEOHBIX U MO3HABATENbHBIX 3aJiay, BHIIIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENATh COOCTBEHHYIO TMO3MIIMI0 IO OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJIEH C Pa3HBIMU YOCKIACHUSMHU, KYJIbTYPHBIMU LIECHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IHIPOLIECCE COBMECTHOI'O BBIIIOJIHEHUS
y4eOHbIX, TIO3HABAaTEIbHBIX M HCCJIENOBATEIbCKUX 3a7a4, YBAXKUTEJIBHOIO
OTHOIIEHUSI K MHEHHUIO OMNMOHEHTOB TMpPH OOCYXJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOM JIESATEIIbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOM IPaXJIaHCKOH WUJICHTUYHOCTH,
IaTPUOTU3MA, YBAXXEHUS K CBOEMY HApOJdy, YyBCTBA OTBETCTBEHHOCTH IIE€pEN
Ponunon, ropmoctu 3a cBOW Kpai, cBOO PoauHy, CBOM S3BIK U KYyJIBTYDY,
IIPOIIIOE M HACTOSAIEE MHOIOHAIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K IMPUPOJHOMY HACIIEIUIO U IMAMATHUKAM IPUPOJBIL,
JNOCTHXKEHUSIM Poccuu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJIEHHUE H
pa3BUTHE OWMOJOTMM, TOHMMAaHWS 3HAYEHUs OWOJIOTMM B TO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBa;

ujaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>)KeHHIO M 3amure OtedecTsa,
OTBETCTBEHHOCTh 3a €T0 Cyb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TyXOBHBIX LICHHOCTEW POCCUICKOr0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0O U IMPUHUMATh OCO3HAHHbBIE PEIICHMUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U IECHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMTENSAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHMUSL:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAsl SCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLLIEHUH];



MMOHMMAHHUE YMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHMIO B Pa3HbIX BHJAaX HCKYCCTBA, CTPEMIICHHE
MIPOSIBIISATh KAYECTBA TBOPUECKOM JINUHOCTH;

S) ¢usnyeckoro BocnuraHus, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
3MOIMOHAJILHOIO 0JIaronoJay4ns:

NOHMMaHUE W peanus3alus 370pOBOro U 0Oe3o0macHoro obpasza >KU3HH
(3mopoBO€  TIUTaHHWE, COONIIOJIEHWE TUTMEHUYECKUX TpaBUJl W HOPM,
cOaJaHCUPOBAHHBIM PEXUM 3aHATUA U OTAbIXa, peryispHas ¢usndeckas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3UUYECKOMY U TICUXHUYECKOMY 3/10POBbIO;

MMOHMMAaHUE I1IEHHOCTH TPABUJI HWHIUBUAYAIBHOTO U  KOJJIEKTHBHOI'O
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAOIIUX 3J0POBBIO U KU3HU JIHOJICH;

OCO3HAHHME TOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBA, TPYI0JII00HE;

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIPABJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3iMuHbIM cepam mpodeccuoHaIbHON AESTEILHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccud #  Pealn30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMSA

HKOJIOTHYECKH 1I€JeCO00pa3HOE OTHOIIEHHE K MPUPOJE KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHSI DKOJOTUYECKOW KyJIbTYphl: MPUOOPETEHUE OIbITA
IJITAHUPOBAHMUSI TIOCTYNIKOB H OLUEHKM WX BO3MOXHBIX MOCHEACTBUNA ISt
OKPY Karollen Cpeibl;

OCO3HAHHME TI00ATBHOIO XapakTepa 3KOJIOTMUECKHX MpoOJjeM M MyTed uX
pelieHus;

CIIOCOOHOCTHh HWCIOJIB30BaTh MpUOOpETaeMble TPH U3YYCHUH OHOJIOTHH
3HAHMST W YMEHHUS TIpU pEIIeHUH TMpoOJieM, CBSI3aHHBIX C PalMOHAIbHBIM
MPUPOONOIb30BaHUEM  (COONIOACHUE  TpaBWJI  TOBEACHHS B IMPHUPOJIE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHUJIOB,
AKOCHCTEM, Orochepsl);



AKTUBHOE HENpUATUE JECUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaOUIEH
OPUPOAHON Cpejie, YMEHHE MPOTHO3MPOBATh HEOJIArOMPHUSTHBIE JKOJIOTHMYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAIIATh UX;

HaJIM4ue Pa3BUTOrO SKOJIOTMYECKOI0 MBIIUICHUS, IKOJIOTUYECKOU KYJIbTYPHI,
OmbITa NEeATEeNbHOCTU HKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCS MMM B IO3HABAaTEJIbHOW, KOMMYHHKAaTHUBHON M COLUAIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MIPAKTUUECKOUN JEATEIBHOCTH SKOJOTHUECKON
HaIpaBJICHHOCTH;

8) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOLIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JUAjore
KYJIbTYpP, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl KaK CpeIcTBa
B3aUMOJEHCTBHS MEXIY JIFOJAbMU U MTO3HAHUS MUPA;

MOHMMAaHUE CchneruUuKd OWOJIOTMM KaK HayKd, OCO3HaHHS €€ poJin B
(dbopMUpPOBAaHUU PAIMOHATBHOTO HAYYHOrO MBIIUICHUS, CO3JaHUU IIE€JOCTHOTO
MpeacTaBlieHuss 00 OKpYXaloleM MHpE KaK O €IMHCTBE MPHUPObI, YEJIOBEKa H
oOmiecTBa, B IMO3HAHUM NTPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OWOJOTHUU JUIsl COBPEMEHHOM IMBWINU3AIUU:
oOecrieuyeHusi HOBOTO YPOBHS PAa3BUTHS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PECypcHble  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKa MyTeH BhIXOJa M3 III00ATBHBIX AKOJOTHUUECKUX MPOOIeM U
obecrieueHusi  mepexojla K  YyCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCITOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUU OMOJOTMYECKUX 3HAHUU B IEJSIX
MOBBIIIEHUS OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYyYHOM TPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAILHON TPaMOTHOCTH OOydYarommxcs, GopMUPYEMOM
IpU U3y4YEeHUU OUOJIOTHH;

MMOHMMAHHUE CYITHOCTH METOJIOB MO3HAHMS, UCTOJb3yEMbIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTH HCIIOJIb30BaTh IOJIY4YaeMble 3HAHMUS JUIsl aHaiau3a M
OOBSICHEHUS SIBIICHUN OKPYKAIOMIEr0 MHUpPA M MPOUCXOISIMIUX B HEM M3MEHECHHH,
yMEHHUE JelaTh OOOCHOBAaHHbBIE 3aKJIOUEHHsS Ha OCHOBE HAYYHBIX (PAKTOB H
MMEIOITUXCS JJAHHBIX C IEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BATh OHOJOTMYECKUE 3HAHUS IS
pemIeHus MpooOJieM B pealbHbIX KU3HEHHBIX CUTYAIUSX;

OCO3HAaHHUE LIEHHOCTH HAYYHOM JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MIPOEKTHYIO U UCCIIEA0BATENBCKYIO ACITEIbHOCTh HHINBUAYAJIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa30BaHUIO |
caMo00pa3oBaHUIO, K AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHHWHA 1O OWOJIOTUH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3ybTaThl OCBOCHHS ydeOHOTO mpeamera «buomorusy
BKJIIOYAIOT: 3HAUYUMble 11  (OPMUPOBAHUS MHMPOBO33PEHUS OOyYarOIIUXCS
MEXTUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOICHAYYHbIC MOHATHS, OTPaXKAIOIINE
L[EIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuuPuKy METOJ0B IMO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHUs, SBJICHUE, MPOIIECC,
CUCTEMa, Hay4YHbIM (akT, MPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCCe/OBaHNe,  HaAOMIOJIEHUE, U3MEpPEHHe,  DJKCICPUMEHT H  JPYTux),
YHUBEpCaJIbHbIE y4eOHble JAeiCcTBUS (ITO3HABATEIbHbIC, KOMMYHUKATHUBHbIE,

PETYJIATUBHBIE), o0ecrieunBaroIme dbopmupoBaHue GyHKIIMOHATBHON
IPaMOTHOCTH ¥  COI[MAIBHOW KOMIIETEHIIMU OOYyYaroluxcsi, CHOCOOHOCTh
00yJaronumxcs UCTIOJIh30BaTh OCBOCHHBIC MEXKTUCIMIUIMHAPHBIC,

MUPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpPCAIbHbIE YyueOHbIE JCHCTBUS B
MO3HABATEIILHON U COLIMAIIbHOM MPAKTHUKE.

MertanpenMeTHbIle PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHErO OOIIEro
00pa3oBaHUs JIOHKHBI OTPAXKaTh:

OBiagenue YHUBEPCAJIbHBIMU yueOHbIMH NMO3HABATEIbLHBIMH
AEeCTBUSIMM:

1) 6a30Bble JOrMUYecKue JeiiCTBHS:

CaMOCTOSITeTLHO  (OpPMYIHpOBaTh W aKTyaJlU3UpPOBaTh  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJb30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananuza, cMHTE3a, CpaBHEHMUSI, KJIacCUpUKaIU, 0000IIEHNS ), PACKPHIBATH CMBICI
OMOJIOTMYECKUX TOHSATUN (BBIACIATh UX XapaKTEepHbIE MPHU3HAKH, YCTAHABIUBATH
CBSI3U C JIPYTUMHU MOHSTHUSIMH);

ONpEeNeNATh LeNUu JACITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTh PE3YJIbTAThI AESITEIbHOCTH C TOCTABJICHHBIMHU LICJISIMU;

UCII0JIH30BaTh OMOJIOTMYECKUE TMOHSITHUS ISl OOBACHEHUS (PAKTOB U SIBJICHUMN
KUBOU MIPUPOJIBL;

CTPOUTH JIOTMUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JE€AYKTUBHbBIE, IO
AHAJIOTUH), BBIABJISATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHBIE CpeacTBa U1t MPEJICTABICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHU B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a



TAaKK€  NPOTHUBOPEYMH  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IUIAH PELICHUS MPOOJIeMbl ¢ YYETOM aHaIM3a MMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIILHOCTD, OLIECHUBATh COOTBETCTBHE PE3YJIbTAaTOB
LeJIIM, OLIEHUBATh PUCKH MOCIEICTBUHN J€ATEIbHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH pabOTy B  YCIOBHSIX  peaibHOro,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJIEHCTBHUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a3oBbI€e MCCIeI0BaTEIbCKUE e CTBUA:

