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MHNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke nporpaMmbl MO OWOJOTUM TEOPETHUYECKYI0 OCHOBY s
ompeneneHuss MOAXOAOB K (OPMHUPOBAHUIO COJAEpXKAHUS Y4yeOHOro TMpeaMmera
«buonorus»  cocraBuiM:  KoHUentyanbHble — nojoxenus ~PIOC  COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIeH, COJIep:KaHus, pe3yabTaTOB O0yUeHHUsI U TpeOOBaHUM K
YPOBHIO TOJTOTOBKH BBIMTYCKHUKOB, TMOJIOXKEHHSI 00 OOHMX LENsAX M MPUHIUIAX,
XapaKTEPU3YyIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEeIHET0 0011ero o0pa3oBaHusl B
Poccuiickoit denepannm, a TakKe MOJOKEHUSI O crielupuKe OMOJIOTHH, €€ 3HAYCHUU B
MO3HAHWUU KUBOW MPUPOJBI U 00ECIIEUEHUH CYIIECTBOBAHUS YEJIOBEYECKOrO0 OOIIECTBA.
CoryiacHO Ha3BaHHBIM TOJIOKEHUSIM, OINPEAEIIEHbBl OCHOBHBIE (DYHKIIMU MPOrpPaMMBbI I10
OMoNOrNM U €€ CTPYKTypa.

[Iporpamma mo Ouosoruu Aa€T MpenCTaBICHHE O IeNAx, 00 obiel cTpareruu
oOy4eHMs, BOCIUTAHUS M Pa3BUTUA OOYYaIOIIMXCA CPEACTBAMH y4eOHOTO MpeaMeTa
«buonorusy, omnpenenser 00sA3aTeNbHOE NPEIMETHOE COJEP)KAHHE, €ro CTPYKTYpY,
pacnpenesieHue 1o pasziesaM U TeMaM, PEKOMEHAYEMYIO TIOCIIeI0BATENbHOCTh U3YUEHUS
yuyeOHOro MaTepuaia ¢ y4éTOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU
00pa30BaTeNLHOrO MPOIIECcCa, BO3PACTHBIX OCOOCHHOCTEN 00yJarommxcsl.

B mporpammMe mo OMOJNIOTMHM TaKXe YYUTHIBAIOTCA TpeOOBaHUSA K IUIAHUPYEMbIM
JUYHOCTHBIM, METAaNpeAMETHBIM U  TPEeIMETHBIM  pe3ylbTaTaM oOOyueHus B
(hOpMHUPOBAaHMM OCHOBHBIX BHJIOB Yy4eOHO-ITO3HABATEIBHOM JCATEIbHOCTH/YUSeOHBIX
JEUCTBUN 00YyJarONIUXCsl IO OCBOCHUIO COIEPKAHUSI OMOJIOTUYECKOT0 00pa3oBaHUsI.

B mporpamme mo Ouonmorum (10—-11 xmaccel, 6a30BBI ypOBEHb) peaM30BaH
NPUHIUI TPEEeMCTBEHHOCTH B HW3Y4YeHUM Ouosoruu, Onarogaps uYeMy B He
MIPOCMATPUBAETCS HAIIPABIEHHOCTh HAa PAa3BUTHE 3HAHMM, CBSI3aHHBIX C (OPMUPOBAHUEM
€CTECTBEHHO-HAYYHOI'O  MHMPOBO33PEHMSI, I[IEHHOCTHBIX  OpUEHTAlMi  JIMYHOCTH,
HKOJIOTMYECKOTO MBIIIJICHUS, IPEICTaBICHUA O 3JOPOBOM 00pa3e *KU3HU U OEpPEKHBIM
OTHOLIEHHEM K OKpYyXawlleh npupoaHon cpexne. llostomy Hapsay ¢ u3ydeHUEM
001IEOMOIOTUYECKUX TEOpU, a TakKe€ 3HAHMM O CTPOEHUHU KHUBBIX CHUCTEM Pa3HOIO
paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUIMX B HUX IMPOLECCOB B MporpaMme IO
OMOJIOTHM YZEJIEHO BHUMaHHE HCIOJb30BAHHUIO MOJYYEHHBIX 3HAHUN B MOBCEIHEBHOMN
KU3HU JJIs1 pEIICHUS TPUKIIAAHBIX 3a/1a4, B TOM YUCJe: MPO(PUIAKTAKHA HACIEICTBEHHBIX
3a00€eBaHUN 4YelIOBEeKa, MEAMKO-TEeHETUYECKOrO0 KOHCYJIbTUPOBAaHMS, OOOCHOBAHUS
AKOJIOTUYECKH 11e71eCO00pa3HOro MOBEICHUS B OKPY>KaIOIe MPUPOIHOM cpesie, aHalln3a
BIUSTHUSL XO3SWCTBEHHOW JAESITENbHOCTH YENOBEKa Ha COCTOSHUE TMPUPOAHBIX U
HCKYCCTBEHHBIX 3KOCHUCTEM. YCWICHHE BHHMAaHHUS K MPUKIAJHOW HANPABIECHHOCTH
yaeOHOTO mpenmera «buojorus» MPOAUKTOBAHO HEOOXOJUMOCTBIO OOECTICYCHUS
YCIOBUM NJiIsi pElIeHUs OJHOW M3 aKTyalbHBIX 3a/a4 ILIKOJbHOTO OHOJIOTMYECKOIro
oOpa3oBaHusi, KOTOpasi mpejnoyiaraetT (HOpMUPOBAHHE y OOYYAIOMIMXCA CIOCOOHOCTH
aJanTUPOBATHCS K U3MEHEHHSIM JTMHAMUYHO Pa3BUBAIOLIErOCSI COBPEMEHHOTO MUpA.



buonorus Ha ypoBHE cpeaHero oo1ero o0pa3oBaHus 3aHUMAET BakHOe MecTo. OHa
obOecrieunBaeT (GopMUpPOBaHUE y OOYYAIOIIMXCS TPEACTABICHUNA O HAYYHOW KapTHUHE
MHpa, pacmupseT U 0000I1aeT 3HaHUS O KUBOH IPHUPOAE, €€ OTIMIUTEIBHBIX MPU3HAKAX
— YPOBHEBOM OpraHu3alMi M HBOJIIOIUHU, CO3MAET YCIOBUS JJIA: MO3HAHUS 3aKOHOB
KUBOU TIpUPObI, popMupoBaHUs (PYHKIIMOHATBHON I'PaMOTHOCTH, HABBIKOB 3I0POBOIO
u Oe3ormacHoro o0pa3a KM3HHU, SKOJOTUYECKOTO MBIIIJICHUS, [ICHHOCTHOTO OTHOIICHUS K
KUBOU NPUPOJE U YEIIOBEKY.

Bonbiioe 3HaueHue OHONOTHMA UMEET TaKXKe JJisl PElICHUS BOCHUTATENbHBIX U
Pa3BUBAIOIIMX 3a/lady CpPEJAHEro oOIero oO0pa3oBaHUs, COIUAIM3AIUU O00YYaIOIIUXCS.
N3yuenue Ouosioruu obOecreurBaeT yclIoBUsS NIt (OPMUPOBAHUS MHTEIUICKTYaJIbHBIX,
KOMMYHUKAIITMOHHBIX W HMH(POPMAIMOHHBIX HABBIKOB, ACTECTHYECCKOW KYIBTYPHI,
CIIOCOOCTBYET HMHTETpAIlMU OWOJOTUYECKUX 3HAHWA C TPEACTABICHHSAMHU W3 JPYTHX
y4eOHBIX TMPEIMETOB, B YACTHOCTH, (u3uku, Xumuu U reorpaduu. HaszBaHHbIe
MOJIOKEHUS O TIpeIHa3HAYEHUHU y4eOHOTO npeameTa «buoaorus» cocTaBuiIm OCHOBY s
OTIpeNeCHUsT TMOAXOJOB K OTOOPY W CTPYKTYPHUPOBAHHMIO €T0  COACpPKaHUS,
MIPEICTABJIICHHOTO B MPOTpaMMe 10 OMOJIOTHH.

Ot6op coxepxkanusi yueOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBJIEH C MO3ULUNA KyIbTYpPOCOOOPAa3HOTO IMOJX0Ja, B COOTBETCTBUU C KOTOPHIM
oOydJaromniiecs: JTOJDKHBI OCBOWTH 3HAHUS W YMEHHsS, 3HAUMMBbIe N7 (OPMHUPOBAHUS
o0IIel KyJIbTyphl, ONPEACISIIONINE aJeKBATHOE IOBEICHUE YEJIOBEKAa B OKPYIKAIOIIEH
MPUPOJHONM Cpele, BOCTPEOOBAaHHbIE B TIOBCEAHEBHOM JKM3HU M MPAKTUYECKOU
nesitenbHOocTH. Oco00oe MecToO B O3TOH CHCTEME 3HAHWM 3aHUMAIOT 3JIEMEHTHI
collepKaHUsl, KOTOPBIE CIy>KaT OCHOBOW Juisi (OpMUPOBAHUS MPEACTABICHUN O
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHMHE MHpPa U IEHHOCTHBIX OPHEHTAIIHIX
JUYHOCTH, CITIOCOOCTBYIONIUX TYMaHU3AIMKH OMOJIOTHIECKOTO 00pa30BaHMUS.

CTpyKTypHUpOBaHUE COJECpPKaHUs ydeOHOTO MaTeprajia B MpOrpaMMe 1Mo OMOJIOTHH
OCYIIECTBJICHO C Yy4Y€TOM TMPUOPUTETHOTO 3HAYCHHUS 3HAHUM 00 OTIMYUTEIIHHBIX
OCOOEHHOCTSIX JKUBOW TMPHUPONBI, O €€ YPOBHEBOW OpraHWU3alMM ¥ JBOJIONUH. B
COOTBETCTBHM C D3THM B CTPYKType ydeOHOro mpeamera «buosorus» BbIICICHBI
CIIeIYIONINE COJCp)KaTeabHbIC JHHUM: «bHonorus kak Hayka. MeTOJbl Hay4YHOTO
no3HaHus», «Knerka kak Owonormdeckas cucreMma», «OpraHu3M Kak OHOJIOTHYECKas
cuctemay, «CucreMa u MHOTooOpasue OpPraHMYECKOTO MHUpPay», «IBOJIOIUS KUBOU
MPUPOBDY, « IKOCUCTEMBI M PUCYIIINE UM 3aKOHOMEPHOCTIY.

Lens n3yuenus yuyeOHOTO mpeaMmeTa «brosorus» Ha 6a30BOM YPOBHE — OBJIAJICHUE
OOyJaroNIMMUCS 3HAHUSAMH O CTPYKTYPHO-(DYHKITMOHAJILHOH OpraHMU3aIlii IKUBBIX
CHUCTEM pA3HOTO paHra W TPHOOPETEHHE YMEHHWHA WCIOJIh30BaTh OTHU 3HAHWS IS
IPAMOTHBIX JEHCTBUN B OTHOIIEHWN OOBEKTOB KMBOW MPHUPOABI U PEIICHUS PA3TUIHBIX
KU3HEHHBIX TIPOOJICM.

JlocTkeHue 1enu u3ydeHusi yueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE
oOecrieuynBaeTcs pelieHueM CIeIyIoNUX 3a1au:



OCBOCHHE O0YUYaIOIIMMHUCS CUCTEMBI 3HAHUN O OMOJIOTUYECKUX TEOPUSX, YUCHUSX,
3aKOHAaX, 3aKOHOMEpPHOCTSIX, THUIOTE3aX, MpPaBHIAX, CIYXAallUX OCHOBOM  JJIA
dbopMHUpoBaHMS TIPEACTABICHUN O E€CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O METOJax
HAY4YHOT'O MMO3HAHMS, CTPOEHUH, MHOTO00Opa3 U 0COOEHHOCTSIX KUBBIX CUCTEM PA3HOIO
YPOBHSI OpTraHM3alluH, BBIJAIOMIMXCA OTKPBITHUSX U COBPEMEHHBIX HCCIEAOBAHUSIX B
OMOJIOTHY;

dbopmupoBaHre y OOydYaronmuxcsi IMO3HABATEIBHBIX, WHTEIUICKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MpOIleCcCe aHAIKM3a JAHHBIX O MyTSIX Pa3BUTHUSI B OMOJIOTHH
HAy4YHBIX B3IJIAJIOB, UJIEW U MOJIXOJ0B K HM3YUYECHHUIO JKUBBIX CHCTEM Pa3HOTO YpPOBHS
OpraHu3allvy;

CTaHOBJICHHE Y 00YyYarOIUXCsl 00IIel KyJIbTypbl, (DYHKIIMOHAJIBLHON TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSICHSATH U OLICHUBATH SIBJICHUS OKPYXAIOIIETO0 MHpa >KUBOU
MIPUPOIbI HA OCHOBAHUH 3HAHUU U OTBITA, TIOJYYCHHBIX MPU U3YUECHUU OHOJIOTUY;

dbopmupoBanre y  oOydaromuxcsi ~YMEHHH  WUIIOCTPUPOBATh  3HAUYCHHUE
OMOJIOTMYECKUX 3HAHUW B NPAKTUUYECKON JICSATEIBHOCTH YEJIOBEKA, PAa3BUTHU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCNHUTaHUE YOEKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEJIOBEKOM >KHUBOMU
MIPUPOIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOLICHHUS K HEH, COOIIOIEHUS ATHUECKIX HOPM
P TPOBEJICHUN OMOJIOTUYECKUX UCCIICTOBAHMUIA;

OCO3HAHME IICHHOCTH OHWOJIOTMYECKMX 3HAHUM i1 TOBBIICHUS  YPOBHS
AKOJIOTUYECKOHN KYJIBTYpHbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

NpUMEHEHUE NPUOOPETEHHBIX 3HAHUN M yYMEHUW B TOBCEJHEBHOW >KU3HU IS
OLICHKHM IIOCJICICTBUA CBOEU JEATEIBHOCTH MO OTHOLICHUIO K OKPYXKAIOLIEH Cpene,
COOCTBEHHOMY  3/I0pOBbIO, OOOCHOBaHHME M COONIIOJICHHE Mep MPOQPHIAKTUKA
3a00s1eBaHUM.

B cucreme cpennero obimiero obpazoBanus «buosiorus», uzyuaemas Ha 0a30BOM
YpOBHE, SBISIETCS OOS3aTENbHBIM YYEOHBIM MPEAMETOM, BXOISIIMM B COCTaB
npeaMeTHOU 06sacTu «EcTecTBeHHO-HAYYHBIC TTPEAMETHD».

Jlns u3ydyeHus Ouosiorud Ha 0a30BOM YpOBHE cCpeaHero oOmiero oOpa3oBaHUS
otBoauTCs 68 yacoB: B 10 knacce — 34 vaca (1 yac B Henenmto), B 11 knacce — 34 yaca (1
4ac B HEJEIO).

Heanb wu3yueHus ydyeOHOTO MpEAMETA: OBJAJCHUE YYAINIUMHUCS 3HAHUSIMU O KUBOUH
NpUPOZIE M TPUCYIIUX €M 3aKOHOMEPHOCTAX, OONMMH METOJAaMH €€ H3YyYCHUS,
y4eOHBIMU YMEHUSMHU TIPUMECHCHHS OMOJIOTHUSCKUX 3HAHUU JIJI1 OOBSICHEHHS MPOIIECCOB
U SBJICHUA JKMBOW TIPUPOJBI, IKU3HEICATCIHHOCTH COOCTBEHHOTO OpraHU3Ma,
HaIPaBJICHHBIX HA COXPAHCHHUE OKPYKaIOIIEH IPUPOIBI U 3/T0POBbSI UETIOBEKA.

JlaHHas 11e1b pelaeT CIeyIoNue o0pa3oBaTeIbHbIC 3a1aUH:

oOyyarorue:



Crnioco6cTBOBaTh: (POPMUPOBAHUIO HA 0a3e 3HAHUM M YMEHHM HayYHOW KapTHUHBI
MHUpa KaKk KOMIIOHEHTa 00I11€YeI0BEUECKON KYIbTYpHI.

OCBOCHMIO 3HAaHMM O OHOJOTUYECKUX CHUCTEeMax (KJIeTKa, OpraHu3M, BU],
HKOCUCTEMA); UCTOPUHU PA3BUTHSI COBPEMEHHBIX MPEJCTaBICHUIN O dKUBON IPUPOJIC;

BBIJIAIONINXCSI OTKPBITUSX B OMOJIOTHYECKO HayKe;

ponu OroJIOornYeCKOn HayKH B dbopmupoBaHUU COBPEMEHHOMU
€CTECTBEHHOHAYYHOW KapTUHBI MUPA;

METOJIaX HAyYHOT'O MO3HAHUS.

PaszsuBaromue:

Co3naBaTh MOTHBAIIMIO HA : OBJAJCHUE YMEHHUSIMU OOOCHOBBIBATH MECTO U POJIb
OMOJIOTHYECKUX 3HAHUM B IPAKTUUECKOUN JEATEIbHOCTH JIIOJEH, pa3BUTUU COBPEMEHHBIX
TEXHOJIOTHUW;, TPOBOJUTH HAOIIOJCHUSI 32 DKOCHUCTEMAMHU C IIEJIbI0 HUX OIUCAHUSA H
BBISIBJICHUSI €CTECTBEHHBIX M aHTPOIMOTE€HHBIX M3MEHEHUMW; HAXOIAUTh W aHAJIM3UPOBATh
UH(}OpMAIUIO O )KUBBIX 00BEKTAX;

* pa3BUTHE I[I03HABATEIIbHBIX HWHTEPECOB, HWHTEIUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B MpoIecce U3YYCHUS BBIIAOMIMXCA JOCTHKEHUM OMOJIOTUH, BOILIEIINX
B O0OIIEYETOBEUECKYIO KYJIbTYpPY; CJIOXKHBIX W TPOTUBOPEUUBBIX MYTEH pPa3BUTHUS
COBPEMEHHBIX HAyUYHBIX B3IJISA0B, UJIEH, TEOPUid, KOHIICMIIMM, pa3IMYHBIX TUNOTE3 (O
CYIIHOCTH M TPOUCXOXKICHUU >KU3HU, YEJOBEKa) B XoJie PadOThl € pa3IU4YHBIMU
MCTOYHUKAMU UH(OOpMAITNH;

BocnurarensHele:

BocnuTheiBaTh MO3UTUBHOE IIEHHOCTHOE OTHOIICHHE K JKUBOW TPUPOJE,
COOCTBEHHOMY 3JI0POBBIO M 3JIOPOBBIO IPYTUX JIFOJIEH, KYJIbTYPhI OBEJACHUS B IPUPOJIE ;

yOEXJICHHOCTH B BO3MOXXHOCTHM TO3HAHMS >KUBOM MPUPOABI, HEOOXOIUMOCTH
OEepeXXHOTO OTHOILICHUS K IPUPOTHOU cpejie, COOCTBEHHOMY 3/10POBbIO;

YBa)KEHUSI K MHEHUIO OIIMOHEHTA MPU 00CYXJICHUU OMOJIOTMYECKUX MPOOJIeM;

WCITIOJIb30BAaHUE MPUOOPETCHHBIX 3HAHUN W YMEHHI B MOBCEIHEBHOM >KU3HH JIJIS
OLICHKHU TIOCJICACTBUM CBOCUW JAEATEIBHOCTH IO OTHOUICHUIO K OKPYXKAIOIIEH Cpele,
3JI0POBBIO APYTHX JIOJEH U COOCTBEHHOMY 37I0POBBIO;

00OCHOBaHUSI U COONIOACHUS Mep MNpOPUIAKTUKH 3a00JIeBaHUM, MPaBUII
MOBEJICHUS B IIPUPOJIE.

PaGouast mporpaMmMa cOepKUT CIETYIONTNE pa3aesibl:

10 xnace
1.buosiorus kak Hayka. — 24.
2. JKuBble cucTeMsl U UX OpraHu3anus — 14.
3. XUMHYECKHUI COCTaB U CTPOCHUE KIIETKU — 8.
4 )Kn3zHenesaTenbHOCTh KIETKA — 64
5. Pa3MHOXEHME U MHAUBUIYAJIbHOE Pa3BUTUE OPTaHU3MOB-54
6.HacneacTBeHHOCTh M1 K3MEHYMBOCTh OPraHU3MOB-84
7. Cenexiust oprann3MoB. OCHOBBI OMOTEXHOJIOTHUN-34



11 kaace

1. DBomronimoHHas 6uosorus - 9yq.

2. BO3HHMKHOBEHHE M pa3BUTHUE KM3HU Ha 3emiie - 9u.
3. OpraHus3Mbl U OKpy’Karoias cpeaa - S4.

4. - CooOi1mecTBa U DKOJIOTHUECKHUE CUCTEMBI 9 4.

[TpenycMOTpeHs! clieayronue Buibl KOHTPOJIS:
1. KontposnbHbie pabOThI

2. CamocTosTeNbHbIE padOThI
3. TecroBas mpoBepka.



COAEPKAHUE OBYUYEHUSA
10 KUIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (pusiocodueit, STUKON, SCTETUKON U MPaBOM.
Ponp Owonormu B (OpMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OTMMCaHUE,
U3MEpeHue, KilacCUpUKalMs, MOJETUPOBaHUE, CTaTHUCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbenos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOJIBD.

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

[Ipaktnueckass padora Ne 1. «Jcmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTEeMbI U UX OPraHU3AIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK IpeAMET u3ydeHus: ouosnoruu. OTinune
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPO/IBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YpOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHbIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOreoIeHOTHYECKui), OMoChepHBIi.

JdeMoHCcTpauu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
YKABOW MPUPOIBD».

O6opynoBanue: moaenb MmoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHNE KJIETKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKUE DJIEMEHTBI: MaKpPOSJIEMEHTHI,
MUKpPO3JIeMEeHThI. Boia 1 MuHepaibHbIe BelecTBa.

OyHKIMM BOABI U MHHEPAJIBHBIX BelIeCTB B KkieTke. [lommepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOM MOJIEKYyJbl (TIepBUYHAs, BTOpUYHAS, TPETHUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OeikoB. buonoruueckue
byHKIUN OEIKOB.

®epmentsl — Owuonormdeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunoctb. KodepmeHnTsl. BuTamuHbl.
OTnnuus pepMEHTOB OT HEOPTraHMYECKUX KaTaIU3aTOPOB.



YrneBompl:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KCHpu003a),
aucaxapuabel  (caxaposa, JaKTo3a) MW TosMcaxapulibl  (Kpaxmal, TJIUKOTEH,
1esuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlunuael:  Tpurauuepuabl, Qocdonunuasl, crepounbl. [wapoduasHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
yTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorsl: JHK wu PHK. Hykneormaer — MoOHOMeEpHI
HyKJIenHOBBIX KucjoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenune n ¢pynkunu PHK.
Bunasl PHK. AT®: ctpoenue u pyHKIIHIH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIETKH.

Knerka kak mnenoctHas xuBas cuctema. OOmme NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, monekyhsl JIHK kak reHermdeckuit ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTHYecKass U mpokapuotuyeckasd. OcOOEHHOCTH
CTpPOEHHUsI MPOKApHOTUYECKON KieTku. KnerouHas creHka Oakrepuid. CTpoeHwue
IYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOM U
IrpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
¢bynkuuu. [1nazmarnueckas memOpana, e€ ceoiictBa U PyHkuu. L{uTomnnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmmapat ['ombmxw,
an30cOoMBI. [10IyaBTOHOMHBIE OPraHoOMJbl KJIETKH: MHUTOXOHIPHM, IUIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApHM u TulacTua. Bunbl mmactun. HememOpanHbie
OpPraHoOu/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTpP, UEHTPUOJIH, PECHUYKH,
KryTUKU. DYHKIIMKM OPraHOUAO0B KJIETKU. BKIiltoueHus.

Anpo — perynaropHsiid HeHTp KieTku. CTpoeHue sjpa: siaepHas 000JouKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BEIIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

[unarpammer:  «PacnpeneneHne XMMHUYECKHX JJIEMEHTOB B HEXHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIEN.

Tabmuubl n cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX JJIEMEHTOBY,
«CTpoeHre MoJeKyJibl BOJb», «brocunTes 0enka», « CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenne pepmentay, «Hyknennosrsie kuciotel. JJHK», «Ctpoenne momnekynbl
AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOM KIIETKHY,
«CTpoeHHEe pACTUTENBbHOM KIETKW», «CTpoeHHe NPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue spa KIEeTKu», « Y IeBOAb, «JIMnuas».



ObopynoBaHue: CBETOBOM MHKPOCKOI, OOOpyZAOBaHHME Jisi TMPOBEACHUS
HAOIOICHUH, W3MEpPEHHUH, AKCIEPUMEHTOB, MHKpPOMNpENapaTrbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpPUAIbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKON AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpe aMUIa3bl WA KaTajla3bl).

Jlabopatopuas pabora Ne 2. «lM3ydyeHwe CTpOCHHS KJICTOK paCTEHUH,
YKUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BENIeCTB, WU METa00IN3M. ACCUMUIIALMS (TUIACTUYECKUM OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEIIECTB M DHEPTUU B IOHHMMaHUU
MeTabon3ma.

Tunel oOMeHa BelecTB: aBTOTPO(PHBINA U reTepoTpodHbiid. Ponb ¢pepmeHToB
B 0OMEHE BEIIECTB U MPEBPALIEHUN YJHEPTUU B KIIETKE.

®ortocunte3. CBeroBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
¢dorocunTeza. IphekTUBHOCTh (HOTOCHHTE3a. 3HaUCHHE (POTOCUHTE3A IS )KU3HU
Ha 3emiie. BausiHue ycnoBuil cpenbl Ha (GOTOCHMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMocuHTEe3. XEeMOCUHTE3UPYIoIUe OakTepun. 3HAUYCHUE XEMOCUHTE3a JIs
YKU3HH Ha 3emIe.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJICICHHE U
aKKyMyJIMDOBAaHHE OHHEPruM B KJIETKE. OITambl SHEPreTHUecKoro oOMeHa.
['mukonu3. bpoxenue u ero Buabl. KuciopoaHoe OKHCIEHUE, WM KIETOYHOE
JBIXAHUE. OxkucnurensHoOeE dbochopunupoBaHue. D@ deKTUBHOCTD
HHEPIeTUICCKOr0 OOMEHA.

Peakimuu wmatpuuHoro cunrte3a. [enermyeckas wunHpopmanus wu JHK.
Peanuzauus reHetuueckoil uH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuaTe3 PHK. Tpancnsuus — Guocunres
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHI. MicTopust oTkpeiTust Bupycos (/1. U.
HNBanoBckuit). OCOOEHHOCTM CTPOEGHHMSI M JKM3HEHHOIO LHKJIa BHUPYCOB.
baktepuodaru. bonesnu pacTeHui, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynonedunura yenosexka (BY) — Bo36yautens CIIN/a.
OOpatHast ~ TpaHCKpHWIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunakruka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHCcTpanuu:



[Toptpetsr: H. K. Konsuos, /1. 1. iBanosckuii, K. A. Tumunpsses.

Tabmuubr u cxembl: «Tunbel muTanusy, «Metadbomuzm», «MUTOXOHAPHUIY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xuzHeHHbId nukin Bupyca CIIN/a,
oaxTepuodaray, «Pemmmkarus JTHK.

Oo0opynoBanue: monenu-anmnkauun «Yasoenue JIHK u Tpanckpunuums»,
«buocunres 6enkay, «CTpoeHue KIeTku», Mojenb cTpykTypsl JJHK.

Tema 5. PazaMHokeHMe M MHAUBUAYAJbHOE Pa3BUTHE OPTAHU3MOB.

KieTouHblit UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipoueccel, mpoTekaromue B uHTepdaze. Pernmkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JIumiouHeIi W TatvlOMJHBIA  XpOMOCOMHBIE  HAOOphl.  XpOMaTHUbI.
[[uTONIOrMYECKNE OCHOBBI  Pa3sMHOKEHHS M UHIAUBUIAYAJIBHOIO  Pa3BUTHSA
OpPTaHHU3MOB.

Henenne knetkn — muto3. Craaum murosa. IIponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOTrMYECKU CMBICT MUTO3A.

[TporpamMmmupyemasi ruOesb KIETKH — aromTo3.

dopmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U mosoBoe. Bunabl Oecrosnoro
Pa3MHOXKEHUS: JEJEHUE HaJABOE, ITIOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBaHHE
OpraHU3MOB, €r0 3HAYCHHE ISl CEJICKLUU.

[TonoBo€ pazMHOKEHUE, €T0 OTIINYHS OT OECIIOJIOTO.

Meiio3. Cranun meio3a. Ilpoueccsl, nmpoucxonsdinne Ha CTagusx Meiosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOTMYECKUN CMBICT H
3Ha4YEeHUE Meno3a.

['amerorenes — mpoiecc 0Opa30BaHUs TMOJOBBIX KIETOK Yy JKHUBOTHBIX.
[TonoBbIe >keie3bl: CEMEHHUKH U SMYHUKU. OOpa3oBaHHE U pPa3BUTHE IOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOIEHES3.
OCOOEHHOCTH CTpPOEHMS SWIIEKIETOK U crepMaTo30uaoB. OmIogoTBOpEHUE.
ITaprenorenes.

WunuBunyanbHoe pasBuTHE (OHTOTE€HE3). OMOpPHOHAIIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHANIBHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npobOnenue, racTpyisiusi, opraHorene3. IloctamOpuoHanbHOE pazButhe. TuIbI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpAMOE, HempsiMoe (IMYMHOYHOE). BausHue
CpeIbl Ha Pa3BUTHE OPTraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIC
YPOICTBa.

Poct m pasButne pacteHuil. OHTOr€HE3 LBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHH, CTA/INM PA3BUTHS.



JlemoHcTpanum:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy ULBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenmitn, «J/lemenue kieTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Menosy», «Ilpsmoe n HenpsiMoe pa3BUTHEY, «'ameToreHes y MIEKONUTAIOIIUX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKpOIIpenapaThl «CriepmMaTo30uibl
MJICKOIIUTAIOIIETOY, «SIHleKIeTKa MieKonuTarouero», «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHash MOJelb-alIuIuKanus «JleJeHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HabmiompeHue MuUTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnaparaxy».

JlaGoparopuas pabota Ne 4. «M3yueHuwe CTpPOCHHSI TOJIOBBIX KIJIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HaciieAcTBEHHOCTh 1 K3BMEHYMBOCTH OPraHU3MOB.