BJIQJIETh HABBIKAMH YUEOHO-UCCIEA0BATEIbCKOM U IPOEKTHOU JI€ATEIbHOCTH,
HaBBIKAMM  pa3pelieHus NpoOiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOA0B PEHIEHUS TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB MO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIE BUJbl JESITEIBHOCTH IO MOJYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpETalHH, NPeoOpa3OBaHUI0 MU NPUMEHEHHIO B YYEOHBIX
CUTYalUsiX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX M COIUAIbHBIX TPOEKTOB;

(GopMUpOBaTh HAYUYHBIM TUI MBILIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
JESATENBHOCTH U KU3HEHHBIX CUTYalUsIX;

BBISIBJIATh [IPUUMHHO-CJIEACTBEHHBIE CBSI3U U aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelIeHUs, HaXOAUTh APTYMEHTHl HJisl J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJE PpEIICHHS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKU OLIEHHWBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLICHUBATh NPHUOOPETEHHBIN OIBIT;

OCYIIECTBIISATh IEJICHAIIPABICHHbIN TOUCK MepeHoca CPEeACTB M CIOco00B
JEeMCTBUSI B IPOPECCUOHANBHYIO CPELY;

YMETh MEPEHOCHUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHUYECKYIO O00JacTh
KU3HEIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBbIE WJIEU, MpeAJiaraTb OpUrHHAJIbHbIE MOAXOJbI U PEIICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmanmein:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOUHHUKAX MH(OpMaIUU (TeKCTe y4eOHOTro
nocoOus, Hay4yHO-NOIYJAPHOW JUTEepaType, OMOJOIMYECKUX CJIOBapsX H
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTepHeTe), aHaIM3UpOBATH



HH(OPMAITUIO PA3TMYHBIX BUJOB U (OPM TIPEICTABICHUS, KPUTUIECKU OIEHUBATH
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GhOpMyIUPOBATh 3alpPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE U
otbope Ouonorndeckoil mHMOpMalnKu, HEOOXOIUMOM JJIsl BHIMOJHEHUSI YU4€OHBIX
3azay;

NpUOOpETaTh OMNBIT MCIOJIb30BaHUS HMHPOPMAUMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATh KYJIbTYPYy aKTHBHOTO HCITOJIb30BAHUS PA3TUIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMYy  TPEACTaBICHUS
Oouosiornyeckor nHGopMaruu (Cxemsbl, rpaduKy, TAarpaMMBbl, TaOJIUIIbI, PUCYHKH
H Jpyroe);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Ononornyeckor HWHPOpPMANUCH: TPUMEHATh XUMHUYECKHE, (U3UUYECKUE W
MaTEeMaTUYEeCKUE 3HAKW U CUMBOJIBI, (OpMYJIbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCTIONB30BaTh W TpeoOpa3oBhIBATh  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISTHOCTH;

BIAJeTh  HABBIKAMHM  pAacloO3HaBaHWA W 3amuThl  WH)OpMaIuwy,
MHGOPMAIIMOHHON 0€30MaCHOCTH JTIMYHOCTH.

OBjajieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU J1€HCTBUAMM:

1) oOmenme:

OCYIIECTBISATH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JUCKYCCHUHU TIO CYIIECTBY OOCYyXIaeMod Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBIMOJHEHUS IpEaiaracMou
3a/lay, YIYUTHIBATh MHTEPECHI W COTJIIACOBAHHOCTH IMO3UIMHA JAPYTHX yYaCTHUKOB
JMaJIora Uil JUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CpeacTBa OOIIEHHUs, I[OHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CHUTYaIlHi,
YMETh CMATYATHh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BIIAJICTh PA3IMYHBIMU CIIOCOOAMM OOIIEHUS W B3aWMOJICHCTBUS, TTOHUMATh
HaAMEPEHUS JIPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOECeTHUKY
U B KOPpEKTHOU popme hopMyaupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas JAesiTeJIbHOCTD:

MMOHUMAaTh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW W WHIWBHUIYaIbHOU
paboOTHI MPU PEIICHUH OMOJIOTMYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITIOBBIX (DOPM B3aUMOJICHCTBUSA MPU PEIICHUN yIeOHOM 3a1a4H;

BbIOMpATh TEMATUKY M METOJIbI COBMECTHBIX IEHCTBUN C YYETOM OOIIUX
MHTEPECOB M BOBMOXHOCTEH Ka)I0TO YieHa KOJUICKTHBA,



IIPUHUMAaTh LEJIA COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJAMHUPOBATh JEHUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIIATH IUIaH JCHCTBHIA,
pacnpenensiTh poiad € YYETOM MHEHHMM Y4YaCTHHUKOB, OOCYXJaThb pe3yiabTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOET0 BKJIAJAa W KAXKIOTO YYaCTHUKA KOMaHAbI B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE MPOEKThI, OLIEHMBaTh HWJEU C TMO3ULUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IMO3UTHBHOE CTPAaTErMYECKOE IOBEAEHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaXKEHUE, ObITh MHUIIUATHBHBIM.

OgyaieHUe YHUBEPCAJIbHBIMH PeryJssTHBHBIMH JeHCTBUSIMMU:

1) camoopranusauus:

UCIIOJIb30BaTh OHMOJOTHYECKHE 3HAHUS IS BBIABIECHUS MNpoOJIeM U HX
pEIIeHHS B )KM3HEHHBIX U YU€OHBIX CUTYaIUsIX;

BBHIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX M MOCTYIKAX MO OTHOLICHHUIO K KUBOM MpPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATENIBHYIO NESITENIbHOCTh, BBISBISATH
poOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJjadyu B 00pa3oBaTEIbLHOMN
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh IUIAH pPELIEeHUS NOpobiieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOUTEHU;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclIMpATh paMKH YYEOHOIO MPeAMETa HAa OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEeIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW SPYAHMIMH B
pa3HBIX O00JIACTAX 3HAHUN, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJbTYpPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYAallMsiIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJIeTh  HABbIKAMM  TO3HABaTEJIbHOM  peQuIeKCMM  KaKk  OCO3HaHHUS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHM, MCHOJb30BaTh MPUEMBI peQIIEKCUU ISl OLEHKU CUTyalHuH, BbIOOpA
BEPHOT'0 PELIEHUS;

yMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPHUHUMATh PELICHUS IO HX
CHUKEHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IPU AaHAJIU3€ pPE3yJbTaToOB
NESATENBHOCTH;

3) npuHATHE ce0s U APYTUX:

MPUHUMATh Ce0sl, MIOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHThl APYTMX I@PU AaHAIU3€ pPEe3yJbTaToOB
NESATENBHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKHY;

pa3BUBaTh CIOCOOHOCTh NOHUMATh MUP € MO3ULIUU JPYTOro YeIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHHs mnporpammbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieruduyeckue st yueOHoro npeamera «buosnorusy»
Hay4HbI€ 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 110 OCBOCHHIO, HHTEPIIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JACSITEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUA U
NPUMEHEHHUIO 3HAHUW B PA3NIMUHBIX YUEOHBIX CUTYyallUsiX, a TaKXKE B PEaJbHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Oumoisiorueil. B mporpamme mnpeameTHbie
pe3yNbTaThl MPEACTABIICHBI IO F0J1aM 00YyUYEHUSI.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHOTO mpeamera «buonorus» ¢ 10
Knacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MUPAa U HAYYHOTO MHUPOBO33PEHHS, O BKJIAAE POCCHUUCKUX H
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOrUHU, (PYHKIIMOHATBEHON
IPAMOTHOCTH YEJIOBEKA ISl PELICHUS KU3HEHHBIX 3a/a4;

YMEHHUE PACKpPbIBATh COJEpKAHUE OUOJIOTMYECKUX TEPMUHOB M TOHSITHI:
KU3Hb, KJETKa, OpraHu3M, MeTaboiu3M (0OMEH BEIIECTB M IpeBpalleHue
HHEPTUH), TOMEOCTa3 (CaMOperyJysiius), YPOBHEBAsI OpPraHU3alIus KUBBIX CHUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIINS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHE H3JIaraTb OWOJIOTUYECKUE TEOpUH (KJIETOYHAs, XPOMOCOMHAs,
MyTallMOHHAs, IIEHTpajbHAs JIOrMa MOJIEKYJIApHON Ouonorun), 3akoHbsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydeHus (0 LE€HTpax MHOrooOpasus u
MPOUCXOXKICHUS KyJIbTYpHbIX pacTtenuilt H. V. BaBuiioBa), onpenensarh rpaHUIIbI
WX NMPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHUE BIJIaJIETh METOJIAaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOIIO/IEHHE U
ONMCAHUE KUBBIX CUCTEM, IIPOLIECCOB M SIBJICHUW, OpPraHU3alysl U IMPOBEJICHUE
OMOJIOTMYECKOTO  JKCHEPUMEHTA,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXKJy HCCIEAYyEMbIMH BEIMYMHAMHU, OOBSCHEHUE MOJYYECHHBIX



pe3yJIbTaTOB, MCHOJb30BAaHHBIX HAYUYHBIX TMOHSATHM, TEOPUM U 3aKOHOB, YMEHHE
JIeJIaTh BHIBOJIbI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIENATH CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KIETOK MPOKAPUOT U
SYKapuoOT, OJHOKIETOYHBIX ¥ MHOTOKIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEIECTB M IPEBPAIICHUs SHEPIrUU B KIETKe, (OTOCHUHTE3a,
IUTACTUYECKOTO0 M HHEPreTUYecKoro oOMeHa, XEMOCHHTe3a, MHTO03a, Meiio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHATh MOJyUYEHHBbIC 3HAHUS A OOBSACHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBICHUM, JUIsl MIPUHATUS MPAKTUYECKUX PEIIEHUN B MOBCEIHEBHOM
KU3HU C LEJIpl0 oOecneyeHus: 0e30MacHOCTH CBOEro 3I0pPOBbS U 310POBbS
OKPY KaIOILLUX JIOAEH, COOMI0IEHNs HOPM IPAMOTHOTIO MOBEJICHUS B OKPYIKAIOIIEH
OPUPOJHON cpene, MOHUMaHHE HEOOXOJUMOCTH HCIOIb30BAaHUS JOCTHKEHUIM
COBpEMEHHOW  Ouonoruu OMOTEXHOJOTUI i PalUOHAIBHOTO
MPUPOIOTIONb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTApHbIE TE€HETUYECKHME 3aJadyl Ha MOHO- U
AUTUOPUHOE CKpPELIMBAaHUE, CLEIUIEHHOE HacCJIeJOBaHUE, COCTAaBIISTh CXEMBbI
MOHOTHOPUTHOTO CKpELIMBAaHUS I MpEJCKa3aHusl HAcIeAOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOIHATh JTA0OPATOPHBIE M NPAKTUYECKHE padOThI, COONIIOAATH
mpaBuiia mpu paboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYAO0BAHUEM;

yMEHUE KPUTUYECKH OIICHMBATh M HWHTEPHPETUPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEP’KAaHMsI, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHMUS U3
pa3IUYHBIX UCTOYHUKOB (CpEeACTBAa MacCcOBOW MH(OpMaALUU, HAYUYHO-IOIMYJISIPHBIE
MaTepuasbl), STUYECKHE acCIeKTbl COBPEMEHHBIX HCCJIEIOBaHUI B OHOJIOTHUH,
MeIUIMHE, OUOTEXHOJIOTUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
00001m1ast OMOJIOTHYECKYI0 MH(OPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITOJIb30BATh TOHATUITHBIN armapaT OMOJIOTHH.