[Ipenmet u 3a1aun reHETUKU. MIcTOpus pa3BuTHs TEHETUKUA. POsIb IMTOJIOTHH
1 SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKH. BKiIam poOCCHUCKUX M 3apyOeKHBIX
V4EHBIX B pa3BUTHE TEHETUKU. MeETolnbl TEHETUKH (THOPHUI0JIOrHYECKUM,
IUTOT€HETUYECKHM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBbIE TI'€HETHYECKUE
NMoHATHSA. [ eHeTnUecKass CMHMBOJIMKA, UCTIOJIB3YyEMAs B CXEMaX CKPEIIUBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIIEHHbIE . Menaenem.
MonorubpuiHOe CKpellMBaHUEe. 3aKOH €JIMHO0-00pa3us THOPHUIOB IIEPBOTO
nokoyieHusA. IIpaBuno JOMHUHMpOBaHMWS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unioresa ynctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpemuMBaHWe. 3aKOH  HE3aBUCHMOTO  HAacleOBaHUS
npu3HakoB.  lluToreHeTndeckue  OCHOBBI  JUTHOPUIIHOTO  CKPEIIUBAHUA.
AHanu3upymolee ckpenpanue. Fcrnonp30BaHne aHATM3UPYIOUIETO CKPEITMBAHNUS
JJISL OTIPEICJICHHS] TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEOBAaHUIO NeHOB. HapyleHue cueruieHusi reHOB B PE3yibTare
KPOCCUHTOBEpA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. | eHeTuYecKne KapThl.

['enetnka mosa. XpoMOCOMHOE ONpeAeeHUE Moyia. AyTOCOMBI U MOJIOBBIE
XpoMocoMbI. ['omorametrHele M reTeporaMeTHeie OpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLIETVIEHHBIX C MOJIOM.

N3MeHunBOCTh. BBl ”3MEHUYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponb  cpenpl B HEHACHIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA



MOIU(PUKAIIMOHHON U3MEHUYUBOCTH. BaprallnoHHbIN psia M BapuallMOHHAsT KPUBas.
Hopma peakuum npuszHaka. KonnuecTBEHHbIE M KAa4YE€CTBCHHBIE MPU3HAKU U HX
HOopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TE€HOTHIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIeCC — OCHOBA KOMOWHATHBHOMU
M3MEHUYMBOCTUA. MyTaIrmoHHas U3MEHUYNBOCTh. Kitaccudukanust MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa u nmpuuuHbl MyTanuid. MyTareHHbIE (DaKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uyenoBeka. Kapumorunm uenoBeka. OCHOBHBIE METOABI T€HETHUKU
YeJIOBEKa: TCHECATOTHUCCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISAPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE Tr€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M]P-ananu3a. HacnencTtBeHHble 3a00j€BaHUsI 4YEJNOBEKAa: TeHHBbIE OOJE3HH,
OOJIE3HH C HACJEICTBEHHOW MpPEIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue W reHepatuBHble MyTanuu. CTBOJOBBIE KIETKU. [IpuHIUIIBI
3I0pOBOTO 00pa3a >KM3HU, TUATHOCTUKH, NMPO(UIAKTUKY U JICYECHUS TEHETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAaHHME. 3HAUYCHUE MEAUIIMHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuet u cxembl:  «MOHOTHOpPHIHOE  CKpeIMBaHWE W €TI0
ATOI€HETUYECKAasT OCHOBa», «3aKOH pAaCIICIUICHHS W €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOThl  Tamer», «JurubpumHoe  CKpeluMBaHHEY,
«uTomornyeckue OCHOBBI  JUTHOPUIHOTO CKPEILLUBAHUAY, «Meiiosy,
«B3anmonencTBuEe AJUICNIBHBIX TE€HOB», «l'e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
bakTopa», «I'eHeTrKa rpynn KpoBu», « MyTaliMoOHHas U3MEHYUBOCTY.

O6opynoBanue: Mojaenu-amInKaun «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHKPOCKOII M MHKpompenapaT «/lpo3zopuna» (Hopma, MyTauuu
(GhOopMBI KPBUIBEB U OKPACKH Tena), repobapuil «I'opox moCeBHON.

JlabopaTopHble M NpakTHYecKHe padoThbI:

JlabGopaTtopuas pabora Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JTUTHOPUHOTO CKPEIUBAHUS y TPO30( I HAa TOTOBBIX MUKPOIIPEapaTax.



JlabopaTtopHnas pabora Ne 6. «M3yuenne MoauuKaIMOHHON N3MEHUYNBOCTH,
IIOCTPOECHHUE BAPUALIMOHHOTO PsIa U BAPUALIMOHHON KPUBOM.

JlaGopaTtopHas pabora Ne 7. «AHamu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJI0BEKa.

Tema 7. Cestekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKICHUE CEJIEKINU U JTOMECTHKALHS.
Yuenne H. . BaBumoBa o0 1eHTpaXx MPOUCXOXKIECHUS W MHOT000pa3us
KYJbTYpPHBIX pacTeHUH. LIEHTpbl MPOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METOJbI CeNeKIUU. MaccoBbIi U MHAUBUAYAJIbHBIIA OTOOPHI B
CEJICKIMU PACTEHMM M JKMBOTHBIX. OLEHKa 3KCTEpbepa. BIM3KOpOACTBEHHOE
cKkpenuBanue — HMHOpuAMHT. Yucras nuHusa. CKpellMBaHUE YHCTHIX JIUHUMH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnas rubpummuzanuss u e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
MOJyYCHUE TOIUIUIONAO0B. JIOCTMKEHHUS CENEKIMA PACTEHHWH, >KUBOTHBIX U
MHUKPOOPIaHU3MOB.

buotexHonoruss Kak OTpacib NPOW3BOACTBA. ['€HHAs WHMKEHEpHUs. OTalbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE pa3MHOKEHUE PACTEHUM.
KinonupoBanue BBICOKOIIPOAYKTUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okosoruueckue W dTtudeckue  mpoosembl. MO -  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JemoncTpanuu:

[Toptpersr: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpbI MPOMCXOXKACHUS U MHOTOOOpasus
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «CoOpTa KyJIbTYPHBIX
pactenuity, «OTnanéuHas rudpuauzamnus», «Padbotel akagemuka M. ®@. liBaHoBay,
«lomumnongusy, «OOBEKTHI OuOTEeXHONOTUW», «KieTouHnble KynabTyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U epeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsKH TUIOJ0B U KOPHEIIIOOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUSY.

JlabopaTopHble U NpaKTHYECKHE PadOThI:

Okckypeust «OCHOBHBIE METOABI W JOCTUXKEHHUS CEJIEKIMU PACTCHUN W
JKUBOTHBIX (Ha CEIIEKIHUOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  y4aCTOK, B TEIUIMYHOE XO3AWUCTBO, JAOOPATOPUIO
arpOyYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».



11 KITACC

Tema 1. DBoJIIOIIUOHHASI OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHUS SBOJIOIMOHHON TEOpUU. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBuzerensctBa HBOMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHHST BHUJOB B TMAJICOHTOJIOTHYECKON JIETOMHCH, TEPEXOIHbIE (OPMBIL.
buoreorpadguyeckue: cxoncTBO U paznuuue payH u ¢hjaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOJACTBA M Pa3IvuMsi SMOPHOHOB pa3HBIX BHUOB
NI03BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKHE: T'OMOJIOTUYHBIC, AHAJIOTUYHBIE,
pPYJIMMEHTAapHBbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOACTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTel y Bcex
OpraHU3MOB.

OpomonnoHHas Tteopus Y. JlapeuHa. Ilpeanocbuiki BO3HUKHOBEHHS
JapBuHU3Ma. JIBHOKylIuMe CHJIbI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOMpeeaEHHAasT W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunretnueckas teopus sBostonnu (CTI) 1 €€ OCHOBHBIE MOTO0KEHHUS.

MuxkposBosrorus. [lomynsnus kak eAMHUIA BUAA U SBOIIOLUN.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupojae. MyTalMOHHbBIN
npolecc ¥ KOMOWHATHBHAas W3MEHYMBOCTb. llomynsiiMOHHBIE BOJHBI U Apeud
reHoB. M30isums 1 Murpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoMtoUUU. [Ipumepsl
NPUCIOCOOJIEHUI y OpraHu3MoB. ApoMop(d03bl U UAHO-aAaNTaAL|H.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakposBonmorusi. PopMbl  3BONMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMTIOIUY.

[IpoucxoxieHne OT HecleUuaTM3UpOBaHHbIX MpenakoB. [Iporpeccupyromas
crienuanu3anus. AIanTUBHAS padalysl.

JleMoHCcTpaum:

[Toptpetsr: K. JIunuei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mrouiep, A. H. CeBeprios.

Tabmuis! 1 cxembl: «Pa3BuTHe OpraHMYecKOro Mupa Ha 3emiiey, «3apobIIIn
MO3BOHOYHBIX  JKHBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoppOBl  3a
cyuiectBoBaHue», «EcrecTBeHHBI 0TOOP», «MHOroobpasue cCOpToB pacTeHHID,
«MHoroobpasue  mopoa  KUBOTHbIX»,  «llomymsiuu»,  «MyTtamnronHas



U3MEHUYHMBOCTEY, «Apomopdo3by, «Umnoamanrammm», «OOmmas mereHepamms»,
«/IBmxymue cuibel 3Boouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHuE», «IIpuCnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMUECKOE BUI000pa30BaAHHUE.

O6opyioBaHME: KOJUIEKIMS HACEKOMBIX C Pa3jIMYHBIMU THUIIAMH OKpPACKH,
Ha0Op TUIOAOB M ceMsH, Koyuiekuus «l[Ipumepbl 3alUTHBIX TPUCIIOCOONICHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUNY, 0O0BEMHAs MOJEIb
«CTpoeHue roJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKuus «DopMbl COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWil», Monenp ammmkauus «llepekpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Butue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTtanuu QOpMbI KPbLIbEB U
OKpPACKH TeJa).

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

JlaGopatopuas padora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabota Ne 2. «OnucaHue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

Jlonay4Hble TpPEACTABICHHUS O 3apOKACHUM >KW3HU. HayuHble runoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHYecKas
HBOMIONUS. AOMOTEHHBIM CHUHTE3 OPTaHUYECKUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCIepUMEHTAIbHOE TOATBEPAKACHUE XUMUUYECKON 3BOIIOMA. HavyanbHbie 3Tarbl
ouonornyecko sBomonuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIMS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeiickas u
nporepo3oiickas dpel. llameosoiickas spa u €€ mepuoabl: KEeMOPHUHCKHUIA,
OPIOBUKCKUH, CUIIYPUNCKUN, TE€BOHCKUI, KAMEHHOYTOJIbHBIN, [IEPMCKUH.

Me3o301CKas 3pa U €€ NMEPUOAbl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaliHo3oiickas »3pa ®W €€ mNepuoAbl: MaJCOTCHOBbIM, HEOTECHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KJIMMaTa U reojJorndyeckux mporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTENIBHOIO M >KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
JKUBOTHBIX. [TosiBIIeHME, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpaxeHue 3BooUHH. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.



DBOJIIOIMS Y€JIOBEKA. AHTPOIIOJIOTHS KaK Hayka. Pa3Butue nmpeacTaBiIeHUid O
MPOUCXOXKJICHUM YelloBeKa. MeToabl u3ydyeHus aHTpororeHe3a. CxoicTtBa u
pa3Inuus YeI0BeKa U )KMBOTHBIX. CHCTEeMaTHYECKOE MOJI0KEHHUE YEJIOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOmecTBeHHBIH 00pa3 >KHU3HHU,
W3TOTOBJICHUE OPYJIUI TPyAa, MBIIILICHUE, PEYb.

OCHOBHBIE CTAJIUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpajIonuTeku, YenoBek
yMenbi, YenoBek mnpsaMoxoasuui, YenoBeKk HEaHACPTAIbCKUN, YernoBek
pa3yMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHMS, 00JacTb
pacrnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HH, OPY/IHS.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlIbHAs),  MOHTOJOUIHAsS
(a3uarcko-amepukaHnckasi).  UepTbl  MNPUCHOCOOJEHHOCTH  MpeJCTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYHIECTBOBaHUA. EMMHCTBO 4e€IOBEYECKUX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpersr: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mumep, I'. Opu, Y.
JlapBuH.

Tabmuupel n cxembl: «Bo3uukHOBeHHMe COJHEUYHON CHCTEMEBI», «Pa3Butune
opraHudeckoro wMupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuornueckas kietka», «COBpEMEHHAsl CHCTEMA OPraHUYECKOTO MHPA»,
«CpaBHEHHE AaHATOMUYECKMX YEPT CTPOCHMsI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTHYECKUX  HAXOJIOK  MPEIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue moam», «pesHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEeUECKUE pachh».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEPTalblla, KPOMAHbOHIIA), CIIECTNKUA WU
M300pKEHUSI KAMEHHBIX OPYIUd TEpPBOOBITHOTO YeloBeKa (KaMHHU-YOIIIEPHI,
pyowmna, ckpebiia), TEOXpPOHOJOTMYECKas Taliuna, KouieKuus «Dopmel
COXPAHHOCTU UCKOTIAEMbIX YKUBOTHBIX M PACTCHUIN.

JlaGopaTopHbie U MpaKTUYECKHEe PadoOThI:

[Tpaktrueckast padota Ne 1. «M3yyeHue MCKOMmaeMbIXx OCTaTKOB PACTCHHUUN U
YKUBOTHBIX B KOJIJICKIIUSX).

DKCKypcHsi «IBOJIOLUS OPraHMYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KpaeBEAUECKUI My3eil).

Tema 3. Opranu3msl U OKpYy:Kaomias cpeaa.

DKoJIorus Kak Hayka. 3aJaud U pa3zieibl 3KOJI0TUUA. MeToIbl 3KOJIOTHYECKUX
MCCJIEIOBAHUI. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YEJIOBEKA.



Cpenbl oOWTaHUS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3YyIIHAs, MMOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue Qakropsl. Kraccuduxamuss sxomorndeckux (HakTOpPOB:
abnotuyeckue, OWUOTHYECKHE U AaHTPOIOTreHHbe. JIeHCTBUE HKOJIOTUYECKHX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[IpucniocoOnenust OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKHX  (HaKTOPOB.
buosiornueckue puTMsl.

buotnueckue (bakTOopHI. Bunabr OMOTHUYECKUX B3aMO/ICHICTBUM:
KOHKYPEHLUs, XUIHUYECTBO, CUMOMO3 U ero ¢opMmel. [lapazutusm, koonepanus,
MyTyaju3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEeUTpau3M. 3HAu€HHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU nomyisuuu. OCHOBHBIE IIOKa3aTENH
NOMYJSLMNA: YHUCIEHHOCTh, IUIOTHOCTh, POXKJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCIeHHOCTH MOMYJISILUA U €€ Perysus.

JlemoHcTpanum:

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

Tabmunpl u cxembl: kapta «lIpuponusie 30Hb1 3emun», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausmy», «llomynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUUA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKUE padoThI:

JlabopaTtopnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN U3
Pa3HBIX MECT OOHUTAHUS.

JlabopaTtopHas paborta Ne 4. «BiusHre cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KoJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISAIUNA Pa3HBIX BUIOB
PACTEHHIN».

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpykTypbl OMOLIEHO3a: BUIOBa,
MPOCTpAHCTBEHHAs, Tpoduueckass (mumieBas). Buabl-momuHantel. CBsA3M B
ouoneHose.

DOkojyoruueckne cuctembl (dkocucteMbl). [lonstne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBOpoT BEIIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduyeckue (muiieBbie) YPOBHM SKOCHUCTEMbI. [IuineBble 1LEMM U CETH.
OCHOBHBIE TIOKa3aTENM SKOCHUCTEMBbI: OHOMacca, MPOAYKLHA. DKOJIOTUYECKHUE
OUPAMUIBL:  TPOAYKIMHM, YHUCICHHOCTH, OuomMaccel. (CBOHCTBAa 3KOCHUCTEM:
YCTOMYUBOCTb, CAMOpEryJiaLus, pazputue. Cykieccus.



[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI O3EP U pEK. DKOCHCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpPONIOr€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluMBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpasus Ha 3emiie.

Yyenne B. U. Bepuaackoro o Omocdepe. 'panutier, coctaB u CTpyKTypa
ouocheprl. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OHocdepbl Kak
rI100aJIbHOM JKOCHCTEMBbl. JlMHaMHueckoe paBHOBeCME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BEmIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoja,
azota). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMian. AHTPONOreHHbIE U3MEHEHUS B Ouocdepe.
['moOanbHbIE IKOJIOTHYECKUE TPOOIIEMBI.

CocyiiecTBOBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
VIOPABJICHHUS MPUPOJHBIMU pECypcaMM M HMX HCHOJIb30BaHuE. JlocTuxkeHus
OMOJIOTHHY U OXpaHa MPUPOJIbI.

JdeMoHCcTpauu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Beprnanckuii.

Tabmuubl u cxemsl: «llumieBbie nenn», «bUOLEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llemu nuranusy, «IKoJoTHYECKass TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOrOo  Jeca», «buomeno3 Bomoéma», «ArponeHo3», «lIpumepnsie
AHTPONIOTEHHbIE  BO3JECWCTBHS HAa  NpUPONY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHHs] BO3/lyXa W TPYHTOBBIX BOoA», «[louBa — BakHelIIasi cocTaBisiolIas
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKTOphI
PaOaKTUBHOTO 3arpsi3HeHus Ouocdepb», «O0mas crpykrypa Ouochepbi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoae».

O6opynoBaHue: MoJeib-anmuivKanus « TunuuHble OHOIIEHO3bD», TepOapuid
«PactutenbHBIe COOOIECTBAY, KOUICKINH «bHOIIeHO3», «Bpeaurenn BaKHEHIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTCHUH W
JKUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM SKOJIOTHYECKUM TPYIIIIaM OJHOTO BHJA,
Kpachnas knura Poccuiickoit ®enepannu, u300pakeHUs OXpaHSEMbIX BHUIOB
PaCTeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacno ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K pPE3yJIbTaTaM
OCBOGHMs  OOyyarolmMMHUCA TNpOrpaMM cpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHMYHOCTHBIX PE3YJbTATOB OCBOCHHUA mpeamera «buomorusy»
BBIJICJICHBI CIIEAYIONIME COCTABJIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
rPaXKJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K OOy4eHHI0O  OHOJIOTHH,
IIeJICHANPABICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH [I€EHHOCTHO-CMBICTOBBIMM  YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAIMYME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1LIEJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIMYHOCTHBIE PE3ynbTAaThl OCBOEHUS MpeaMeTa «bHUOIorus» JOCTUrarTCA B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleccaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS H
CaMOpA3BUTHUSA, PpA3BUTHUS BHYTPEHHEHW TMO3WLMUU JIMYHOCTH, NATPUOTU3MA,
YBAXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTAPIIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPAAULIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon depepanuu, MpUposie U
OKPYXKaroUIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYAIOIIUXCSl PYKOBOJCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE KU3HEHHOTO
ONBITA M OMNbITA JICSITEILHOCTH B MPOILECCE Peaar3allii OCHOBHBIX HaIpaBJICHUU
BOCIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHcKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TMPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIbLHOTO
OTHONIIEHUS K MHEHHUIO OINIMOHEHTOB TMpU OOCYKJIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaX JaHCKOMN WJIEHTUYHOCTH,
NaTpUOTU3Ma, YBAXXEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]
Ponunoi, ropaoctu 3a CBOW Kpai, CBOWO PoauHy, CBOM S3BIK M KYJIbTYDY,
MPONIOE U HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaelHas yOexXIEHHOCTh, TOTOBHOCTh K CIIyXEHHUIO U 3amure OTedyecTna,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOTO HApPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYHBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTENISIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS [EHHOCTEM CEMEWHOM JKU3HA B COOTBETCTBUMU C
TpaguuusaMu Haponos Poccun;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3/IEUCTBUS KUBOU MPUPOABI U €€ IECHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHAAX HCKYCCTBA, CTpEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢usuyeckoro BOCHUTAHUA, (POPMHUPOBAHMS KYJLTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0J1ArONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE THIMEHWYECKHX TIPaBWI W HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHMMAaHWE IICHHOCTH TIPaBUJ HMHIWBUIYaTbHOTO ¥  KOJUIGKTHBHOTO
0€3011acHOTO MOBEJCHHS B CUTYAIIHSIX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIIOCH;

OCO3HAHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPYZY, OCO3HAaHUE IIEHHOCTH MacTePCTBA, TPYI0IIO0HE;

TOTOBHOCTh K AKTUBHOW JEATEIbHOCTH TEXHOJOTUYECKOW W COLMAIbHOU
HaIPaBJICHHOCTU, CIOCOOHOCTh MHUIIMMPOBATDH, TIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TaKyIO JI€SITEIbHOCTD;

UHTEpEC K pa3NuyHbIM cdepaMm mpodeccHoHATbHOW IesTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun U Pearn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKH II€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUTAHUPOBAHMUST TIOCTYNKOB W OIICHKM WX BO3MOXKHBIX TIOCIEACTBUN ISt
OKPYKAIOIIEU CPELBI;

OCO3HaHHWE TJI00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJieM W MyTel ux
peleHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TPU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJl  TMOBEACHHUS B MPUPOJIE,
HAIpaBJICHHBIX HAa COXpPAaHEHHE pPaBHOBECHs B OJKOCHUCTEMaX, OXpaHy BHJIOB,
IKOCUCTEM, Orochepsr);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYXKAIOUIEH
MPUPOIHON CpeJlie, YMEHHE MPOTHO3UPOBATh HEOJArONMPUSITHBIE AKOJOTHUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPAKTUKE, TOTOBHOCTU K YYACTHUIO B MPAKTUYECKOMN JIEATETBHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTF MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MpPaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOW KYJIbTYphl KaK CpEICTBa
B3aMMO/JICHCTBUS MEXKTY JIFOAbMH M MIO3HAHUS MUPA;

MOHMMAaHUE cherudUuKd OWOJIOTMM KaK HayKH, OCO3HAHHMS €€ poJikh B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpEACTaBICHUSI 00 OKpYKalollleM MHpPE KaK O €IMHCTBE IMPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pEIIaTh PECypCHblE  MPOOJIEMbI  pPa3BUTHS
YeJIOBEUECTBA, TTOMCKA MyTEH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh, B TOJYyYCHUH OWOJOTHYECKUX 3HAHWM B IEIAX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3Y4YEeHUU OUOJIOTUH;

MOHMMAHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYaeMble 3HAHUS [JIsl aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUYEHUST HAa OCHOBE HAay4yHBIX (PaKkToB U
UMEIOITUXCS JAHHBIX C IIEJIbIO MTOTYyUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus mpo0JieM B peabHBIX KU3HCHHBIX CUTYAIUX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO NESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HEMpPEephIBHOMY  00pa3oBaHUIO H
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yibTaThl OCBOCHUS yueOHOTo mnpeamera «buomorus»
BKIIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTpaXKaroLIUe
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HAONMIOJIEHWe, HM3MEpPEHUE, OKCIEPUMEHT U JApPYTHX),
YHUBEpCalbHble Y4YeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYalolIUXCs, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCaJbHblE y4eOHbIE JIEUCTBUS B
ITO3HABATEJILHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3ysibTaThl OCBOEHMSI MPOTPAMMBI CPETHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHBEPCAJIbHBIMHU yueOHBIMU MO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JJOrHUecKHe JeHCTBUA:

CaMOCTOSITENILHO  (OpPMYyJIMpPOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHWN MPUEMBI JOTUYECKOTO MBILIICHUS
(ananuza, cMHTE3a, CPaBHEHHUSI, KjIaccu(pUKalii, 0000I1EeH s ), pACKPBIBATh CMbICI
OMOJIOTMUECKUX MOHATHH (BBIICIATh UX XapaKTE€pHbIE NMPU3HAKU, YCTAaHABIUBATh
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LEIu JEATEIbHOCTH, 3a]aBas NapamMeTpbl W KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SIBJICHHI
KUBOM MPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYXIEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHaJIOTHH), BBIABIATh 3aKOHOMEPHOCTH U NPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOBI U 3aKIHOUCHMS,;

IIPUMEHSATH CXEMHO-MOJICIIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJOTMUYECKHUX OOBEKTax, a



TakK€  NPOTHUBOPEUMI  pa3HOTO  pojAa,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAILMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU TIOCTIEACTBUN ACSTEIbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaTbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELIEHUH )KU3HEHHBIX IIPOOJIEM.

2) 0a30BBI€E HCCJIEI0BATEILCKHE NelCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-HCCIIETOBATENBCKON M MPOSKTHOU JIEATEIHHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUYECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HAHWSA, €ro HWHTEPIpETAlNH, MPEOoOPa3OBaHUIO M TPUMEHEHUI0 B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPU CO3JaHUH YI€OHBIX M COI[MAIBHBIX TPOEKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (OpPMyIUpOBaTh COOCTBEHHBbIE 3aJauyd B 0Opa30BaTEIbHOM
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3aj]auy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UpPOBaTh TOJYYCHHBIE B XOJE pEHICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIIECTBIISTh IEJICHANIPABICHHBIN TIOUCK TEepeHoca CPEACTB M CIOco00B
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yYMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO 00JacTu
KU3ZHEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIIBUTATh HOBBIE WU, TpeJiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 331a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

3) padora c ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAINK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEparype, OHOJOTHYECKHX CIOBapAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3aX NaHHBIX, B VIHTepHETE), aHaIM3UPOBAThH



nH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aMPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpMaIUKM, HEOOXOUMOM JIJIsl BBIMOJHEHUST yU4eOHBIX
3ajay;

npUOOpETaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounonornyeckor uHbopmalu (cxembl, rpadUKu, AUArpaMMbl, TaOIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3IK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W TPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pAaclO3HAaBaHWS W 3aMWATHl  WHOOpMaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01menue:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BCeX cepax KU3HHU, aKTHBHO y4aCcTBOBATh
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyKaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacmo3HaBaTh HEBepOAJbHBIE CpEJACTBA OOIICHMS, TMOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEPEHUS IPYTUX JIIOJICH, MPOSBIISATh YBAKHUTEIHHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas J1esiTeJIbHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHJIHOW W WHIAWUBUIYaJTbHON
paboThI IpH pelIeHUN OUOIOTHUECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YyIeOHOH 3a1a4H;

BBEIOMPATh TEMATHKy W METOJbl COBMECTHBIX NEUCTBHHM C yd4&€TOM OOIUX
MHTEPECOB U BO3MOKHOCTEH Ka)KJOT0 YJieHa KOJUIEKTUBA;



IIPUHAMATh LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ INOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXJOTO YYACTHUKA KOMAaHIbl B
OOIIHiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/uiarartb HOBBIE IIPOEKTHI, OLEHMBATh HUIAEHU C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEJCHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHWI 1I€JEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M MOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
po0IeMBbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 33J]a4l B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIAaH  pPELICHUS MpodsieMbl €  YYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOro MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAHULIMU B
pa3HbIX O00JACTSIX 3HAHMM, MOCTOSHHO TNOBBIIATH CBOM OOpa3oBaTEIbHBIM U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th  HABBIKAMM  IO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCUM IJisi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBAThb PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATh ce0sl, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHAJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTarhl OcBOeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera « buonorus
Hay4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHHIO, HHTEPIIPETAIIUU U
peoOpa30BaHUI0 3HAHUM, BUIBI JCSITEIBHOCTU O MOJIYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3MYHBIX YUEOHBIX CUTYyallUsIX, a TAKXKE B PEATbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
pe3yibTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro mnpeamera «buonorus» ¢ 10
KJlacce NOKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOW KapTHHBI MHUpPa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAaMOTHOCTH Y€JIOBEKA JJIs PEIICHUS KU3HEHHBIX 3a/a4;

YMEHHUE PaCKpbIBaTh COJICPKAHUE OMOJOTMYECKUX TEPMUHOB U TOHSTHMA:
KW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMEH BeIIeCTB U IpeBpalleHue
SHEPIuM), TOMEOCTa3 (CaMOPETyJIsIUs), YPOBHEBAsI OPraHU3ALMS JKUBBIX CUCTEM,
CaMOBOCIIPOU3BEAECHUE (PEMPOAYKIIHS), HACTIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

YyMEHHUE Wu3JIaraTb OWOJIOTMYECKUEe Teopur (KJIETOYHas, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJibHAs JOrMa MOJICKYJIsIpHOW Ouosorun), 3akonbl (I
Menpens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuii H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJIeTh METOJaMU HAy4YHOTO MO3HAHUS B OMOJIOTHH: HAOMIOICHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOIIECCOB U SIBJIICHHM, OpPraHU3alusl U MNPOBEICHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIJBU)KCHHE  THUIIOTE3bl,  BBISBJICHUE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYEHHBIX
pe3yJIbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX IOHATUH, TEOPUHM M 3aKOHOB, YMEHHE
JIeTIaTh BBIBOJIbI HA OCHOBAHWH MOJYYE€HHBIX PE3YJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapwWoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHHS dHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOTO W DJHEpPreThueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATBLHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, NIl MPUHSTHS MPAKTHUYECKUX PEIICHUI B MOBCEIHEBHOU
XKU3HM C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHHS HOPM IPAMOTHOTO MOBEJICHUS B OKPYKaIOIICH
IPUPOTHON cpese, MOHUMaHHE HEOOXOIWMOCTH WCIOJIb30BaHUS JTOCTHKCHUIN
COBPEMCHHOW  OWojorMu W OMOTEXHOJNIOTH  JUIsI  PAIMOHAILHOTO
PUPOOTIOIH30BAHNUS;

YMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETHYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHUE, CIICTUICHHOE HACIEeIOBAaHNWEe, COCTaBIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS sl TIPEICKa3aHus HACJICIOBAHUS MPU3HAKOB Y
OpTaHU3MOB;

YMEHUE BBIMOJIHATh JIA0OpATOpPHBIE M MPaKTUYECKUE pPadOThI, COOIIOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1ab0paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAMONIYI0 TICEBIOHAYYHBIC 3HAHWSA U3
Pa3TUYHBIX UCTOYHUKOB (CpEACTBAa MACCOBOM MH(POPMAIINK, HAYYHO-TIOMYJISPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHWN B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE ITMCHMEHHBIC M YCTHBIE COOOIICHUS,
000011as1 6MOJIOTHYECKYI0 UH(OPMAILIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4eOHOrO mpeameta «buonorus» 6 11
Kjlacce TOJKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCTh 3HAHUW O MECTE W POJI OHMOJIOTHH B CHCTEME HAy4IHOTO
3HaHHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWH COBPEMEHHOW €CTECTBCHHO-
HAy4YHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUTS pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJICpKaHUE OWOJIOTMYECKUX TEPMHUHOB W TTOHSATHI:
BUJI, TIOMYJISAIINSI, TEHOMOH, dBOJIONHS, ABMKYITUE CUIBI ((PaKTOPHI) IBOIOIUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, SKOJOTHYECKHUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMd  MUTaHUS,
AKOJIOTHYECKas MUupaMua, OuoreoreHos, onocdepa;