[IpeameTHble pe3ysbTaThl OCBOCHUS ydeOHOro mpeamera «buonorus» e 11
KJlacce JOJIKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOI'O
3HAaHUS ECTECTBEHHBIX HAayK, B ()OPMHUPOBAHMU COBPEMEHHOM €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpa U HAYYHOTO MHPOBO33PEHUS, O BKJIAJ€ POCCUUCKHX H
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUM, (PYHKIIMOHATBLHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUs KU3HEHHBIX 33/1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OMOJIOIMYECKUX TEPMHHOB M MOHSTHM:
BUJ, TIOMYJISMSA, TeHO(POH I, IBOJIOLHUS, ABIKYIINE CHIIbI ((DAKTOPBI) IBOIIOINH,
MPUCIIOCOOJICHHOCTh OPTraHu3MOB, BHUJI000pa30BaHUE, SKOJIOTHYECKUE (PaKTOpPHI,



ADKOCHCTEMA, MPOAYUEHThI, KOHCYMEHTBI, PpPEIyLUEHTbl, UENU [UTAHUS,
HKOJIOTHYECKasi upamua, OuoreoreHos, onocdepa;

yMEHUE H3JIaraTh OWOJIOTHYECKUE TeopuH (PBOJIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpUS DHBOJIIOIMH), 3aKOHbl U 3aKOHOMEPHOCTH
(3apoapiieBoro cxoactea K. M. bspa, depenoBaHusi TJIaBHBIX HalpaBICHUN U
nyteit sBomon A. H. CesepiioBa, yuenuss o 6uocdepe B. M. Bepnaackoro),
OTPENIEIIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BIIAJIETh METOJJAMU HAYYHOT'O IMO3HAHMS B OMOJIOrMU: HAOMIOICHUE U
OMMUCAHUE KUBBIX CUCTEM, IPOLIECCOB W SIBJICHUW, OpraHu3alus U IMPOBEJICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKEHUE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXAY HCCIECIyEMbIMU BEJIMYMHAMHU, OOBSICHEHHE IMOTYyUYCHHBIX
pEe3yJbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUM U 3aKOHOB, YMEHUE
JienaTh BBIBOJbI HA OCHOBAHUU MOJTYUYEHHBIX PE3YIbTATOB;

YMEHHUE BBIIETATh CYIIECTBEHHbIE TNPU3HAKU CTPOCHUS OHOJIOTHMYECKUX
OOBEKTOB: BUJOB, MONYJALMA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOreolleHO30B U HJKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYHUBOCTH, €CTECTBEHHOI'O0 OTOOpAa, BHI000pA30BaHMS, MPHCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS OKOJOTHYECKUX (PAKTOPOB HAa OpPraHU3MBI, IepeHoca
BEIIECTB M TOTOKAa JHEPTUM B DKOCHUCTEMAaX, AHTPONOTCHHBIX HW3MEHEHUM B
AKOCHCTEMAaX CBOEW MECTHOCTH, KPYrOBOpPOTAa BEIIECTB U OHUOr€OXUMHYECKUX
IIUKIIOB B Ouocdepe;

yMEHHUE MPUMEHSTH MOJTYUYEHHBbIE 3HAHUS I OOBSCHEHUS OMOJOTMYECKUX
[IPOLIECCOB U SIBJICHUU, JUIA NPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOMU
KU3HU C LEJIpl0 oOecnedyeHus: Oe30MacHOCTH CBOEro 3I0pPOBbS U 310POBbS
OKPYKaIOIIUX JIOJIEH, COOMI0IEHNS HOPM IPAMOTHOTO TOBEJICHUS B OKPYIKAIOIIEH
OPUPOAHON Cpele, MOHUMaHUE HEOOXOJUMOCTH HCIOIb30BAHUS JTOCTHXKEHHM
COBPEMEHHOW OMOJIOTHH JIJIsl pAlIMOHATIBHOTO PUPOI0IIOIb30BAHUS;

YMEHHUE pelaTh 3JE€MEHTapHble OMOJOTMYECKHUE 3a]1aul, COCTABISATh CXEMBbI
MepEeHOCa BEIIECTB U YIHEPTUH B IKOCUCTEMaxX (LIETH MUTaHUsA);

YMEHHUE BBINONHATH JA0OPATOPHBIE U MPAKTUYECKUE pabOThI, COONIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHME KPUTHYECKH OIEHHUBAaTh M HHTEPHPETHUPOBATH HHGOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHHS U3
pPa3TUYHBIX UCTOYHUKOB (CpeJCTBAa MaccoBOW MH(OpMAIMU, HAYUYHO-TIOMYJISIPHbIE
Marepualbl),  paccMaTpuBaTh  IJI0OAJbHBIE  DKOJOTHYECKHE  MPOOJIeMBI
COBPEMEHHOCTH, ()OPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3ULIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIE COOOIICHUS,
0000111as 6MOJIOTMYECKYI0 MHPOPMAILIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapaT OMOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Konn4yectBo 4yacos DJIEKTPOHHBIE
HanMenoBaHmne pa3aeoB U TeEM nudpoBbie
Ne ni/nn P Konrpoianbusbie | IlpakTnuecku (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThlI
pecypchl
bubnuoreka [JOK
I buonorns kax nayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBBIE CHCTEMEBI M HX OpraHU3aIlHs 1 bubmmorexa TTOK
P 1 https://m.edsoo.ru/7f41¢292
3 XHUMHUYECKUI COCTaB U CTPOCHHUE KICTKU 8 1 bubmmorexa TIOK
p https://m.edsoo.ru/7f41¢292
but6mmoreka [JOK
4 FKM3HECATENBHOCTE KIICTKH 6 https://m.edsoo.ru/7141¢292
5 Pa3zMHOXeHNe 1 MTHAMBUAYAJIbHOE PA3BUTHE 5 1 bu6mmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTS 1 IBMEHUHUBOCTD 2 15 bu6mmoreka [IOK
OpPTaHH3MOB ' https://m.edsoo.ru/7f41¢292
. Cenexuust opranu3mMoB. OCHOBBI 3 bubnuoreka [{JOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [{OK
P 1
8 C3CPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HauMeHoBaHue pa3aesioB U TeM nu¢poBLIe
Ne i/m P KonTpobHbI IIpakTHYeckue (upp )
NpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThI padoThI
pecypchbl
Bbu6mmoreka [JOK
1 1
IBOmOMORHas dHoNOrHA ? https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEHME U pa3BUTHE )KU3HU Ha 9 0.5 bubnmoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opra"usMel 1 OKpYIKaroIas cpeaa 5 1 bubnmorexa LHOK
p py m pel https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4
Coo01recTBa ¥ DKOJIOTHYECKHUE CUCTEMBI 9 hitps://m.edsoo ra/7f41 ce74
but6mmoreka [IOK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO HACOB I1O ITPOT'PAMME 34 0 2.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos JIEKTPOHHBIE
JlaTa
Ne undgpoBbie
Tema ypoka KoHTposbHbI IIpakTHyeckue | H3YUEHH
n/n Bcero o0pa3oBaTe/ibHbIE
e padoThblI padoThI b
pecypchl
Bbu6morexa [JOK
1 buonorus B cucteMe Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoabl O3HAHUS )KUBOW MTPUPOIBL.
[TpakTuyeckas padora Ne 1
2 «/crionp30BaHre pa3IMYHBIX 1 0.5 bubmorexa HOK
P ' https://m.edso0.ru/863e¢6122
METOJIOB MPU U3YUYEHUU
OMOIOTHUECKUX 0OBEKTOBY
3 buosiornueckue cuctemsl, MpoIecchl 1 bubnuoreka [JOK
U UX U3y4YECHUE https://m.edsoo.ru/863e6564
XUMUYECKUH coCTaB KJIeTku. Boga u bubmuoreka [JOK
4 1
MHUHEpAJIbHBIE COIN https://m.edsoo.ru/863e674¢
bubmnoreka IIOK
5 b .C 0 1
G, LOCTAB 1 CTPOCHHC HEIKOB https://m.edso0o.ru/863e6b72
depMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 paborta Ne 1 «M3yuenue | 0.5 bubnuorexa [IOK
KaTaINTUYECKON aKTUBHOCTH ) https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpPe aMUIIA3bI
WJIM KaTaasbl)»
7 VraeBonnl. JInnuael 1 bu6mmoreka [IOK




https://m.eds00.1ru/863e6870

bu6mmoreka [IOK
8 H .ATD
YIICHHOBDIC KHCTOTRI https://m.edsoo.1ru/863e6d5c
9 Hctopus u meToabl U3y4eHUs bubnuoreka [JOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Kitetka xak memocTHas KuBast
cucrema
CrtpoeHue 3yKapuOTHYECKON KIETKHU.
Jlabopatopnas padota Ne 2
«M3yueHmne cTpoeHus KIETOK bubmumoreka [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxkTepuil 0]l MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIperapaTax u ux
OTIICAaHUEY
bubmnoreka IIOK
12 06 0
MCH BEMCCTE W METabOIHIM https://m.edso0o.ru/863e766¢
bu6mmoreka [JOK
13 o . X
OTOCHHTES. ACMOCHHTES https://m.edso0.1u/863e7c98
bu6mmoreka [IOK
14 i
Suepreruacciuii 0bmen https://m.edsoo.ru/863e7aae
JKuzneHHbIN IHUKI KNeTKU. [lenenue
kietku. Murto3. JlabopaTopHas
15 abora Ne 3 «HaOmronenne MuTosa B 0.5 Bubmorexa OK
p B ' https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MHUKpOIIpenapaTax»
16 buocunres 6enka. Peakimst bubmuorexa [JOK
MaTpPUYHOI'O CHUHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsanus — 6nocuHTe3 Oenka bu6mmoreka [JOK