YMEHHE H3jaraTh OHOJOTHYECKHE TEeOpHH (SBOMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogapiieBoro cxonacrtea K. M. bapa, depenoBaHusl riIaBHBIX HaIlpaBiICHUN H
nyteit sBomornuu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHUE BJIaJIETh METOJIaMU HAYYHOTO IMO3HAHKS B OMOJIOTHUN: HAOIIOICHUE U
ONMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUI, OpraHu3alus U MpPOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABUKEHUE  TUIOTE3bl,  BBISBJICHUE
3aBUCUMOCTH MEX]y MCCIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYEHHBIX
pe3yJbTaTOB, WCIOJb30BAHHBIX HAYYHBIX IOHSTHH, TEOPUNA U 3aKOHOB, YMECHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYyJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpPEIYyLIEHTOB,
OMOreOlEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJEICTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpEHOCca
BEIIECTB M TOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX H3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYroBOPOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Omocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JIsI OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB M SIBJICHUM, JJII NPUHATHS MPAKTUYECKUX PELIECHUNA B MOBCEIHEBHOM
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOILKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKpYKaroLIei
OPUPOJIHON cpene, NMOHUMaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOU OMOJIOTHH JIJIs1 PALIMOHATILHOTO MPUPOI0IIOIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTMYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMaX (LIETH NUTaHUSA);

YMEHUE BBIMOJIHATH JTA0OPATOPHBIE W TPAKTUYECKHUE padOThI, COOIIOJATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JJabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHUYECKU OIIEHWBaTh M HHTEPIPETUPOBATH HHQPOPMAIUIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpuBaTh  TrJ00aTbHBIE  JKOJOTUYECKUE  TPOOIEMBI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBbIE M YCTHBIE COOOUICHUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIMIO W3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TEM nuppoBbIe
Ne i/ P Kourpoabusie  IIpakTHyeckue (upp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
bu6nmmoreka [IOK
b 2 0 0.5
HOTIOTI Kak Hayka https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
X 1 0 0
MBHIC CHCTEMBL 11 HX Oprani3ais https://m.edsoo.ru/7f41¢292
XUMHYCECKUH COCTaB M CTPOCHHE KIICTKH 8 1 1 bubmorexa OK
P https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
X 6 0 0
HBHCACATCIRHOCTS FACTIH https://m.edsoo.ru/7f41c292
PasMHOXeHUE U MUHAMBUAYATIbHOE Pa3BUTHE 4 0 | bubmmnorexka HOK
OpraHu3MoB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTh M1 K3MEHYMBOCTD 9 | 15 bubnuoreka [{OK
OpPraHu3MoOB ' https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bu6nunorexa LIOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bu6mmoteka IIOK
P 1 1
C3CPBHOC BpEMA 0 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne n/m P Kourpoabnsie IIpakruueckue (icpp )
NMPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
bu6nmoreka [IOK
! IBOIMOLHONHAA GHOTOTHS 0 ! ! https://m.edsoo.ru/7f41cc74
’ Bo3HuKHOBEHHE U pa3BUTHE KU3HU Ha 9 0 0.5 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 5 0 1
Opranm3mbl 1 OKpyKaiomas cpena https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 1
Coo01ecTBa U SKOJIOTUYECKUE CUCTEMBI 9 0 hitps/m.cdsoo.ru/Ti4 1ecT4
bubmuoreka [{OK
5 P 2 1 0
C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Koutpoasnubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
01.09 bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 0 0 0 3' 09 https://m.edsoo.ru/863e6122
' https://m.edsoo0.ru/863e632a
MeTo/1p1 TO3HAHUS )KUBOW TPUPOJIBI.
[IpakTuueckas padorta Ne 1
08.09 bu6mmoreka [IOK
2 «Mcnonp30BaHuEe pa3IMYHBIX 1 0 0.5
10.09 https://m.edso0o.ru/863e6122
METO/IOB IPU U3yYEHUU
OMOJIOTUYECKIX O0BEKTOBY
3 buonornueckue cucremsl, poOLECCH 1 0 0 14.09 bubnuotexa [JOK
Y UX U3yYECHUE 17.09 https://m.edso0o.ru/863e6564
4 XuMHYeCcKui cocTaB KieTku. Boja u | 0 0 22.09 bu6mmoreka [IOK
MHUHEpAJIbHBIE COIN 24.09 https://m.edsoo.ru/863e674e
29.09 bu6mmoreka [JOK
5 benku. CoctaB u cTpoeHue 6e1Ko 1 0 0
I, T-OCTAB H CTPOCHIE DETKOB 01.10 https://m.edso0.ru/363e6b72
®depMeHThl — OHOJIOTHYECKHE
KatanuzaTopsl. JlaboparopHas
6 pabora Ne 1 «3yuenue 1 0 0.5 06.10 bubnuorexa [JOK
KaTaJINTHYECKOW aKTUBHOCTH ' 08.10 https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMIIIa3bl
WJTU KaTajasbl)»
13.10 bu6mmorexa [IOK
7 VYrneBospl. Jlunuabr 1 0 0
a a 15.10 https://m.eds00.ru/863¢6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

20.10 bubmuoreka [JOK
8 Hyxeutiosbie knenoret. ATO 0 22.10 https://m.edsoo.ru/863e6d5c
9 Hcropus 1 MeTOIbI M3YUCHHS 0 05.11 bubnmoreka [JOK
kietku. Knerounas Teopust 10.11 https://m.edsoo0.ru/863e6e88
10 Knerka kak nienocrHas xuBas 0 12.11
cucreMa 17.11
CtpoeHue 3yKapuoTHYECKON KIIETKH.
JlabopaTopHas paborta Ne 2
«3yueHune cTpoeHus KIeToK 1911 bubnuoreka [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 2411 https://m.edso00.ru/863e6ff0
OakTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTpEapaTax u ux
onucanue»KonrponpHas pabora
26.11 bu6mmoreka [IOK
12 Omen BemecTs w MeTabomm3M 0 01.12 https://m.edsoo.ru/863e766¢
bu6mmorexa [IOK
13 ®oTOCUHTE3. XEMOCHHTE3 0 03.12 hitps://m.cdsoo.rw/863¢7c08
5 8.12 bu6mmoreka [IOK
14 DHepreTureckuii oomen 0 10.12 https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIeTKU. [lenenue
KJIeTku. Muto3. JlaboparopHast 14.12 Butmorexa LOK
15 pabota Ne 3 «Habmronenue Mutosa B 0.5 17.12 hitps://m.edsoo.r/863¢7dcd
KJIETKaxX KOHUMKa KOPEIKa JyKa Ha
TOTOBBIX MUKPOMpENapaTax»
16 Bruocunres Oenka. Peakiusa 0 22.12 bu6mmorekxa [IOK
MaTpUYHOIO CUHTE3a 24.12 https://m.edsoo.ru/863e796e
29.12 bu6mmorexa [IOK
17 Tpancma — Guocumtes Oenka 0 14.01 https://m.edsoo.ru/863e796e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

13 Hexnerounsie GopMbI )KU3HU — 0 12.01 bubmmoreka [IOK
BUPYCBI 21.01 https://m.edsoo.ru/863e7540
19.01 bubmuoreka [JOK
19 @opMBI pa3MHOKEHUSI OPraHU3MOB 0 28. o1 https://m.edsoo.ru/863e81b6
' https://m.edsoo.ru/863e83 1e
. 26.01 bu6mmoreka [IOK
20 Meidos 0 04.02 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MTOJOBBIX
KJ1eTOK. OII010TBOPEHHE.
JlaGoparopnas padora Ne 4
21 «M3 peHI/IIZ CT ECHI/H[ MOJIOBBIX 0.5 02.02 bubmorexa LIOK
yd p ' 11.02 https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKporpenapaTtax» KoHTposbHas
pabora
” NupuBunyanbHOE pa3BUTHE 0 09.02 bu6mmoreka [IOK
OpPraHu3MOB 18.02 https://m.edsoo.ru/863e8436
3 I'enernka — Hayka o 0 16.02 bubnuoreka [IOK
HAaCJIEICTBEHHOCTH U U3MEHYUBOCTH 25.02 https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACJIEAOBAHUS
4 Ak ]1; MoHOMIG HI[ u 0 02.03 bu6mmoreka [IOK
TPHSHAKOB. MOHOTHDPHAHOS 04.03 https:/m.eds00.ru/863¢8878
CKpeIllMBaHNe
UrOPUIHOE CKPEINBAHUE. 3aKOH
25 ﬁezamrc):nf/[oro Hal:::J'IHeI OBaHUSA 0 11.03 bubmmnorera [TOK
A 16.03 https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CremieHHOe HaclieJOBaHNE
npu3HakoB. JlaOoparopuas padora Ne
26 5 I:<I/13 eHue pe3 pJ'H)T:TOB P 0.5 18.03 bubmorexa LIOK
v pesy ' 23.03 https://m.eds00.ru/863e8c60

MOHOTHOPHUIHOTO ¥ TUTHOPHUTHOTO
CKpEIIMBaHUA Y IPO30(UIIBI HA



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

rOTOBBIX MUKpOIIpenapaTax»

7 I'enernka nmona. HacinenoBanue 1 0 25.03 bu6mmoreka [IOK
MIPU3HAKOB, CUEIJIEHHBIX C ITOJIOM 06.04 https://m.edsoo.ru/863e8c60
H3menunBocth. HenacneacrBeHHas
M3MEHYMBOCTH. JlabopaTtopHas

73 pabota Ne 6. 3yuenue | 0.5 08.04 bubnuorexa [JOK
MOAN(MUKAITMOHHOW U3MEHYHBOCTH, 13.04 https://m.edsoo.ru/863e8efe
MOCTPOEHUE BAPUALIMOHHOTO Psijia U
BAPUALIMOHHON KPUBON»

HacnencrBenHass ”3AMEHUNBOCTb. 15.04

79 Jlaboparopnas pabota Ne 7. «AHanu3 1 0.5 20.04 bubnunoreka [JOK
MyTalui y 1po30(uiIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpernapaTax»

30 I'eneTuka yenoBeka 1 0 22.04 bubmorexa [IOK

27.04 https://m.edso00.ru/863e8d78
KonrtponbHas pabora. O6001eHne no 29 04
31 TeMe «HaciencTBeHHOCTD U 1 0 04.05
U3MEHYMBOCTh OPraHU3MOB)
06.05 bu6mmoreka [IOK

32 Ceneximi kax Hayka u npouece 1 0 18.05 https://m.edso0.ru/863e¢9214

33 MeToabl U JOCTHKEHUS CEJIEKIIUU 1 0 20.05 bu6mmoreka [IOK
pacTEeHUI U KUBOTHBIX 25.05 https://m.edsoo.ru/863e9214

34 buotexHoorus kak orpacib 1 0 bubnuotexa [JOK
IIPOU3BOJACTBA https://m.edso0o.ru/863e9336

OBILIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 35 N 1 0 0 02.09.2025  bubmmoreka [IOK
BOITIOUIT M METOBI €€ H3YHCHHA 03.09 https://m.edsoo.ru/863ea20e
) Hcropus pa3BuTHS NMpEACTaBICHUI | 0 0 09.09 bubnnoreka [JOK
00 3BOJIIOLUU 10.09 https://m.edso00.ru/863e9570
16.09 bu6mmoreka [IOK
0 0
3 Mukpossooms 1 17.09 https://m.edsoo.ru/863e9cle
[Tonynauus kak 3eMeHTapHas
€AMHUIA BUJA U 3BOJIIOINH.
4 JII[ 5 Ha B 6ora ]I\;O ) | 0 0.5 23.09 bubmuoreka [JOK
abopatopHas pa - ) 24.09 https://m.edsoo.ru/863e99¢6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHUIOH
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE | 0 0 30.09 bubnnorexka [JOK
(akTOpBbl) SBOJIIOLIUU 01.10 https://m.edsoo.ru/863e9dad
07.10 bu6mmoreka [IOK
i 1 0
6 Ecrectsenmniii o100p 1 ero hopme! 0 08.10 https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Bug000pa3oBanue. JlaboparopHas | 0 0.5 14.10 bubnnoreka [JOK
pabota Ne 2 «Onucanue ' 15.10 https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPTaHu3Ma U e
OTHOCHUTEILHOTO XapaKTepa»
g H A ! 0 0 21.10 bubmuorexa [JOK
AlpaBICHHA yr 22.10 https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

MaKpO3BOJIIOIHUN

JKA3HU Ha 3eMiie»

9 Heo6paTtiMOoCTh 3BOIIOLUH 0 0511
11.11
10 I/ICTOpI/ISI SKU3HU Ha 3eMJI€ U METObI 0 12.11
€€ U3y4eHUS 18.11
11 ['unoTe3sl MPOUCXOXKACHUS KU3HU 0 19.11 bubnmoreka [JOK
Ha 3emiie 25.11 https://m.edsoo.ru/863eaSa6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 0 27.11 bubnuorexa [JOK
epuoaam 02.12 https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOIUU
PaCTUTENBHOTO U )KUBOTHOT'O MUPA.
13 [IpaxTnueckas padora Ne 1 0.5 03.12 bubnnorexa [JOK
«M3y4yeHne NCKONIaEMbIX OCTaTKOB 09.12 https://m.edsoo.ru/863ea8bc
pacTeHui 1 KUBOTHBIX B
KOJUIEKLIHASIX»
14 CoBpemeHHas cuctema 0 10.12 bubnuoreka [IOK
OpPraHu4YecKkoro Mupa 16.12 https://m.edsoo.ru/863ea48e
17.12 bu6mmoreka [JOK
15 IBOMOIIHA YENOBEKa (aHTPOTIOTCHES) 0 23.12 https://m.edsoo.ru/863eac2c
16 JIBmoxymiue cuibl (paKTopsl) 0 24.12 bubmuorexa [JOK
aHTpPOIIOreHe3a 30.12 https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH 3BOJIOLHUU 0 13.01
4eJIOBEKa 14.01
18 YenoBeueckue pachl U IPUPOIHBIE 0 20.01 bubnuoreka [IOK
ajanTanyuy 4eiaoBeKa 21.01 https://m.edsoo.ru/863eaea?2
PesepBHbIit ypok. O6006111€HHE TT0 2701
19 TeMe «BO3HMKHOBEHHE U pPa3BUTHE 0 28.01



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

03.02

20 DKOJIOTHS KaK HayKa 0
04.02
)1 Cpenpl 00uTaHUS U DKOJIOTHYECKHE 0 10.02 bubnmoreka [JOK
(hakTophI 11.02 https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopshI.
Jlaboparopnas pabota Ne 3.
«Mopdonoruueckre 0COOEHHOCTH
. 17.02 bubmuorexa [JOK
22 pacTeHUi U3 pa3HbIX MECT 0.5
18.02 https://m.edsoo.ru/863eb10e
oburanusy. JlaboparopHas padbora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
24.02 bubnnorexa [JOK
23 buotnueckue GpakTopsl 0 nommoreka L
25.02 https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonymsitun. [Ipaktuueckast pabora 03.03
24 Ne 2 «IToncuéTt mI0THOCTH 0.5 04'03
MONYJISALMKA pa3HbIX BUIOB '
pacTeHuin»
)5 Coo0bmiecTBa OpraHu3MOB — 0 bubnnorexka [JOK
OuoIeH03 https://m.edsoo.ru/863eb46a
26 DKOJIOTHUYECKHE CHCTEMBI 0 bubmuorexa [JOK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TOKA3aTENN SIKOCUCTEMBI.
bubmuoreka [JOK
27 DKOJIOTM4YeCKHE MUPAMUJIBI. 0
N https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocuctem. Cykueccust
28 IIpupoaHBIE S3KOCUCTEMBI 0
29 AHTPOIOT€HHbIE SKOCUCTEMBI
30 buocdepa — rnobanpHas 0 bubnmoreka [JOK



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

3KOCHUCTEMA 3EMITU

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

3aKOHOMepHOCTI/I CYIICCTBOBAHUA

bu6mmoreka [IOK

31 ouocgepsl ! 0 https://m.edsoo.ru/863ebd 16

32 UYenoseuecTBo B Onochepe 3eMiaun 1 0

13 CocyiiecTBoBaHUE TPUPOIBI U | 0 bubnunoreka [HOK
YeJIOBEYECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O6001ICHHE TEMBI

34 «Coo00111eCcTBa U DKOJIOTHYECKHUE 1 0
CUCTEMBID»

OBILEE KOJIMYECTBO YACOB I10 34 )5

I[TPOT'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* buosorus, 10 knacce/ Ilaceunuk B.B., Kamenckuii A.A., PyonioB A.M. u
npyrue /Ilon pex. Ilaceunuka B.B., AkuimonepHoe o61iectBo «3marenbeTBo
«IIpocBenienue»

* buonorwus, 11 knacc/ [laceunnk B.B., Kamenckwmit A.A., PyonioB A.M. u
npyrue /Ilon pen. [Taceunnka B.B., AkunonepHoe o6miectBo «M3narenbcTBo
«ITpocBenieHue»

O6mas ouonorus 10-11 knaceer. A.A.Kamenckwii, E.A Kpukcynos,B.B.