https://m.edso00.1ru/863e796¢

Hexknerounsie GopMbl )KU3HH —

bu6mmoreka [JOK

18
BHUPYCHI https://m.edso0.ru/863¢7540
bu6mmoreka [IOK
19 @OpMBI pa3MHOKEHNS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢e
Bbu6mmorexa [JOK
20 Meli
cenos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJTOBBIX
KJ1eTOK. OII010TBOPEHHE.
JlabopartopHast pabora Ne 4 bubnunoreka [JOK
21 0.5
«HM3ydyenue cTpoeHus MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha T'OTOBBIX
MHUKpOIpenapaTax»
2 NunuBunyansHOE pa3BUTHE bu6mmoreka [JOK
OPTraHU3MOB https://m.edsoo.ru/863e8436
7 I'enetnka — Hayka o bubnuoreka [JOK
HAacJIEeJICTBEHHOCTHU U U3MEHUYUBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HaCJIEA0BaHUS
24 MIPU3HAKOB. MOHOTHOpHUIHOE bubnmorexa [TOK
p ’ pH https:/m.eds00.ru/863e8878
CKpEIllUBaHUE
WTHOPUIHOE CKpeElInBaHue. 3aKOH
25 ﬁeBaBI/IIZI/IMOFO Haf::ne OBaHUS bubnmorexa [TOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
26 CuemnieHHOE HacleIOBaHHUE 0.5 bub6mmoreka [JOK

npu3HakoB. JlaboparopHas pabora
Neo 5 «M3yuenue pe3ysibTaToB
MOHOTHOPHIHOTO M TUTHOPUTHOTO

https://m.edso00.1ru/863e8c60




CKpEeIMBaHUA y IP030(UIIBI HA
TOTOBBIX MUKpOIIpenapaTax»

7 I'enetuka nona. HacnenoBanue | bu6mmoreka [JOK
MPU3HAKOB, CLEIUIEHHBIX C ITOJIOM https://m.edso00.1ru/863e8c60
N3menunBocTh. HenacnenctBeHHas
M3MEHYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue bubnuoreka LIOK

28 . 1 0.5
MOAN(PUKAIIMOHHON U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOEHNE BApUAIIMOHHOTO Psijia U
BAPHUALIMOHHON KPUBOIN»

HacnencTBenHas U3MEHYHBOCTD.

29 JlaboparopHas pabota Ne 7. i 0.5 bubnunoreka [JOK
«AHanu3 MyTanuil y 1po30o¢puiisl Ha ' https://m.edsoo.ru/863e8efe
TOTOBBIX MHKpOIIperapaTax»

Bbu6morexa [JOK

30 T'eneruia uenosexa ! https://m.edsoo.ru/863e8d78
PesepBubIil ypok. O60011eHIE 1O

31 teme «HacnencTBeHHOCTD U 1
W3MEHYHBOCTH OPTAaHU3MOBY»

Bbu6mmorexa [JOK

32 Ceneiuns Kax Hayka # Ipoece ! https://m.edso0.ru/863e9214

1 MeTomb!l U JOCTHXKEHUSI CEIEKITUHT | bubmuoreka [JOK
pacTeHUI U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHosorus kak orpacip 1 bubnnoreka [JOK
IPOU3BOJACTBA https://m.edsoo.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 14 4

I[TPOTPAMME




11 KIIACC

KonuyecTBo 1yacos DJICKTPOHHBIE
JlaTa
Ne undgposbie
Tema ypoka KonTposbHbI IIpakTuyeckue | H3YUEHH
n/n Bcero o0pa3oBaTe/bHbIE
e padoThbI padoThI A
pecypcsbl
1 DBOJIIOLUS U METOMBI €€ N3yUEHUS 1 bubmmorexa [JOK
t g y https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTHs npeacTaBIeHUI 1 bubmumoreka [IOK
00 3BOITIOIINHA https://m.edso0.1u/863¢9570
bubmnoreka IIOK
3 M 1
HKPOIBOMOTIA https://m.edsoo.ru/863e9cle
[Tomynsiust Kak 371IeMeHTapHast
eMHUIIA BUA U SBOJOIIHH.
4 JII;60 I;TO HI;SI aGota JI\; 1 1 0.5 bubamorexa [OK
PATOPHAA p B ) https://m.eds00.ru/863e99¢6
«CpaBHEHUE BHJIOB T10
MOP(}OIOrHYECKOMY KPUTEPUIO)
5 JIBrKy1Ime CUitbl (3J€MeHTapHbIe | bubnunoreka [JOK
(hakTOpbI) IBOTIOIIHH https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
6 E i1 0TO 1
CTECTBEHHBIIE 0TOOp 1 ero dopwb: https://m.edsoo.ru/863e9ed0
Pe3ynbTaTel 3BONMIOLNN:
MIPUCTIOCOOTIEHHOCTh OPTaHNU3MOB U
7 BHUI000pazoBanue. JlabopaTopHas 1 0.5 bubnmoreka [JOK
pabora Ne 2 «Omucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpTaHu3Ma U €€
OTHOCHUTEJIIFHOTO XapaKTepar»
8 Hanpasnenus u nytu 1 bubnnorexa [JOK




JKM3HHM Ha 3eMIICH

MaKpO3BOJIOIINN https://m.edsoo.ru/863e9cle
9 HeoOpaTtumocTs 3BoOIOLNN
10 WcTopus xu3HU Ha 3emiie U METOAbI
€€ u3y4eHus
1 ['unoTessl MPOUCXO0XKAECHUS KUZHU bubnuoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 Pa3ButHe *u3HN Ha 3eMIle 110 3paM U bubnnorexa [JOK
nepuoiam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3Tallbl SBOJIIOIUH
PacTUTENBHOTO U JKUBOTHOI'O MHUpA.
13 [IpakTrueckas pabora Ne 1 0.5 bubnnoreka [IOK
«3ydyeHrne NCKOTIaeMbIX OCTATKOB ) https://m.edsoo.ru/863ea8bc
pacTeHui U KUBOTHBIX B
KOJUTEKLUSIX)
14 CoBpeMeHHas cucrema bubnmoreka [JOK
OpraHM4YeCKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJTIONHS YeTIOBEKa (aHTPOIIOTCHE3) bubmmorexa [JOK
H p https://m.edsoo.ru/863eac2c
16 JBwxynie cuitbl ((hakTopsr) bubnnoreka [JOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH IBOJIOINH
YEJI0BEKa
13 YenoBeyeckue pacsl U IPUPOIHBIE bubnunoreka [JOK
ajanTaluy 4eJI0BEKa https://m.edsoo.ru/863eaea2
PezepaHblil ypok. O60011eHE 110
19 TeMe «BO3HHMKHOBEHUE U pa3BUTHE




20

DKoNoTrusa Kak HayKa

Cpensl 0OUTaHUS U YKOJIOTHUECKUE

bu6mmoreka [JOK

21
(hakTopbl https://m.edsoo.ru/863eafec
AbunoTtnueckue GpakTopsl.
JlaboparopHas pabota Ne 3.
«Mopdomorudeckre 0COOEHHOCTH
22 ACTEHMI U3 pa3HbIX MECT 0.5 bubmmorexa [JOK
P P ) https://m.edsoo0.ru/863eb10e
obutanus». JlabopaTopHas padora
Ne 4. «BnussHHEe cBeTa HAa pOCT U
Pa3BUTHE YEPEHKOB KOJICYCa»
Bbu6mmorexa [JOK
23 buotnueckue gakro
MOTHIECKHE (aKTOpEI https://m.edsoo.ru/863eb348
DKOJIOrM4ecKne XapaKTepUCTUKU
nomyssiuu. [Ipaktudeckast pabora
24 Ne 2 «IToacuér miaoTHOCTH 0.5
MOMYJISIUM pa3HbIX BUJOB
pacTeHuin
’5 Coo0riecTBa OpraHu3MOB — bubnmoreka [JOK
OMOIIeHO3 https://m.edsoo.ru/863eb46a
2% DKOJIOTUYECKUE CHCTEMBI bubmuorexa [JOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTeNU YIKOCUCTEMBI.
27 DKOJIOTUYECKUE MHUPAMHU/IBI bubmorexa [TOK
. PaMHIBL. https://m.edsoo.ru/863eb5fa
CoiictBa 3x0cucteM. Cykueccus
28 [IpupoaHbie F3KOCHCTEMBI
29 AHTPOIOTE€HHBIE SKOCUCTEMBI
30 buocdepa — rmobanbHas bubnuoreka LIOK

3KOCUCTEMA 3EMITHA

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




31 3aKOHOMEPHOCTH CYIIECTBOBAHMS 1 bubnuotexa [IOK
ounocdepnr https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B Onochepe 3eminu 1

13 CocymiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
YenoBeyYecTBa https://m.edsoo.ru/863ebale
PezepaHblil ypok. O6001eHNE TeMBbI

34 «Coo0111ecTBa ¥ 9KOJIOTHYECKHE |
CUCTEMBI»

OBUIEE KOJIMYECTBO YACOB I10 14 )5

I[TPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOTI'PAMMBbBI

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTe/IbHON NPOrPaMMbl CpelHero 001ero 00pa3oBaHus

ChopMHUpPOBAHHOCTh 3HAHUM O MECTE M POJIM OHUOJIOTHH B CHUCTEME
HAYYHOTO 3HAHUS €CTECTBEHHBIX HAYK, B (DOPMUPOBAHUN COBPEMEHHOU
€CTeCTBEHHO-HAYYHOW KapTUHBI MUPAa M HAYYHOTO MHPOBO33PEHHS; O
BKJIQJIE POCCHUMCKUX M 3apyOekKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE
Ouosnoruy; (PyHKIMOHATBLHOM TPAaMOTHOCTH 4YelOBEKa IJsl PEIleHUs

KU3HCHHBIX 3a1a4

YMeHHue pacKpbIBaTh COJACpXKAHWE OHOJOTHYECKHX TEPMHHOB U
HNOHATHH: KU3Hb, KJIETKA, OpraHu3M; MeTabosin3M (0OMEeH BeleCcTB U
IpEeBpalleHNe DJHEPruH), IoMeocTa3 (camoperyiysuus), ypOBHEBas
OpraHu3alysl KUBBIX CHUCTEM, CAMOBOCHPOM3BEACHUE (PETPOILYKIIHs),