IlaceuHuk.

METOANYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA
[IpeameTHas nuaus yueOHuKoB " JInnus xu3zau". 10-11 kinaccer:yue6.mocobue

U1 0011eo0pa3zoBaTeNbHbIX Opranu3annun: 0a30Bbiid ypoBeHb\ B.B. [Taceunuk

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET



IIpoBepsieMble TpeOOBaHUS K Pe3yJIbTATaM OCBOCHHMS OCHOBHOM

oOpa3oBaTenbHOi mporpammsbl (10 kiacce)

Koa
NnpoBepsieMOro
pesynbTaTta

MpoBepsieMble NnpegMeTHbIE pe3yrbTaTbl OCBOEHUS OCHOBHOM 0b6pa3oBaTerbHOM NporpamMmmbl
cpeaHero obuiero obpasoBaHus

1

CcopMMpOBaHHOCTE 3HaAHUM O MeCcTe W ponu OBMonorMM B CUCTEME HAy4yHOro 3HaHus
€CTECTBEHHbIX HayK, B (POPMMPOBAHUN COBPEMEHHOW €CTEeCTBEHHO-HAay4YHOW KapTWHbI Mupa U
Hay4YHOro MUPOBO33PEHUS; O BKNage POCCUNCKUX U 3apybexHbIX yYeHbIX-OMOooros B pasBuTue
Bvonoruu; pyHKUMOHaNbHON rPaMOTHOCTM YenoBeKa ANsi peLleHUs XKU3HEHHbIX 3aad

YMeHMe packpbiBaTb COAEpXXaHME OWOMOorMYecknx TEPMUHOB W MOHATUIA: JKU3Hb, KIeTka,
opraHusmMm; MeTabonu3am (0OMeH BewecTB W MpeBpalleHue  3Heprum), romeocrtas
(camoperynsauus), ypoBHeBasi  OpraHu3auus  XuBbIX  CUCTEM, CaMOBOCMNPOU3BeAeHUue
(penpoaykums), HacneacTBEHHOCTb, U3MEHUYMBOCTb, POCT U pa3BUTME

YMeHne nanaratb Gruonornyeckme Teopum (KNeTovyHasi, XxpOMOCOMHas, MyTaumnoHHast), 3akoHbl (.
MeHngens, T. MopraHa, H./. BaBnnoBa) n y4yeHust (0 LieHTpax MHOroobpasus 1 NpoMCXoXaeHu s
KyNnbTypHbIX pacTeHun H.M. BaBunoBa), onpenensaTb rpaHuubl UX MPUMEHUMOCTU K JKUBbIM
cuctemam

YMeHune BrageTb MeTogamMu Hay4yHoro nosHaHus B 6uonornm (HabnogeHue U onmcaHme XMBbIX
CUCTEM, MPOLECCOB U SIBMIEHUI; OpraHusaums U npoBegeHne OMONorMyeckoro SKCrnepuMEHTa,
BbIABMKEHNE TUMOTE3bl; BbISIBNIEHWE 3aBUCUMOCTM MEXAYy WCCreayeMbiMU BenMYnHaMu,
00BbSACHEHME NONTYyYEHHbIX Pe3ynbTaToB, UCMONb30BaHHbLIX HAYYHbLIX MOHATUA, TEOPUA U 3aKOHOB;
yMeHVe genartb BbIBOAbl HA OCHOBAHMM NOMyYEHHbIX Pe3yrnbTaToB)

YMeHne BblAenATb CYLWeCTBEHHble MNPW3HaKW BUPYCOB, KIETOK MPOKapuoT MW 3yKapuoT,
OOHOKITETOYHbIX U MHOTOKMNETOYHbIX OpPraHM3mMoB; 0COBEHHOCTW npoueccoB obMeHa BeLLecTB U
npeBpaLleHnst 3Heprum B KreTke, (poTOCUHTE3a, MIacTU4eckoro n 3HepreTudeckoro obmeHa,
XeMOCUHTe3a, MUTO3a, Melno3a, OMfo4OTBOPEHMUS, Pa3MHOXEHUS, UHOVBUAYANbHOIO Pa3BUTUA
opraHusma (oOHToreHes)

YMeHUEe NpPUMEHSTb MONyYeHHble 3HaHUS Ans 0ObACHEHUS OKMONOrMYeckMx MpPoLLEecCoB U
ABMEHWI, ANS NPUHATUS NPaKTUYECKMX peLUeHnii B MOBCEAHEBHOM XM3HM B Liensx obecrneyeHus
©e3onacHOCTM CBOEro 340pPOBbsS W 3[40POBbS OKpYXaloWux nogel, CoOnaeHUss HopMm
rPaMOTHOrO TMOBEAEHNS B OKpyXalolein npupoaHoN cpede; MNOHWMaHWe HeoGXxoOauMocTu
MCMNONb30BaHWS AOCTVXEHUA COBPEMEHHON 6Guonorum n GUOTEXHONOMMI ANst palMoHanbHOro
NPMPOAONONbL30BaHMUS

YMeHue peluaTb anemMeHTapHble reHeTUYeckne 3agadqnm Ha MoHo- U AMrmbpuaHoe ckpelumBaHuve,
cuenneHHoe HacrnegoBaHWe; COCTaBMsATb CXeMbl  MOHOrMOPWAHOrO  CKpelumMBaHus  Ans
npefckasaHusl HacnegoBaHUS NPU3HAKOB Yy OPraHN3MoB

YMeHuWe BbINonHATbL nabopaTopHble M npakTuieckme paboTbl, cobntogath npaeBuna npu pabote ¢
y4ebHbIM 1 NabopaTopHbIM 060opyaOBaHNEM

YMeHne KpUTUYECKM OLEHMBATb W WHTEPNpPeTUpoBaTb MHGOPMauUuUl  GroNormyeckoro
cofepkaHusi, BKITOYAIOLLYIO NCeBAOHAYYHbIE 3HAHUSI U3 pasnnYHbIX UCTOYHMKOB (CMIW, HayyHo-
nonynsipHble MaTtepuanbl); 3TUYECKMe acrnekTbl COBPEMEHHbIX UCCNefoBaHuii B Guonoruu,
MeauumHe, BruoTexHonorum

10

YMeHune co3gaBatb COOCTBEHHbIE MMCbMEHHbIE U YCTHbIE COo0bLLEeHMs, 0600Lwan Guonornyeckyro
I/IHC*)OpMaLI.I/IPO M3 HECKOJIbKMX WCTOYHMKOB, rpaMOTHO WUCNONb30BaTb MOHATUNHbIN annapart
Guonorun

Tabnuua 16.1




IIposepsiemble 3j1ieMeHTHI coaep:xkanus (10 kiacc)

Kog [MpoBepsembI aneMeHT coaepKaHus
1 Buonorus kak Hayka
1.1 Buonorus - Hayka o xuBow npupoge. Ponb 6uonornn B hopmMmpoBaHUM COBPEMEHHOW HaYYHOW KapTUHbI
mupa. Cnctema Guonornyeckux Hayk
1.2 MeToapbl No3HaHWA XNBOW NpUpoAbl (HabnaeHue, SKCNEPUMEHT, onncaHne, n3MepeHmne, Krnaccmdukaums,
MogenupoBaHue, ctatuctudeckas obpaboTka gaHHbIX)
2 YKunBble cuCTeMbI 1 NX opraHmMsauns
2.1 JKuBble cuctembl (buocuctemMbl) Kkak npegmMeT u3yveHuss Owuonormn. ConctBa Oumocuctem M KX
pa3Hoobpasue
22 YpoBHM  opraHuM3auuMum  BUOCUCTEM:  MOMEKYNAPHO-TEeHETUYECKUNA,  KNETOYHbIN,  OpraHM3MEHHbIN,
nonynsuMoHHO-BUAOBON, SKOCUCTEMHbIN, BUOCHEPHbIN
3 XMMUYECKUn COCTaB 1 CTPOEHME KNEeTKN
3.1 XvMunyeckun coctaB  KneTkn. XUMUYecKue SfeMeHTbl: MaKpoanemMeHTbl, MUKpoanemeHTbl. Boga u
MUHepanbHble BewecTBa. ODyHKUMM BoAbl W MWHeparnbHbIX BewecTB B knetke. [logaoepxaHue
ocMoTu4yeckoro 6anaHca
3.2 Benkn. CoctaB u cTpoeHne 6enkoB. AMWHOKUCMOTBI - MOHOMepbI Benkos. HedameHuMble U 3aMeHUMble
aMUHOKUCIOTbl.  AMUMHOKUCMOTHBIN  COCTaB. YPOBHUM CTPYKTypbl 6enkoBow Monekynbl (nepBuyHas,
BTOPWYHAs, TpeTU4Has W YeTBepTMdHas CTpykTypa). Xumwuyeckne csonctBa 6enkoB. buonornyeckue
dbyHKLUMKN Benkos.
®epmeHTbl - Ouonormveckne kaTanmsaTtopbl. CTpoeHWe pepmeHTa: akTMBHBIA LEHTP, cybcTpaTHas
cneunduyHocTb. KodbepmeHTbl. ButamuHbl. OTnnumna pepmMeHToB OT HEOPraHMYECKMX KaTannsaTopos
3.3 Yrnesogpbl: MoOHOCaxapugbl (rniokosa, pubosa u gesokcmpubosa), gucaxapwibl (caxaposa, nakrosa) u
nonucaxapugel (kpaxman, rmmkoreH, uenntonosa). buonornyeckme yHkuMm yrnesoaos.
Nvnnael:  Tpurnuuepuabl,  ctepoudbl,  docdonunuabl.  mapodunbHO-rMapodobHble  CBOMCTBA.
Brnonoruyeckne dyHkUMn nunmaos. CpaBHeHMe yrneBogoB, 6enkoB 1 NMNNO0B Kak MCTOYHUKOB SHEPIrum
3.4 HyknewnHosble kucnotol: AHK n PHK. Hykneotuabl - MOHOMEPbI HYKNEenHOBbLIX KUCNOT. CTpoeHne 1 oyHKLUK
OHK. Ctpoenwne n dyHkummn PHK. AT®: cTpoeHue 1 cyHKuum
3.5 Lintonorus - Hayka o knetke. KnetoyHast Teopus. MeToabl N3y4eHuns KneTok
3.6 Knetka kak uenoctHas xwuBasi cuctema. OOWmMe npu3HaKM KNEeTOK: 3aMKHyTasi HapyxHaa MemOpaHa,
monekynbl [HK kak reHeTudeckui annapart, cuctema cuHTesa benka
3.7 Tunbl KNETOK: 3yKapuoTuyeckas u npokapmoTnyeckass. OcobeHHOCTN CTPOEHUS NPOKAPUOTUYECKOW KMNETKM.
KnetouHaa cTteHka Oaktepuin. CTpoeHue ayKapuoTudeckol KrneTkn. OCHOBHblEe OTNNYUSA PACTUTENbHOMN,
YXMBOTHOW N FPUOHON KNETKN
3.8 [TOBEPXHOCTHbIE CTPYKTYPbl KMETOK - KMeTOYHas CTEeHKa, FMMKoKanukc, ux dyHkumn. lNMnasmaTtnydeckas
mMembpaHa, ee ceBoncTea U yHKummK. Linutonnasma n ee opraHongbl. OgHomembBpaHHbIe OpraHonabl KNeTKu:
aHgonnasmatunyeckasa cetb (AMC), annapaT onbmky, NM30coMbl. [1onyaBTOHOMHbIE OpraHOMAbLl KINETKM:
MUTOXOHAPUW, nnacTugpl. NpovcxoxaeHne MuUToxoHOpwu M nnactug. Buagbl nnactug. HemembpaHHbie
opraHougpl KneTkn: pubOCOMBI, KNETOYHBLIN LIEHTP, PECHUYKM, XXIYTUKN. PYHKLMU OpraHoMgoB KIETKW.
BkntoveHus
3.9 Appo - perynaTopHbii UeHTp kneTkn. CTpoeHue dgpa: sgepHas obonoyka, kapuonnasma, XpomaTuH,
AAPLILLKO. XPOMOCOMbI
3.10 TpaHcnopT BeLLeCcTB B KNeTke
4 XKun3HepesaTenbHOCTb KNeTKn
4.1 O6bmeH Bellects, unu MeTabonuam. Accumungaums (nnactudeckui obmeH) u  AuccUMUMnALMS




(3HepreTuyecknii o6MeH) - OBe CTOPOHbI €OMHOro mnpouecca Metabonmama. Tunbl OOMeHa BeLLeCTB:
aBTOTPOHBIV M reTepoTpodHbIN. Ponb dhbepMeHTOB B 0OMeHe BELLECTB U NPEBPaLLEHNM SHEPTUM B KIETKe

4.2

doTtocuHTe3. CeeToBas M TeMHOBad asbl oTocuHTesa. Peakuum dotocuHTesa. OPdeKkTUBHOCTb
doTocuHTesa. 3HayeHne POTOCUHTE3a ANS XM3HU Ha 3emne. BnvaHue ycnosun cpefbl Ha (GOTOCUHTES U
CrnocoObbl NOBLILLEHMS €70 NPOAYKTUBHOCTU Y KyNbTYPHbLIX paCTeHUNA.

XeMocuHTe3. XeMocuHTesmpyouime bakrepmum. 3HayeHne XxeMocuHTe3a aAng XnsHu Ha 3emne

4.3

OHepreTudeckun obmeH B kneTke. PaclienneHne BelwlecTB, BbliAENIEHME U aKKyMYNMpOBaHWE JHeprum B
kneTke. OTanbl 3HepreTnyeckoro obmeHa. 'nukonua. bpoxeHne u ero Buabl. KncnopogHoe okucrneHve, unm
KneToyHoe AbixaHune. OPPEeKTUBHOCTb aHEPreTU4eckoro obmeHa

4.4

Peakumn wmaTtpuyHoro cuHTesa. [eHeTudeckaa wuHdopmauua wun [OHK. Peanusauus reHeTtundeckom
MHopMaumm B KneTke. €HETUYECKUIA Ko M ero CBOWCTBA. TpaHCKpUNuMs - MaTpuyHbin cuHTed PHK.
TpaHcnauus - bnocnHTes 6enka. KoguposaHue amuHokucnot. Ponb pubocom B 6MocuHTe3e benka

4.5

HeknetouHble dopmbl xusHm - Bupycel. Nctopusa oTkpbiTua supycos (.. NeaHosckun). OcobeHHoCTH
CTPOEHUSA N Xu3HedesaTenbHOCTUM BupycoB. bakTepuodarn. bonesHn pacTeHui, XMBOTHBLIX M YenoBeka,
Bbi3blBaeMble Bupycamu. Bupyc wmmyHogeduumta denoseka (BWY) -  Bosbyautens Cll[a.
MpodunakTmka pacnpocTpaHeHns BUPYCHbIX 3abonesaHun

PasmHoxeHune u nHanemngyanbHoe passmntme opraHmM3mMoB

5.1

KneTouYHbIN UMK, WUAW KU3HEHHbIM UWMKN KneTkn. WHTepdasa m muto3. [pouecchl, npoTekawolmne B
nHTepdase. Pennunkauus - peakuust maTpuyHoro cuHtesa HK. CTpoeHne xpomocoM. XpOMOCOMHbI Habop
- KapuoTtun. OunnongHbii 1 ranfongHbIn XpOMOCOMHbIE Habopbl. Xpomatuabl. LiuTonormyeckme OCHOBBbI
pa3MHOXEHUS1 U UHOVMBUAOYANbHOrO pa3BUTUS OPraHNM3MOoB.

Oenenne knetkn - muto3. CTagum mutosa. llpouecchbl, NpoucxodswiMe Ha pasHblX cTagusix MuTo3a.
Buonornyeckuit cmbicn MuTo3a

5.2

dopmMbl  pasmMHOXeHUst opraHM3MoB: Gecrionioe u nonosoe. Buabl ©ecnonoro pasmHOXeHWs: fgeneHue
HagBoe, MOYKOBAHWME OAHO- W MHOFOKMETOYHbIX, CMOpooOpa3oBaHWe, BEreTaTMBHOE pa3MHOXEHWUE.
VckycCTBEHHOE KMOHUPOBAHWE OPraHN3MOB, ero 3HadeHue Ans cenexkumnm

5.3

lMonoBoe pa3mHoOXeHWe, ero oTnu4yms oT Gecnonoro.
Mewos. Ctagun menosa. lNpouecchl, npoucxogdiime Ha ctagmax Menosa. [llosegeHne XxpoMoOCcoM B MeNo3se.
KpoccuHrosep. buonoruyecknii cmbiCi M 3Ha4YeHne menosa

5.4

ameToreHes - npouecc obpas3oBaHWA MOMOBLIX KMNETOK Y XUBOTHLIX. [MONoBble Xeneabl: CEMEHHVKN U
AanyHukn. OOpasoBaHve W pasBUMTME MONOBLIX KNETOK - raMeT (cnepmaTto3oup, suueknetka) -
cnepmartoreHe3 u ooreHe3. OCOOEHHOCTM CTPOEHUs SMLEKNETOK U cnepMaTto3omaoB. OnnogoTBOpeHNE.
MapTeHoreHes

5.5

WHomBnayanbHoe  pasButue  (OHTOreHes). OMOpuoHanbHoe pas3sutue  (ambpuoreHes).  JTanbl
3MOpUOHaNbHOrO  pasBUTUS Y MO3BOHOYHBIX JKMBOTHbIX: ApobneHue, racTpynsauus, oOpraHoreHes.
MocTambpuroHanbHoe pa3sutue. Tunbl MOCTAMOPMOHANBHOrO Pas3BUTUS: MPAMOeE, HENPSIMOE (MMYMHOYHOE).
BrnusHue cpegpl Ha pa3BuTUE OpraHn3mMoB; PakTopbl, CMOCOOHbIE Bbl3biBaTb BPOXAEHHbIE YPOACTBA.

PocT 1 passutue pacteHunii. OHTOreHe3 LBETKOBOrO pacTeHWs: CTPOEHUE CeMeHM, CTaaun pas3BuTus

HacneactBeHHOCTb 1 MU3BMEHUYNBOCTb opraHn3moB

6.1

MpeomeT 1 3agayn reHeTukn. Vctopust pasBuTUSA reHeTukn. Bknag poCCUMCKMX U 3apybexHbIX YYEHbIX B
pasBuTMe reHeTukn. MeToabl reHeTukn (rMbpuaonoruvyecku, LIMTOTEHETUYECKUN, MOJEKYNspHO-
reHeTI/I'-IeCKI/IVI). OcHOBHbIE TeHeTu4deckne rnoHatud. eHeTudyeckadq CMMBOJIMKA, Ucnonib3yemMada B cCxemMax
CKpeLmBaHum

6.2

3aKOHOMEpPHOCTM  HacrefoBaHWsi MpU3HakoB, YycTaHoBneHHble [.  MeHgenem. MoHornGpuagHoe
ckpelwBaHe. 3akoH eauHoobpasusi rMbpuaoB NepBoro nokoneHus. MpaBuno AOMUHMPOBaHMSA. 3akoH
pacLLenneHuns npusHakoBs. MMnoTesa YMCTOThI rameT. [onHoe 1 HenorHoe AOMUHUPOBaHME.

OurnbpuaHoe ckpelyBaHne. 3aKOH HE3aBUCMMOIO HacneaoBaHWs NpuaHakoB. LiutToreHeTnyeckme oCHOBBI
AVMTMOPMOHOIO  CKpeluMBaHusl. AHanusvpylollee CcKpelvBaHue. Vcnonb3oBaHMe — aHanu3vpyloLero
CKpeLLMBaHWS Ansl onpeaesieHnst reHoTuna ocobm

6.3

CuenneHHoe HacnepoBaHue npuaHakoB. Pabota T. MopraHa no cuenneHHOMY HacrnefoBaHWKO FEeHOB.
HapylieHue cuenneHusa reHoB B pesynbTaTte KPOCCUHroBepa. XpOMOCOMHas Teopusi HacneaCcTBEHHOCTH.




["eHeTU4ecKne KapTbl.
eHeTuka nona. XpoMoCOMHoe onpeaesieHne nona. AyToCcoMbl U MOMNOBbIE XPOMOCOMbI. [[OMOrameTHble n
reteporaMeTHble opraHn3mMbl. HacrnegoBaHue Npu3HakoB, CUEMMEHHbIX C MOIOM

6.4

M3ameHunBOoCTb. Bugbl M3MeHUMBOCTW: HeHacneacTBeHHas W HacnencTtBeHHas. Ponb  cpegbl B
HeHacneacTBEHHOW U3MEHYMBOCTU. XapakTepucTuka MoauduKaLMoOHHON M3MEHYMBOCTU. BapmaumoHHbIn
psa v BapualMoHHas kpuBas. Hopma peakunm npusHaka. KonnyecTBeHHbIe U Ka4eCTBEHHbIe NMPU3HaKU N nx
Hopma peakumu. CBoncTBa MOAMPUKALMOHHON U3MEHYMBOCTU

6.5

HacnencTteBeHHast, Unmn reHoOTUNMYEecKas, U3MeH4YNBOCTb. KOMOUHaTMBHAA M3MeHYMBOCTb. Meno3 1 nonoBom
npouecc - OCHOBa KOMOWHATMBHOM u3MeHuYMBOCTW. MyTauuoHHass wusMeH4MBOCTb. Knaccudumkaums
MyTaLMI: reHHble XPOMOCOMHbIE, reHOMHbIe. HacToTa 1 npuyuHbl MyTaumin. MytareHHble dpakTopbl. 3akoH
roMOSIorM4Yecknx psiaoB B HacneaCcTBEHHOM nameH4YnBoctn H.M. BaBunosa

6.6

leHeTuka 4yenoseka. Kapuotun uenoseka. OCHOBHble MeTOAbl FEHETUKM YerioBeKa: reHearnornyeckun,
OGnNM3HeLoBbIN,  LUTOTEHETUYECKUIN,  BUOXMMUYECKMI,  MONeKynspHo-reHeTudeckun.  CoBpemeHHoe
onpegerneHne reHoTuna: NoSIHOrEHOMHOE CeKBEHMPOBaHWe, reHOTMNMPOBaHME, B TOM YMCHe C NOMOLLbIO
MLUP-ananu3a. HacnegcrteeHHble 3aboneBaHms YernoBeka: reHHble 6onesHu, 6onesHn ¢ HacnegCTBEHHOM
npeapacnonoXeHHOCTbIO, XPOMOCOMHble Bone3Hn. ComaTtuyeckne n reHepatmBHble MyTauun. [NpvHUMNBI
300poBOro 06pasa XM3HW, AMArHOCTUKW, NPOMUNAKTUKMA U NeyvYeHus reHetudeckux 6GonesHen. Meguko-
reHeTMn4ecKkoe KOHCYMnbTUpoBaHMe. 3HayeHne MEeOULUHCKOW FeHeTWKU B NpedoTBpalleHun 1 feveHun
reHeTnyeckmx 3abonesaHuii YenoBeka

Cenekuunsi opraHnamoB. OCHOBbI BUOTEXHOOMNN

7.1

Cenekumsi kak Hayka W npouecc. 3apoxaeHve cenekumm u gomectukauus. Yuyenne H.W. Basmnoea o
LEeHTpax MPOUCXOXOEHUST U MHOroobpasmsi KynbTYpHbIX pacTeHWn. LIeHTpbl MPOUCXOXAEHUS OOMAaLUHUX
XMBOTHbIX. COpT, Nopoaa, WTamm

7.2

CoBpemeHHble MeToabl cenekumn. MaccoBbll U MHAMBUAOYaNbHbIA OTOOPLI B CEnekuun pacTeHun u
XmBoTHbIX. OueHka 9KkcTepbepa. bnuskopoacTBeHHOe ckpewmBaHue - WHOpPMAUMHT. Yuctasd nvHuS.
CkpelwimBaHme 4nUCTbiX nNunHUMRA. [eTepo3uc, unu rubpugHas cuna. HepoacTBeHHOe CKpelimBaHue -
aytopmanHr. OTganeHHas mmbpuamsaums M ee ycnexu. WCKYCCTBEHHbIW MyTareHe3 u nonyyYyeHve
nonunnonaos. JOCTXEHUS cenekunm pacTeHUn, XXNBOTHbLIX U MUKPOOPraHN3MOB

7.3

BuoTexHonorns kak oTpacsb NPON3BoOACTBa. ['eHHas nHxeHepus. dTanbl co3aaHust pekombuHaHTHor OHK 1
TPaHCreHHbIX  opraHuMamoB. KneTouyHass uWHXeHepusi. KneToyHble  KynbTypbl.  MWKpoKnoHanbHoe
pasmMHOXeHne pacTeHuMn. KnoHMpoBaHME BbICOKOMPOOYKTUBHBLIX CENbCKOXO3SINCTBEHHbBIX OpPraHM3MoB.
Okonoruyeckne n atndeckue npodnemol. MO - reHeTUYECKN MOOUDULMPOBAHHBIE OPraHN3Mbl

Tabnuua 16.2

IIpoBepsiembie TPeOOBAHUSA K pPe3yJIbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBartesibHOI nporpammel 11 kiaacca

Kopn

I'IposepﬂeMble npeaMeTHble pe3yrnbTaTbl OCBOEHUA OCHOBHOW o6pa3OBaTean0|7| nporpamMmmbl

NpoBEpPSEMOro cpepHero obuero obpasoBaHust

pesynbTaTta

1

C(*)OpMI/IpOBaHHOCTb 3HaHW O MecTe " ponn 6uonormum B cucteme Hay4YHOro 3HaHUA eCTeCTBEeHHbIX
HayK, B d)OpMVIpOBaHMI/I COBpeMeHHOIZ eCTeCTBEHHO-HaquOﬁ KapTuHbl MMpa W Hay4dHOro
MNPOBO33pPEHNA; O BKINage pOCCI/IIZCKI/IX n 3apy6e>|<Hb|x y‘-IeHbIX-6MOJ'IOI'OB B pasButune Guonoruu;
(byHKLI,VIOHaﬂbHOVI rPaMOTHOCTU YenoBeKa and peleHnd XXU3HEHHbIX 3ada4

YMeHue pacKpbiBaTb Cogep)KaHne GUONorMyeckMx TEPMUHOB U MOHATUI: BUA, NONynsuus, reHopoHAa,
aBonwouns,  OBWKywme  cunbl  (pakTopbl)  SBOMKOLMM,  NPUCMNOCOBNIEHHOCTL  OpPraHM3MOB,
BMOoobpasoBaHue, akomnornyeckme akTopbl, aKOCUCTEMA, MPOAYLIEHTbI, KOHCYMEHTbI, peayLeHThl,
Lenu NUTaHus, akonormdeckas nupammaa, buoreoueHos, buocoepa

YMeHvne uanaratb OGuomnornyeckne Teopum (3BonouuoHHas Teopust Y. [lapBuHa, CMHTETMYecKas
Teopus 3BOMOLUMMK), 3aKOHbI M 3aKOHOMEPHOCTU (3apogbiweBoro cxopctea K.M. Bapa, yepenoBaHus
rmaBHbIX HanpaeneHun u nyten sponounn A.H. CeepLoBa, y4eHus o buocgepe B.N. BepHagckoro),
onpegensaTb rpaHuLbl MX MPUMEHUMOCTHU K XKUBBIM CUCTEMaM




YMeHue Bnagetb MeTogamu Hay4YHOro no3HaHuA B ovonoruu (Ha6mo,quV|e N onncaHune XunBbiX
cuctem, rnpoueccoB WU ABMEHUN; opraHusauma un npoesegeHve ©vonoruyeckoro OKCNepumMeHTa,
BblABWXEHNE TUNoTe3bl; BbiABIIEHNE 3aBUCUMOCTU MeXOy uccneagyemMmbiMn BeJiM4nHamu, 00bsICHEHNE
NOJTy4EeHHbIX pe3ynbTaToB, UCMNOJIb3OBAHHbIX Hay4HbIX NOHATURA, TeOpMVI N 3aKOHOB; YMeHWe pernaTtb
BbIBOAbl HA OCHOBaHMN NOJTY4YEHHbIX p63yﬂbTaTOB)

YMeHune BblgensaTb CylleCTBEeHHbIE NMPU3HaKn CTPoOeHNA ononornyecknx o6bEKTOB: BMAOB, I'IOI'IyJ'IFlLI,I/IIZ,
npoayueHToB, KOHCYMEHTOB, peayueHTOB, BroreoLeHO30B 1M 3KOCUCTEM; OCOBEHHOCTMU npoueccos
HacneaCcTBEHHOW M3MEHYMBOCTWN, €CTECTBEHHOrO 0T6opa, BVIﬂ,OO6pa3OBaHVI9|, I'IpI/ICI'IOCOGJ'IeHHOCTVI
opraHn3mos, OENCTBUSA 3KOSOrMYECKmX (*)aKTOpOB Ha OpraHm3mbl, nepeHoca BeLleCTB W NOTOKa
JQHEepPrmm B 3KOCUCTEMAX, aHTPOMOINeHHbIX N3MEHEHNIN B 3KOCUCTEMAX CBOEN MECTHOCTH, Kpyrosopota
BELLECTB U BUOreOXMMNYECKMX LINKITOB B 6V|ocq)epe

YMeHVe NpUMEeHATb MOMyyYeHHble 3HaHusA Anst 00bACHEeHUA GUONormyeckux NPoLEecCOoB U SIBMEHUNR,
ONSA NPUHATUS NPAKTUYECKNX peLLeHnn B MOBCEAHEBHOW XN3HUM B Liensix obecneyeHnss 6es3onacHoCcTu
CBOEro 340pOBbS W 300POBbS OKPYXXKAKLWMX Niogen, cobnogeHns HOpM rpaMOTHOroO NMoBEAEHUs] B
OKpYXXalollen npupodHon cpede; MNOHMMaHMe HeobXOAMMOCTU  UCMONb30BaHUSA  AOCTUXKEHUN
CoBpeMeHHOI Buonornn ans paumMoHanbHOro NpUpoaonob30BaHUs

YMeHune peliaTb anemMeHTapHble Buonormyeckue 3agadyun, COCTaBMATb CXEMbl MEpeHoca BewecTB U
3HEeprnu B aKkocmucTemax (Lenu nuTaHms)

YMeHuMe BbINONHATL nabopaTopHble M npakTudeckue paboTbl, cobnopatb npasuna npu paboTe ¢
y4ebHbIM 1 NnabopaTopHbIM 060pYyaOBaHNEM

YMeHne KpUTUYECKM OLEeHMBaTb M MHTEpPnpeTMpoBaTb MHGOpMaLnio BUONorMyeckoro coaepxaHus,
BKITIOYAIOLLYI0 MCEBOOHAaYYHble 3HaHUA U3 pasnuyHbix uctoyHukoB (CMW, HayvHo-nonynsipHble
maTepwuansl); paccMaTpuBaTb rnobanbHble 3Konornyeckne npobrnembl COBpEMEHHOCTHU, POPMMPOBaTL
MO OTHOLLEHWUIO K HUM COBCTBEHHYIO MO3NLIMIO

10

YMeHne cosgaBaTb COOCTBEHHbIE MUCbMEHHbIE W YCTHble coobueHns, obobasa Guonormveckyto
I/IH(*)OpMaLI,I/IPO M3 HECKOJIbKMX NCTOYHMKOB, rpaMOTHO UCNOJb30BaTb MOHATUNHbIN annapart Ovonorun

Tabnuua 16.3

IIpoBepsiemblie 3s1eMeHTHI coaep:kanus (11 kiaace)

Kopg

MpoBepsieMblii 3aNIEMEHT CoAepKaHUs

3BonoumMoHHas buonorus

1.1

OBOJIOLMOHHAsA Teopus U ee MecTo B Guonoruu.