HaCJICACTBCHHOCTb, U3SMCHYUBOCTL, POCT U Pa3BUTUC

YMeHnue uznaratb OMOJIOIMUECKHUE TEOPUH (KJIETOYHAsl, XpPOMOCOMHas,
MyTarmonHas ), 3akousl (I'. Mennens, T. Moprana, H.W1. BaBwiosa) u
yueHus (0 IEHTpaX MHOroo0Opasuss U TNPOUCXOKIACHHS KYyJIbTYpPHBIX
pacrenuii H.I1. BaBunosa), onpenensars rpaHulibl UX IPUMEHUMOCTH K

JKUBBIM CHUCTEMaM

YMeHue BIaJeTh METOJaMH HAy4YHOTO TIO3HAaHUS B OWOJOTHH
(HabmoJleHHe M ONMCAaHUE >KMBBIX CHUCTEM, IPOLIECCOB U SBJICHUM;
OpraHM3alsi W  MpOBEJEHHE OMOJIOIMYECKOr0  SKCIIEPUMEHTA,
BBIJIBWDKCHUE  THUIIOTE3bl;  BBIABICHUE  3aBUCHUMOCTH  MEXIY
UCCJIETyeMbIMH BEJIMYMHAMHU, OOBSICHEHUE MOITYYEHHBIX PE3YyJIbTaToB,
UCIIOJIb30BAHHBIX HAy4HBIX IIOHATHM, TEOPUH U 3aKOHOB; YMEHHUE

JCJIaTb BBIBOJAbI HA OCHOBAHUHU ITOJTYYCHHBIX pe?)y.]'II)TaTOB)

10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yiabTarta

1

2

3

4

5

YMeHHe BBIIEIATh CYIIECTBEHHBIE IPHU3HAKA BHUPYCOB, KIETOK
OPOKAPUOT U  DYKApUOT, OMHOKIETOYHBIX M MHOTOKIIETOYHBIX
OpTraHW3MOB;  OCOOEHHOCTH  TPOIECCOB OOMEHa  BEHIECTB U
MpeBpalleHnsl YHEPruH B KIETKe, (POTOCHHTE3a, IMIACTHYECKOTO U
JHEPreTUYecKoro  oOMeHa,  XEMOCHHTEe3a, MHUTO3a,  Melo3a,
OIJIOAOTBOPCHUA, Pa3MHOKCHHA, HHIAWBUAYAJIBHOT'O Pa3sBUTHA

opranusma (OHTOT€HE3)




YMeHue INPUMCHATDH IMOJIYYCHHBIC 3HaHUA JIA 00BACHEHHS

OMOJOrMYECKHUX MPOLIECCOB U SIBJICHUM, IS MPUHATHS MPAKTHUYECKUX
pelLeHNi B TOBCETHEBHOM KU3HHU B LIENAX o0ecredeHus: 6e301acHOCTH
CBOETO 37I0POBbS U 370POBbs OKPY>KAIOIIUX JIFOJIEH, COOJIIOIEHUSI HOPM
IrPaMOTHOIO  TIOBEIEHUS B  OKpY’KaroLIEei

IIPUPOJHON  cpene;

ITIOHUMAaHHE H€06XOI[I/IMOCTI/I HCIIOJIb30BaHUA ,Z[OCTI/I)KGHI/Iﬁ

COBPEMEHHOM OHOJIOTMM M OMOTEXHOJOTMH [UIsl palMOHAIBHOIO

MpUPOAOII0JIb30BaHUA

YMeHue pemarb 3J€MEHTapHbIE T€HETUYECKUE 3ajlayd Ha MOHO- M
TUTUOPHUIHOE CKpEeUIMBaHKE, CIEIUICHHOE HACleOBAHUE; COCTABIATH
CXEMbl ~ MOHOTHOPHJIHOTO

CKpPCIIUBAHUA JJIA MpEaACKasaHus

HaCJICJOBAaHUS MMPU3HAKOB Yy OpraHu3MoOB

VYMeHHEe BBINOJHATH J'Ia60paTOpHLIC U IIPAKTHUYCCKUC pa60TBI,

coOnrofaTh mpaBwia Npu paboTe C y4eOHBIM U JIAOOPATOPHBIM

00opyaoBaHUEM

YMeHne KpUTHYECKH OIECHUBATh U MHTEPIPETUPOBATH MHPOPMAIHIO
OHMOJIOrMYECKOr0 COJepKaHus, BKIIOYAIOIIYIO IICEBAOHAYYHbIE 3HAHUS
U3 pazIuuHbIX UCcTOYHUKOB (CMMU, Hay4HO-IIOMyNIApHBIE MaTepUaIb);
STHUYECKHE AaCHeKThl COBPEMEHHBIX HCCJIEIOBaHUN B OHOJIOTHH,

MCIUIIMHC, OHMOTEXHOJIOTUH

10

VMeHHe co3/aBaTh COOCTBCHHBIC MMCHMEHHBIC M YCTHBIC COOOIICHUS,
00001as1 OMOJIOTHYECKYI0 HH(POPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATUMHBIN arrapar OunoyIoruu

11 KITACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3yJILTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTeILHON MPOrPaMMBbI CPeTHET0 001Iero 00pa3oBaHusl

ChopmupoBaHHOCTh 3HAHUI O MECT€ U POJIM OWOJOTHH B CHUCTEME
HAYYHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUN COBPEMEHHON
€CTECTBCHHO-HAYYHON KapTHHBI MUpPA M HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIC POCCUHCKUX M 3apyOCKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE
ownonoruu; (HyHKIIMOHATHLHOW TPAMOTHOCTH YEJIOBEKA JUIS PEIICHUS

KM3HCHHBIX 3a1a4

Vmenue pacCKpbeIBaTb COACPIKAHUC OMOJOrHYECKUX TEPMHUHOB U

TIOHSTHH: BUJ, TOITYJIALNA, FeHO(i)OHI[, 9BOJIIOLMSA, ABMXXYHIMC CHIIBL




(dakTopsr) SBOJIIOIINH, MPUCTIOCOOICHHOCTD OpraHU3MOB,
BH1000pa3oBaHume, 9KOJIOTUYECKUE bakTopsl, 9KOCHCTEMA,
MIPOYLIEHTHI, KOHCYMEHTBHI, PEAYLEHTHI, ! MUTaHMS,

9KOJIOTHYECKas MUpaMuia, OMoreoreHo3, ornochepa

YMeHnue uznaratb OMOJIOrMYECKHE TEOPUU (IBOJIIOLIMOHHAS Teopus Y.
JlapBuHa,  CHHTETHYECKas  TEOpus  SBOJIOLMUH), 3aKOHBl U
3aKOHOMEpHOCTH (3apojsimeBoro cxoactBa K.M. bapa, uepenoanus
IJIaBHBIX HamnpasieHud u nyrtei ssomonuu A.H. Cesepuosa, yueHus o
o6uochepe B.M. Bepnaackoro), omnpenensitb  IpaHUIBl  HX

MPUMCHUMOCTHU K JXUBBIM CUCTEMaM

YMeHHe BIaAeTh METOJAaMH HAy4YHOTO II0O3HAHWS B OHOJIOTHUH
(HaOmro/leHNe W OMUCAaHWE J>KUBBIX CHCTEM, IPOIIECCOB U SIBICHHIA;
OpraHM3anuss ¥ TPOBEACHHE OWUOJIOTMYECKOTO  AKCIEPUMEHTA,
BBIBIDKCHHUE  THIIOTE3bl;  BBISBICHHE  3aBUCUMOCTH  MEXIY
UCCIIETyeMbIMU BEITMYMHAMU, OOBSICHEHUE MOTYYCHHBIX PE3yJIbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX IOHATHHA, TEOPHH W 3aKOHOB, YMCHHE

ACJIaTh BBIBOJAbLI HA OCHOBAHWH ITOJTYUYCHHBIX p€3YHI)TaTOB)

Ymenue BBIJIEIIATD CYILLIECTBEHHbIE IIPU3HAKU CTPOCHHUS
OMOJIOTMYECKUX  OOBEKTOB: BHUJOB, MOMYJALUN, MPOIYLIEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB,  OHOTEOIEHO30B M  DKOCUCTEM;
0COOEHHOCTH MIPOLIECCOB HACJIEJICTBEHHOU M3MEHYHBOCTH,
€CTeCTBEHHOTO  OTOOpa, BUAOOOPa30BaHUs, IPHCIOCOOICHHOCTH
OpPraHHU3MOB, JEHCTBUS HKOJIIOTUYECKUX (PaKTOPOB HA OPTraHU3MBI,
IepeHoca BEUIeCTB U MOTOKA SHEPIUU B DKOCUCTEMAX, AaHTPOIIOT€HHBIX
MU3MEHEHUH B DKOCHCTEMAaX CBOEM MECTHOCTH, KPYrOBOPOTa BELLECTB U

OMOTreOXMMHUECKHUX IUKIIOB B Orocdepe

YMenue MPUMCHATH IMMOJTYYCHHBIC 3HaHUA JJISL OOBSICHEHHS
OMOJIOTHUECKUX TPOLIECCOB U SIBICHUM, JUISI MPHUHITUS MPAKTHUECKUX
pelIeHni B MOBCEAHEBHOM KU3HU B LIESIX oOecredeHust 0e301acHOCTH
CBOETO 3/I0POBbS U 37I0POBbsI OKPY>KAIOLIHX JIFOJICH, COOMIOIEHUS] HOPM
rpaMOTHOTO TOBEACHUS B OKPYKAIOIIEW NPUPOIHOW  Cpele;
IIOHUMAaHUC HCOGXOI[I/IMOCTI/I HUCIIOJIB30BaHUA [[OCTI/DKeHI/Iﬁ

COBpCMeHHOﬁ OMoJI0ruu AJI palliOHAJIBHOTO IIPUPOAOITIOJIb30BAHHA

YMeHue pemaTth 3JI€eMEHTapHble OMOJOTMYECKHE 3ajjaud, COCTABIIATH

CXCMBI IICPEHOCA BCUICCTB U SHCPIrU B 9KOCUCTECMAX (I_[CHI/I HI/ITaHI/Iﬂ)

VYMeHHe BBIIONHATH JIAOOpAaTOpHBIE W NpPAaKTHYECKHE paboTHl,
coOmoarh mpaBwia Tpu pabore ¢ y4eOHBIM M J1TaOOPATOPHBIM

o0opyI0BaHUEM




YMeHue KpUTHYECKH OIEHUBATh U HWHTEPIPETHPOBATh MHGPOPMAIUIO
OHMOJIOTHYECKOTO COJIEPIKAHUS, BKITFOYAOIIYIO TICEBJIOHAYYHBIC 3HAHUS

U3 pa3auyHbIX UcTOYHUKOB (CMU, Hay4yHO-TIOMyJIIpHBIE MaTepUalIb);

? paccMaTpuBaTh ri100aabHBIC IKOJIOTHYECKUC POOIEeMBI
COBpEMEHHOCTH, ()OPMHUPOBATH MO OTHOMIEHUIO K HUM COOCTBEHHYIO
MO3UIIIIO
YMeHue co3naBaTh COOCTBEHHBIC MMCHbMEHHBIE M YCTHBIE COOOIICHHUS,
10 000011251 6GMONTOTHYECKYI0 UH(DOPMALIUIO M3 HECKOJIBKHX MCTOYHUKOB,

IrpaMOTHO HCIIOJIB30BAThH MOHSITUNHBIN amnmapar OHOJIOTHH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kon

IIpoBepsiemMblii 3JIEeMEeHT CO/iep:KaHUS

buonorus kak Hayka

1.1

buonorus — Hayka o xuBoi mnpupone. Ponb Ouwonmornu B GOpMHPOBAHUH

COBPEMEHHOW Hay4HOU KapTuHbl Mupa. CucTeMa OMOJOTMYECKUX HAyK

1.2

Mertoapl Mo3HaHMS XUBOW MNPUPOAbI (HAOIIOAEHUE, SKCIEPUMEHT, OINUCAHMUE,
U3MEpeHue, KiIaccu(ukanus, MOJCIUPOBAaHUE, CTATUCTHYECKas 0OpaboTKa

JTAHHBIX )

’KuBble cucTeMBI U UX opraHu3anunsa

2.1

XKusble cucrteMbl (OMocHCTEMBI) KakK MpeaMeT uzydeHust ouonoruu. CBoiicTBa

OMOCUCTEM U UX pa3HOOOpasue

2.2

ypOBHI/I opraHuzannu OMoCHCTEM: MOJ'IeKy.TIHpHO-FeHCTquCKHf/'I, KHGTOQHBII;'I,

OpraHU3MEHHBIN, TOMYJIAIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OMoCc(epHBIT

XUMHYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUI COCTaB KJIETKH. XHMHUYECKHE JJEMEHTBI: MaKpO3JIEMEHTHI,
MHKpO3JIEMEHTBI. Boma u  MuHepanbHble BewiectBa. DOyHKUMM BOABI U

MHHCPAJIBHBIX BEIIECCTB B KIICTKE. HonuepmaHHe OCMOTHYECKOT0 OanaHca

32

benku. CoctaB u crpoeHHe O€IKOB. AMHHOKHCIOTHI — MOHOMEpBHI OENKOB.
He3zameHuMble M 3aMEHMMblE AMHUHOKHMCIOTHL. AMHHOKHUCIOTHBIM COCTaB.
YpOBHH CTPYKTYpPBI O€IKOBOI MOJIEKYIIbI (IepBUYHAS, BTOPUYHAS, TPETHYHAS U
YeTBEpPTUYHAsA CTPYKTypa). XHUMHUYecKHe CcBoiicTBa OenkoB. buonoruueckue
GbyHKIUN OEIKOB.

depMeHTHl — OHonornyeckue karaiauzatopbl. CTpoeHue ¢epMeHTa: aKTHBHBIN
LHeHTp, cyOcTtpatHas crneunpuyHocts. Kodepmentsl. Burtamuubl. Otnnuuns

(EepMEHTOB OT HEOPTAHUMUYECKUX KATAIN3aTOPOB

33

YrneBoabl: MOHOcCaxapuabl (TII0K03a, pu0o3a U JA€30KCHPU003a), AUCAXAPUIBI
(caxapo3a, JlakTO3a) W TMOJUCaXapuabsl (Kpaxmayl, TIWUKOTEH, IIEJUT0JI03a).
buonornueckre hyHKIIUU YTIIEBOOB.

Jlununper:  Tpuraunepuabl,  crepounsl,  dochonumuasl.  'mapodunbHO-
ruipooOHBIe cBoiicTBa. buonornueckue ¢yHkimu aunuaoB. CpaBHEHHE

YTJI€BOIAOB, OEJIKOB U JIMIINA0B KaK HCTOYHHUKOB SHCPTHUU




34

Hyxneunoseie kucnotel: JJHK u PHK. HykieoTuibl — MOHOMEPBI HYKJIEUHOBBIX
kucinotr. Crtpoenne u ¢ynkmmu JIHK. Crpoenme m ¢ynkuun PHK. ATO:

CTpoeHue U (GYHKLIUU

3.5

[Mutonorus — Hayka o kinetke. Knerounas teopus. MeTosl u3y4eHus KJIE€TOK

3.6

Knerka kak nesnoctHas jxuBas cuctema. OOliMe NpU3HAKK KIETOK: 3aMKHYyTast
HapyxHast mMemOpaHna, monekynasl JJHK kak renernueckuii ammapar, cuctema

cuHresa Oelka

3.7

Tumnsl kIeTok: sykaproTHUecKas U npokapuoTuueckas. OcCOOEHHOCTH CTPOEHUs
npokapuoTudeckoi  kietku. Kmetounas crenka  Oakrepuil.  CTpoeHue
9YKapHOTHUECKOW KiIeTKH. OCHOBHBIE OTJIWYUS PACTUTEIbHOM, >KUBOTHOW WU

TpUOHOM KIETKH

3.8

IloBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, IJIUKOKAIUKC, HX
¢yskumu. [Inazmatnyueckas meMOpana, e€ cBoiicTBa u pyHkuuu. L{utornasma u eé
opranonsisl. OJHOMEMOpaHHBIE OPraHOMIbl KJIETKH: SHJIOIUIa3MaTHYECKasi CETh
(BIIC), ammapar ['ombmku, nu3ocombl. [lomyaBTOHOMHBIE OpPraHOWABI KIICTKH:
MUTOXOHJAPUH, IIacTuabl. [IpoucxoxkieHrne MHUTOXOHIpPUN U IUIacTUI. Buabl
wiactua. HememOpaHHbIe OpraHoubpl KIETKH: PHUOOCOMBI, KIETOYHBIM IEHTD,

PECHUYKH, KTYTUKH. q)}IHKIII/II/I OpPraHon 0B KJICTKH. Bxrouenns

3.9

Snpo — perynsaTopHblii 1eHTp KieTku. CTpoeHue siapa: saepHas 00o0J0uka,

KapuoIuiasmMa, XpoMaTuH, AJPbIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKEC

H(PI?»HCI[GSITCJ'ILHOCTB KJICTKH

4.1

OOMeH BellecTB, WIM METa0OMU3M. ACCUMWISAIMS (TJIaCTHUECKU OOMEH) U
TUCCUMUIISIUS (DHEPTeTUYECKUd OOMEH) — JBE CTOPOHBI €IWHOTO MpoIecca
MeTtabonu3ma. Tumnsl oOMeHa BeliecTB: aBTOTPOGHBINA U rereporpodubiii. Pomib

(bepMeHTOB B OOMEHE BEIIECTB ¥ MPEBPAIEHIH SHEPTHU B KIETKE

4.2

®dorocunres. CetoBas 1 TeMHOBas (a3bl poTocuHTe3a. Peakiuu poTocunTesa.
OddexktuBHOCTh (DoTOCHHTE3a. 3HAUCHUE (POTOCHMHTE3a I KU3HU Ha 3emiie.
Bnusinue ycnoBuwii cpenbl Ha (POTOCHMHTE3 M CIIOCOOBI IOBBIIMICHUS €r0
MPOIYKTUBHOCTH Y KyJIbTYPHBIX PACTCHUU.

XeMocuHTe3. XEMOCHHTE3MpYIoIIue OakTepuu. 3HAUeHHE XEMOCHHTE3a JUIs

JKA3HU Ha 3emie

4.3

DHepreTHdeckuii oOMeH B KieTKe. PaciersieHne BemIECTB, BBIJICICHHE W
aKKyMyJIMPOBaHHE OJHEPIHMH B KIETKE. OTambl JHEPreTUYECKOro OOMEHa.
I'mukonu3. bpoxkenue u ero Buabl. KucimopolHoe OKUCIEHUE, WIM KIETOYHOE

nprxanue. DPPEeKTUBHOCTD YHEPTETHIECKOTO 0OMeHa

4.4

Peakiuu matpuyHoro cunresa. ['enernueckas uadopmarust u JJHK. Peanuzamus




reHeTH4ecKo HMH(pOpMalnuK B KIETKe. [ eHeTHMYecKWil KOJ M ero CBOMCTBA.
Tpanckpunuus — matpuunslii cunte3 PHK. Tpancnsuus — OuocuHTes Oenka.

KonupoBanue amuHokucnot. Pons pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BuUpychl. Mctopust otkpeiTus BupycoB (.M.
WBanoBckuit). OCOOEHHOCTH CTPOEHHS M JKU3HEACATEILHOCTH BUPYCOB.
baktepuodaru. bonesnu pacrteHuil, >XUBOTHBIX U YENOBEKAa, BBI3BIBAEMBIC
Bupycamu. Bupyc nmmynonedpunura genoseka (BUY) — Bo3Oynurens CIIN/a.

[TpodunakTuka pacpocTpaHeHUs] BUPYCHBIX 3a00J1eBaHUil

PasmHoxenue u UHAUWBUYAJIbHOC Pa3BUTUC OPIraHU3MOB

5.1

Knerounsli 1uKi, wWiIM >KU3HEHHBIM LMKI KieTkd. WHTepdaza u MHUTO3.
[Ipomeccrl, nporekaromye B uHTepdase. Permkanus — peakuus MaTpUIHOTO
cureza JIHK. Crpoenne xpomocoM. XpoMOCOMHBIH HabOp — KapUOTHIIL.
JIMTIONIHBI W TalJIOWJHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMAaTHIBI.
[uronoruyeckue OCHOBBI PA3MHOXKEHUS W HMHAUBUAYAJIbHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenue knetku — wmuro3. Cragum murosza. Ilponeccsl, mpoucxonsmue Ha

Pa3HbIX CTAAUAX MHUTO34A. buonorndyecknii CMBICIT MUTO3a

5.2

@®opMbI pa3MHOKEHHST OpPraHH3MOB: Oecronoe M ToioBoe. Bumsl Gecronoro
pasMHOXKEHUS: JIeICHHE HaJABOE, IOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
CTIIopooOpa3oBaHue, BEreTaTHBHOE pa3MHOXKCHHE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPraHU3MOB, €I'0 3HAYCHHUC [JIA CCIICKIIUU

5.3

[TonoBoe pa3MHOXeHHE, €r0 OTIANYUS OT OECroI0ro.
Meiio3. Craguu wmeiio3a. [lpoueccel, mnpoucxonsiiye Ha CTaausx Meko3sa.
IloBenenne xpomocom B Meiro3e. Kpoccunrosep. buonornueckuii cmpica U

3HadyeHue Melo3a

5.4

["ameTorenes — mporecc oOpa3oBaHUsI MOJOBBIX KJIETOK Y KUBOTHBIX. [lonoBbIe
JKeJe3bl: CEMEHHUKHM U sSM4HuKU. OOpa3oBaHUE U pa3BUTHE MOJIOBBIX KJIETOK —
raMmer (CnepMaro30u]l, SUIEKIETKa) — cliepMaTrorene3 u oorenes. OCoOEHHOCTH

CTPOCHUA SIAIIEKIIETOK U CIICpMaTO30UI0B. OHJ'IO,[[OTBOpeHI/IC. HapTeHoreHe3

5.5

WnpuBuayansHoe — pa3BuTHE  (OHTOreHe3).  OMOpHOHAJBHOE  pa3BUTHE
(oMOpuorenes). Jranbl IMOPUOHATBHOTO PA3BUTUS y TTO3BOHOYHBIX KHBOTHBIX:
npoOieHue, racTpyisiuus, opraHorenes. IlocramOpuoHansHOe pa3Butue. Tumbl
MIOCTAIMOPHUOHAJIBHOTO Pa3BUTHS: MpsMoOe, HenpsMoe (JIMYMHOYHOE). BiusHue
Cpeabl Ha Pa3BUTHE OPraHU3MOB; (DaKTOPHI, CIIOCOOHbIE BHI3BIBATH BPOXKIEHHbIE
YPOJICTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,

CTalun pa3BUTHUSA

HaCHeI[CTBeHHOCTI) N UBSMCHYMBOCTHb OpPTraHM3MOB




6.1

[Ipeamer u 3apaun reHeTuku. Mctopus pa3BUTHS TeHETUKHU. Bkiiag poccuiickux
U 3apyOexHBIX YY€HBIX B pa3BUTHE TEHETHUKU. METOIbl TEeHETHKHU
(TMOpUIONOTUYECKUA, LATOr€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHUIT).
OCHOBHBIE TEHETUYECKHUE MOHATHUS. [ eHeThuueckas CUMBOJIMKA, UCTIOJb3yeMas B

CXeMax CKpEeLUBAHUI

6.2

3aKOHOMEPHOCTU HAacJIeI0BaHUs IPU3HAKOB, ycCTaHOBIEHHbIe I'. Menzaenem.
MoHorHOpHIHOE CKpelMBaHWe. 3aKOH eIMHOOOpasusi THUOPUIOB IEPBOTO
nokosnenus. [lpaBuio JoMUHUpOBaHUS. 3aKOH pACLICIUICHUS MPHU3HAKOB.
I'munote3a unctotsl ramer. [loHOE ¥ HEMOHOE TOMUHUPOBAHUE.

JlurubpuaHoe CKpemuBaHue. 3aKOH HE3aBUCHMOTO HACIICIOBAHHS MPH3HAKOB.
[{uToreHeTueckre OCHOBBI JUTHOPUAHOTIO CKPEIIMBAHUSA. AHaIU3UpYIOLIee
ckpeniuBanue.  Mcmonp3oBaHWEe — aHAIM3UPYIOMIETO  CKPEUIMBAHUS — JJIA

OIIPEACIICHUA T'CHOTHUIIA ocobu

6.3

CueruieHHOe HacnenoBaHue npusHakoB. Pabora T. Moprana no cuerieHHOMY
HacjaeloBaHUK TIeHoB. Hapymienwe cuemieHHs TI'e€HOB B PE3yJsbTare
KpPOCCHUHIOBepa. XpOMOCOMHAsi TEOpHsl HAcleACTBEHHOCTH. | eHeTmueckue
KapThl.

I'enetuka moma. XpoMOCOMHOE ONpefeseHHe Iojla. AyTOCOMBI M IIOJIOBbIE
XPpOMOCOMEIL. I'omorameTHele © réereporaMeTHbIC OPraHUu3MBbI. HaCHe,Z[OBaHI/Ie

MMPU3HAKOB, CHCIIJICHHBIX C ITIOJIOM

6.4

W3meHunBOCTb. BBl M3MEHYMBOCTU: HEHACIICICTBEHHAas W HACJICICTBCHHAs.
Pone  cpegpl B HEHACIEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJIUGUKAIIMOHHON HW3MEHUMBOCTU. BapuanuoHHBIA psi W BapHallMOHHAs
kpuBas. Hopma peaknum mnpusHaka. KoiaudecTBEHHblE M KAa4ECTBEHHBIC

IMPU3HAKU U UX HOPMaA pCAKIIHUU. CBoiicTBa MOHH(bHKaHHOHHOﬁ U3MCHYHMBOCTHU

6.5

HacnenctBeHHas, wWiM TE€HOTUIMYECKas, W3MEHYMBOCTh. KomOuHaTHBHAs
W3MEHYMBOCTh. Melo3 U TOJOBOM IIPOLECC — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTalnuoHHass u3MeH4uBOCTh. Kiaccudukanus MyTanuid:
T€HHbIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NMPUYMHBI MyTaluil. MyTareHHbIe
(akTopbl. 3aKOH TOMOJIOTHYECKUX PSAA0B B HacIeICTBEHHOM u3menunBocty H.M.

BaswmiioBa

6.6

I'enetuka wuyenoBeka. Kapuorun uenmoBeka. OCHOBHBIE METOAbl TE€HETUKU
YenoBeKa: TeHeaJOTHUECKHIA, OJIM3HELIOBBI, [IUTOTEHETUYECKUH,
OMOXMMMYECKUN, MOJEKyIspHO-TeHeTuueckuil. CoBpeMeHHOEe OIpeieleHne
TE€HOTHUIA: TIOJITHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
momonipto III[P-ananu3a. HacnencrBeHHble 3a00jeBaHUS dYeIOBEKAa: TCHHBIC

0osie3HH, OOJIC3HUM C HACIEACTBEHHOH IPEApacloiokKeHHOCTbIO, XPOMOCOMHBIE




oone3nu. CoMmaThyeckue H ICHCPATHBHBIC MYTallUU. HpI/IHHI/IHBI 310POBOTO
06pa3a JKHN3HH, JUArHoCTHUKH, HpO(i)I/IHaKTI/IKI/I N  JICUCHUA TCHCTUYCCKUX
0oJIe3HEH. MeauKo-reHeTHYECKOe KOHCYJIbTUPOBAHHUC. 3HadeHue MEIUITMHCKOMN

IFCHCTHUKH B IPCAOTBPAICHUN U JICUCHUU I'CHETUUICCKUX 3a00JICBaHNH YeJIOBEKa

CeHeKHI/IH OpPraHnu3MoB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenexkuusi Kak Hayka M Ipolecc. 3apOoKICHHE CEIeKUUH U JIOMECTUKALMS.
VYuenne H.M. BaBunoBa o0 1eHTpax MPOUCXOXKIECHUS M MHOroodpasus
KyJbTYPHBIX pacTeHHH. LIeHTpbl MPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT,

nopozaa, mirtaMm

7.2

CoBpeMeHHbIE METOJbl celleKUUH. MaccoBblii U MHIUBUAYaJbHBIA OTOOpPHI B
CEJIEKIIMM pPAacTeHUN M KMBOTHBIX. OlieHKa 3KcTepbepa. biamskopoacTBeHHOE
CKpeuMBaHue — HMHOpuAMHI. Yucras nuHus. CKpeluBaHME YHUCTBIX JIMHUM.
I'ereposuc, unu rubpunnas cuwia. HepoacTBeHHOe CKpeluBaHue — ayTOPUAMHT.
Otnanénnast rubpunmzaimuss M e€ ycrnexu. VCKycCTBeHHbBI MyTareHe3 H
IIOJIyYE€HUE TIOJIUILUIOMAOB. JIOCTHIKEHUS CEIIEKIIMM DPACTEHUM, JKUBOTHBIX H

MUKpPOOPraHU3MOB

7.3

buorexHosorus Kak OTpaciab IPOU3BOACTBA. ['€HHas WHXKEHEpUs. OTallbl
co3nanusi pekomOuHantHoil JIHK u Tpancrennsix opranuzmoB. Kiietounas
nwxeHepuss.  Kierounele  KyJabTypbl. MEHKpPOKIOHAIBHOE  Pa3MHOXKEHHE
pacrenuii. KioHupoBaHHWE BBICOKONPOAYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpPraHM3MOB. DKOJIOTUYECKHE U 3THYeckue npodiembl. MO — renernuecku

MO,I[I/I(i)I/II_II/IpOBaHHLIC OpraHnu3Mbl

11 KITACC

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

DBOIOHOHHAS OUOJIOTHS

1.1

DBOJIIOLIMOHHAs TeOpUs U €€ MECTO B OMOJIOTHH.

CBuzerenbctBa  3BOMONMM.  IlajeoHTONIOrMYECKHe:  TOCIEIOBATEIBLHOCTD
HOSIBJICHUSI BUAOB B MAJCOHTOJIOTHUECKOM JICTONUCH, NEPEXOIHbIE (OPMBI.
buoreorpaduueckue: cxoncTBO W paznuuve ¢ayH u (IOp MATEPUKOB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJICTBA U Pa3INyMsi SMOPHOHOB Pa3HbIX BUIOB
NO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHbIC, aHAJOTHYHBIE,
PYIMMEHTapHBIE OpPTaHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUECKUE: CXOJICTBO

MCXaHU3MOB HACJICACTBCHHOCTH M OCHOBHBIX META00INYECKUX HYTeﬁ Yy BCEX




OpraHu3MoOB

1.2

OpomonionHass  teopuss Y.  JlapuHa. IIpeAamoceulkM  BO3HUKHOBEHUS
JapBUHM3Ma. JIBMOKyIIME CHIJIBI 3BONIONMM BUJOB 10 JlapBuHy (M30BITOUYHOE
Pa3MHOXKEHUE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONPEAEICHHAsA U3MEHYUBOCTD,

6opb0a 3a CcylecTBOBaHHE, ECTECTBEHHBIN 0TOOP)

1.3

Cunretnueckas teopus 3Bomoruu (CTD) U OCHOBHBIE €€ IOJIOKEHUS.

MuxkponsBosrorus. [Tomyssius kak eTuHUTIAa BHIA U YBOJTIOIAN

1.4

JBuxkyume cuibl ((hakTopbl) HSBOJIOLMUA BHAOB B IpHUpoAe. MyTallOHHBIH
nporecc ¥ KOMOMHATUBHAS WM3MEHYMBOCTH. llOMyJsIIMOHHBIE BOJIHBI M Apeiid
reHoB. M3omsanus n murpanus. EcTecTBeHHBIH 0TOOP — HAIpaBJISFOIIMA (HaKToOp
sBOMIOLNHU. DPOPMBI €CTECTBEHHOTO 0TOOPA.

[TprcniocoONeHHOCTh OpraHM3MOB Kak pe3ysabTarT HBojitouuu. [Ipumepsr
MPUCTIOCOOIEHUH y OpraHu3MoB. ApoMopd 036l U UANOATANTALIUH.

Bun u Bunoo6paszosanue. Kpurepuu suna. OcHoBHBIE ()OPMBI BUIO0OPA30BAHMS:

reorpaduueckoe, IKOIOrHIecKoe

1.5

MaKPOBBOJ'H-OI_[I/IH. (DOpMBI 3BOJIIOIIUHA: (l)I/IJ'IeTI/I‘-IeCKaﬂ, JUBCPICHTHAA,

KOHBEpreHTHasl, napauiensHas. HeoOpaTuMocTh 3BOMIOLNUN

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHayuHble MpeACTaBIEHUS O 3apOKACHUM KU3HU. HayuHble Trunoressl
BO3HMKHOBEHUS JKM3HM Ha 3emie: abuoreHe3 M NaHCHepMus. XUMHUYECKas
ABOJIIOLMA. OKCIIEPUMEHTAIbHOE IOATBEPKICHUE XUMHUYECKON 3BOJIOLMHU.
Havanphbie sTanbl Ounonornyeckoit spomonuu. I'mmoresa PHK-mupa. IlepBbie

KJICTKHU 1 UX 3BOJIOLMA. cDOpMI/IpOBELHI/IC OCHOBHBIX I'PYIIII ’)KUBBIX OPraHU3MOB

2.2

Pa3Butne >xu3HM Ha 3emiie 1o spaM M nepuonaM. Karapxei. Apxelckas u
npotepo3oiickas dpbl. [lameosoiickas spa u e€ mnepuoAbl: KeMOPHUNCKHIMA,
OPIOBUKCKUH, CUIYPUMCKHUM, JIE€BOHCKHW, KAaMEHHOYIOJIbHBIM, IEPMCKHUM.
Me3so30lickas 3pa 1 €€ Mepuobl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

Kaiinozoiickas 9pa u €€ mepuoibl:  MaJCOreHOBBIA,  HEOTCHOBBI,
aHTPONOI€HOBBIN. XapakTEpUCTUKAa KIMMaTa M T'€OJOTMYECKHX IPOLECCOB.
OCHOBHBIE 3TaIlbl BOJIOLUU PACTUTEIILHOTO U )KMBOTHOTO MHpa. ApoMop(do3bl y
pacTeHUM U KUBOTHbIX. [losiBIEeHWe, pacuBeT M BBIMUPAHHME TPYII KUBBIX

OpraHu3MOB

23

Cucrema OpraHM4eckoro Mupa Kak oOTpakeHue HBoJoUUU. (OCHOBHBIE

CUCTCMATHYCCKUC I'PYIIIBI OPTaHU3MOB

24

SBOHIOI_II/IH YCJIOBCKaA. AHTpOHOJ'IOF WA KaK HayKa. Pa3zButue Hpe[[CTaBJ'IeHI/Iﬁ 0




MPOMCXOXKICHUU deloBeka. Meronbl u3ydeHus aHTpororeHeza. CxojicTtBa u
pa3Iuuus 4eI0BeKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MOJIOKCHUE YETTOBEKA.

JBwkymme cwibl (hakTopsl) aHTpornioreHe3a. HaciencTBeHHass M3MEHUYUBOCTh U
€CTeCTBEHHBIN 0oTOOp. OOIIecTBeHHBIH 00pa3 KU3HU, HM3TOTOBJICHUE OPYAUN

Tpy/Zla, MBIIUIEHNE, PEYb

2.5

OCHOBHBIE CTaIuM M BETBU DSBOJIOLHMM YEJIOBEKA: ABCTPAIIONUTEKH, YemoBek
ymensiid, YenoBek npsamoxopdamuii, YemoBek HeaHIepTanbCKud, Yenosek
pazymHblii. Haxolku uckomaeMmbIX OCTAHKOB, BpPEMs CYIIECTBOBAHUS, 00JaCTh

pacrnpocTpaHeHHsl, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY AU

2.6

Yenoeueckue pacsl. OCHOBHBIE OOJIBIIME pachl: €BponeouHas (eBpasuiickasi),
HErpo-aBCTpaION IHAs (3KBaTOpHAIbHAS), MOHTOJIOMIHAS (a3marcko-
aMmepuKaHCKast). UepTsl MPUCIIOCOOICHHOCTH MPEICTaBUTEIICH YeTOBEYECKUX pac

K yCJIOBUSM CyLIeCTBOBaHUs. EnMHCTBO yenoBeueckux pac. Kpuruka pacuzma

Opranu3msbl ¥ OKpy:Karolas cpeaa

3.1

OKoJjorus Kak Hayka. 3aJaud W paslenbl 3KOJOTMU. MeToIbl IKOJIOTHMYECKUX
UCCIIeIOBaHMMi. DKojornyeckoe MupoBo33penue. Cpeapl 00UTaHUSI OPraHU3MOB:

BOJHAsA, HA3CMHO-BO3AYyIITHAA, TIOYBCHHAsA, BHYTPHUOPraHU3MCHHAA

3.2

Okonornyeckue  ¢aktopsl.  Krmaccudukanmss — 3KOJIOrMYecKHx  (akTOPOB:
abmoTHyeckne, OMOTHYECKHME W aHTPONOTreHHbIC. JIeHCTBHE SKOIOTHMYECKHX

(aKTOpOB Ha OpPraHU3MbI

3.3

AbGunoTtnueckue (HakTOphl: CBET, TEMIIEpaTypa, BIaKHOCTh. DOTONEPHOAU3M.
[IpucniocoOnenuss OpraHU3MOB K  JIHCTBUIO aOMOTHUYECKUX  (PaKTOpOB.

buonorunyeckue PUTMBI

3.4

buotnyeckue Qaxropel. Bumel OMoTHUecKHX B3aUMOJCHCTBUI: KOHKYpEHIIUS,
XMIHUYECTBO, MApPa3UTU3M, MYTyallu3M, KOMMEHCAIU3M (HaXJIEOHUYECTBO,
KBAPTUPAHTCTBO),  aMEHCAJIN3M,  HeWTpanu3M. 3HaueHue  OMOTHYECKHX

B3aMMOJEHCTBHI JIIs CYIIECTBOBAHUSI OPIraHU3MOB B PUPOAHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKHE XapPaKTCPUCTUKHU MOy JIAINH. OcHOBHBIE IIOKa3aTciin
MNOMyJIAIWH: YHUCIICHHOCTB, IUIOTHOCTb, POXIAACMOCTb, CMCPTHOCTL, IIPUPOCT,

MuUrpanus. I[I/IHaMI/IKa YUCJICHHOCTHU MMOIYJIALIUA U eé peryisaud

COO6IIICCTBa N 3KOJIOTMYCCKHUEC CUCTEMbI

4.1

CoobmecTBo opranuzMoB — OwuomneHo3. CTpyKTypbl OWOIIEHO3a: BHIOBaf,
NpOCTpaHCTBEHHasi, Tpoduueckass (mumenas). Buabl-momunantel. Csi3um B

5 )1(: (%15

4.2

Okonorudeckue cucreMbl  (9kocucteMbl). [loHsiTHEe 00 93KOCHUCTEME W




ouoreorieHoze. DYHKIMOHATbHBIE KOMIIOHEHTHl HIKOCHCTEMBI: TPOIYICHTHI,
KOHCYMEHTBI, peyleHTbl. KpyroBopoT BEIIEeCTB U IIOTOK SHEPTUU B DKOCUCTEME.
Tpoduueckue (mumeBbie) YpPOBHH OKOCHCTeMBbI. [luieBble 1€ HW  CETH.
OcHOBHBIE TOKa3aTeId HKOCUCTEMBbI: OmMoMacca, MPOAYKLHUS. DKOJOTHYECKHUE
MUPAMUIBL:  TPOAYKIMM, YHUCICHHOCTH, OuomMaccel. CBOHCTBAa HSKOCUCTEM:

yCTOMUUBOCTB, caMoperyJisiius, pazsutie. Cykueccus

4.3

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMa XBOMHOTO WU
LIMPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOTEHHBIE HKOCHCTEMBI. ATPOIKOCHCTEMBI. Y pOO3KOCHUCTEMBL.
Bbuonoruueckoe n X03HCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpazue kak QakTtop ycToiumBocTH dKocucTteM. CoxpaHeHHe

Ouosoruueckoro pazHooOpasus Ha 3emiie

4.4

VYuenne B.M. Bepnaackoro o Ouocdepe. I'paHuisl, coctaB M CTpPyKTypa
ounoceprl. KuBoe BemectBo u ero QyHkiuu. OcobeHHOCTH OHMOchepb Kak
rino0aibHOM 3KOocUcTeMbl. J[MHaMuyeckoe paBHOBecHMe M oOOpaTHas CBs3b B
ouocdepe. KpyroBopoTsl BemecTB W OMOTCOXMMUYECCKUE ITUKIBI 3JIEMEHTOB

(yrnepona, azora). 3o0HaIbHOCTH OMOchepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuecTBO B Ouocdepe 3emnu. AHTpONOreHHbIE HM3MEHEHHUss B Ouocdepe.
['mo6asibHBIE HKOTOTHYECKUE TTPOOIIEMBI.
OcHOBa palMOHAJIBHOTO  YIPABJICHUS MPUPOIHBIMH  pecypcaMh U HX

ucnonb3oBanue. JlocTmwkeHnst OMOJIOTHH U OXpaHa MPUPOIBI
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