CeugetenbctBa  asonoumn.  [laneoHTonorvdeckue:  MNOCNEOOBATENbHOCTbL  MOSIBMEHWS  BUOOB B
naneoHTONOrMYecKon neTonucu, nepexofHsle opmbl. bruoreorpaduyeckme: cxoacTBo U pasnuyune dayH u
¢rop MaTepuKOB U OCTPOBOB. IOMOpMOSOrMYecKkme: CXOACTBA W pasnuyuus 3MOPMOHOB pasHbIX BUAOOB
NMO3BOHOYHbIX. CpaBHUTENbHO-aHAaTOMUYECKME: TOMOSOIMMYHbIE, aHanorMyHble, PyAUMEHTapHbIE OpraHbl,
aTaBu3ambl. MornekynsipHo-OMoxumuyeckne: CxoACTBO MEXaHU3MOB HACMeACTBEHHOCTM U OCHOBHbIX
MeTabonmyeckux nyTen y BCex opraHn3MoB

1.2

OBorntoumnoHHasn Teopus Y. [apeuHa. MNpeanockinkv BO3HUKHOBEHWUST fapBUHM3Ma. [BUXKYLLME CUMbl 3BONOLIMK
BugoB no [apBuHy (M30bITOYHOE pa3sMHOXEHME MpU  OrpaHMYEHHOCTU pecypcoB, HeornpeaeneHHas
N3MEH4YMBOCTb, 6opbba 3a CcyLecTBOBaHME, ECTECTBEHHbIN O0TOOP)

1.3

CuHTteTundeckas Teopusa asponouumn (CTI) M ocHOBHble ee nonoxeHus. Mukpoasonioumsa. Nonynauusa kak
eavHuLa B1uaa 1 3Bonoumm

14

Owxywne cunbl (dakTopbl) 3BonouMM BMAOB B npupoge. MyTaumoHHbIA npouecc U KombuHaTuBHas
n3MeH4YMBOCTb. [MonynsumnoHHble BOMHbI M Apend reHos. Msondumsa v murpauuwsa. EctectBeHHbin oTbop -
Hanpaensawwmi dakTop aBonounn. Popmbl ECTECTBEHHOrO 0TOOpA.

MpucnocobneHHOCTb OpraHM3MOB Kak pesynbTar ssonouun. [Mpumepbl NPUCNOCOGneHWn y OpraHn3MoB.
Apomopo3sbl M ugnoagantaumu.

Bug wn BupoobpasosaHue. Kputepum Buaga. OcCHOBHble opMbl BuOooGpasoBaHus: reorpaduyeckoe,
3Konornyeckoe




1.5

Makpoagoniouus. Popmbl  3BONOUMK:  uneTUdeckasl, OUBEPreHTHasl, KOHBEPreHTHas, napannenbHas.
HeobpaTumocTb aBonoumm

BO3HMKHOBEHME N pa3BUTUE XKNU3HM HA 3emne

2.1

[oHay4yHble nNpencTaBreHns O 3apOXAEHUM KU3HW. HayyHble rMnoTesbl BO3HWKHOBEHMWSI XU3HW Ha 3emre:
abuoreHe3 W naHcnepmusi. XuMuyeckast 3SBONIOLMS. OKCNepUMMeEHTanbHOe NOATBEPXKAEHWE XUMMUYECKOMN
sponoumn. HavanbHble 3Tanbl Guonornyeckon spomnoumn. vnotesa PHK-mupa. [epBble KNEeTkM U UX
aBonounsi. PopMmpoBaHNe OCHOBHbIX FPYMM XXNBbIX OPraHN3MOB

22

Passutne xm3Hu Ha 3emne no apam u nepuogam. Kartapxen. Apxenckas v npoTepo3onckas apbl.
[Maneo3onckasa apa n ee nepuoapl: KEMOPUNCKUA, OPOOBUKCKUIA, CUNYPUNCKUIA, AEBOHCKUA, KAMEHHOYTOMNbHbIN,
nepmckunin. Mesosonckas apa n ee nepunogbl: TPMacoBbIN, OPCKUIN, MENOBOW.

KanHo3solickas apa 1 ee nepuopl: naneoreHoBbIn, HEOreHOBbIN, aHTPOMOreHOBbLIN. XapakTepucTmka KnmmaTta u
reonorunyecknx npoueccoB. OCHOBHbIE 3Tarbl 3BOMNOLNM PACTUTENBHOIO M XUBOTHOrO Mupa. ApoMopdo3bl Yy
pacTeHUN 1 XXMBOTHbIX. [losiBNeHne, pacuBeT 1 BbIMMpaHWe rpymnn X1BbIX OPraHn3MoB

23

Cucrtema OpraHn4ecKkoro Mmmpa Kak oTpaxeHume sBosiounn. OcCHOBHble cucTemMaTmnyeckme rpynnbl opraHn3mMoB

24

OBonouusa Yernoseka. AHTponosniornsi Kak Hayka. PasBuTue npeacTaBrieHuMm O MPOMCXOXOEHUWN YerioBeka.
MeToabl u3yveHus aHTponoreHe3a. CxoAcTBa M pasnuuus 4YeroBeka W XKMBOTHbIX. CucTemaTnyeckoe
NoMnoXeHne Yernoseka.

Oswxywmne cunbl (pakTtopbl) aHTponoreHesa. HacneacTBeHHass M3MEHYMBOCTb W €CTECTBEHHbIN OTOOP.
O6LecTBeHHbIV 06pas XWU3HW, M3rOTOBMNEHWE Opyau Tpyaa, MbllfeHne, pedb

2.5

OcCHOBHble CcTaguum W BETBM SBOMIOLMM YenoBeka: aBcTpanonuteku, Yenosek ymenbid, Yenosek
npsmMmoxogawumn, Yenosek HeaHgepTanbCkui, YenoBek pasymHbii. Haxogku uckonaemMbliX OCTaHKOB, BpeMsi
CYyLLIECTBOBaHWS, 00MacTb pacnpocTpaHeHusi, 06beM rofiloBHOro Mo3ra, obpas XusHu, opyansi

26

Yenosedeckne pacbl. OcHOBHble Oonblune pacbl: eBponeovaHasa (espasuinckasi), Herpo-aBCcTpanongHas
(skBaTOpUManbHasa), MoOHrornomgHasa (asnaTtcko-aMmepukaHckasl). YepTbl npucnocobneHHoOCTM NpeacTaBuTEeNen
YernoBEeYECKNX pac K yCroBMAM cyLlecTBoBaHus. EQMHCTBO YenoBeyecknx pac. Kputuka pacmama

OpraHun3mbl 1 OKpyxatowas cpega

3.1

3konorus Kak HayKa. 3apgaun un pa3gesibl 3KOornun. MeTogbl 3KONOrMYecknx MUccrnenoBaHnn. Jkonornyeckoe
MNPOBO33pEHNE. Cpeﬂ,bl obuTaHus OpraHn3mMosB: BOOHaA, Ha3eMHO-BO34yLUHadA, no4yBeHHad,
BHYTPUOPraHNM3MeHHas

3.2

Okonornyeckne daktopbl. Knaccudukaums akonornyeckux ¢paktopoB: abuoTtudeckne, OGuotnyeckue u
aHTpororeHHble. [leicTBME SKONOrM4eckmnx akTopoB Ha OpraHnu3Mbl

3.3

AGuoTnYeckme akTopbl: CBET, TemnepaTtypa, BnaxHocTb. PoToneproamam. MpucnocobreHns opraHn3moB K
AecTBuio abrmoTuyecknx dpaktopos. Bruonoruyeckmne putMbl

3.4

BruoTtuueckne daktopbl. Buabl 6uoTuveckux B3anMMOOEWCTBUW: KOHKYPEHLMS, XWULWHWYECTBO, MapasuTuam,
MyTyanuam, KOMMeEHCanuam (HaxnebHMYecTBO, KBapTUPAHTCTBO), aMeHcanuaMm, HenTpanuam. 3HauveHue
BuoTuyeckmx B3anMoaecTBUN ANs CYLLeCTBOBaHNS OpraHM3MoB B MPUPOAHbIX coobLuecTBax

3.5

Skonornyeckme XapaKTepucTukn nonynauun. OcHoBHble NokasaTenu nonynauun: YNCNEeHHOCTb, MJIOTHOCTb,
poXaaemMoCTb, CMEPTHOCTb, NPUPOCT, MUTrpaun4d. [JvHamMmuka YncrneHHocTH nonynaumm n ee perynauna

CoobuiecTBa 1 3KONOrMYeckme CUCTEMbI

4.1

CoobuiecTBo opraHnamoB - 6uoueHo3. CTpykTypbl GuoLEeHO3a: BMAOBas, NMPOCTPAHCTBEHHasd, Tpoduyeckasi
(nvweas). Bugpl-gommnHaHThl. CBA3M B GMoLeH03e

4.2

Okonornyeckne cuctembl (akocuctembl). TMoHATME 06 3kocucTeMe U GuoreoueHose. PyHKUMOHambHbIE
KOMMOHEHTbI 3KOCUCTEMbI: NPOAYLIEHTbI, KOHCYMEHTbI, peayLeHTbl. KpyroBopoT BellecTB M MOTOK 3Heprun B
akocucteme. Tpodumyeckne (NMULLEBLIE) YPOBHM aKocUcTeMbl. MulleBble ueny u ceTu. OCHOBHbIE MoKasaTenu
SKOCUCTeMbl: ©Buomacca, NpoAyKUus. JKomnorMdeckne nuMpamMuabl: NPOAYKUMM, YMCIEHHOCTU, 6romacchl.
CBolicTBa 9KOCUCTEM: YCTOMYMBOCTb, camoperynsauus, passuTune. Cykueccust

4.3

an/IpOﬂ,Hble 3KOCUCTEMbI. DKOCUCTEMBI 03€ep U pek. JKocucTteMa XBOMHOMO Unum LLINPOKOJTINCTBEHHOIO Nneca.
AHTpOI’IOFeHHbIe OKOCUCTEMBbI. AFpOSKOCI/ICTeMbI. yp603KOCMCTeMbI. Buonornyeckoe u X0O35MCTBEHHOE




3HaYeHme arpo3KOCUCTEM N YPOOIKOCUCTEM.
BropasHoobpa3sne kak ¢aktop ycTomuMBOCTU 3KocucteM. CoxpaHeHue OMonormdeckoro pasHoobpasus Ha
3emne

4.4

YyeHne B.U. BepHaackoro o 6uoccepe. NpaHuubl, coctaB u CTpykTypa Guoctepsl. KuBoe BeLLECTBO U €ro
dyHKuun. OcobeHHocTM Buocdepbl Kak rmobanbHOM akocucTeMbl. [uHamuyeckoe paBHoBecue u obpaTtHas
cBa3b B Ouoccepe. KpyroBopoThbl BellecTB U OGUOreoxmMmuveckme LUKMbl 3nemMeHToB (yrmepoga, asoTa).
3oHanbHocTb Buocdepbl. OCHOBHbIE BMOMBI CyLLIU

4.5

YenoBeuyecTBo B Omnoctepe 3emnu. AHTponoreHHble n3amMeHeHnss B buocdepe. MobanbHble 3Konormydeckne
npo6nemsi.

OcHoBa paunoHanbHOro yrnpasneHns NpMpoaHbIMU pecypcamMm U UX ucnonb3oBaHune. [octmkeHna Guonornm mn
oxpaHa npupoabl

Tabnuua 16.4

IIposepsiembie Ha EI'D nmo 0uosioruu tpedoBanust
K pe3yJIbTaTaM O0CBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM MPOIrPaMMbl
cpeaHero oouiero o0pa3oBaHus

Kog lMpoBepsemble TpeboBaHUS K TpegMeTHbIM pe3yribTataM OCBOEHUS OCHOBHOW obpasoBaTenbHOn
npoBepPseMOro nporpaMmmbl cpegHero obuero obpasoBaHust
TpeboBaHus

1 CdopmmnpoBaHHOCTb 3HaHWM O MecTe M ponuM GMOoNorMM B CUCTEME ECTECTBEHHBIX HayK, B
OPMMPOBaHUN COBPEMEHHON ECTECTBEHHOHAYYHOW KapTWHbI MWUpa, B MO3HAHUW 3aKOHOB
NPUPOAbl U PELUEHUMN XU3HEHHO BaXKHbIX COLMANbHO-3TUYECKUX, SKOHOMUYECKUX, IKOITOMMYECKMX
npobnem 4yenoBe4vecTBa, a Takke B peLIEHMM BOMPOCOB paLMOHanbHOMO0 NPpUPOLONONb30BaHUS, B
HOpPMMPOBAHMM LLEHHOCTHOIO OTHOLLEHUS K Npupoae, obLeCcTBy, YENOBEKY; O BKMaAe POCCUMACKMX
1 3apybexHbIX Y4eHbIX - BUONOros B pa3suTue Guonorum

2 BnageHne cuctemol 3HaHUA 006 OCHOBHbLIX MeTodax Hay4YHOro no3HaHuA, WUCNOJIb3yeMblX B

B6uonormyecknx UCCrnefoBaHUsIX KMBbIX OOBEKTOB W 39KOCUCTEM (OMMcCaHue, U3MepeHue,
npoBefeHWe HabnogeHun); cnocobamn BbISIBEHUS W OLEHKM aHTPOMOreHHbIX W3MEHEHWA B
npupoae.

YMeHue BbiABUraTb MMNoTe3bl, NPOBEPSATb UX 3KCNEPUMEHTArbHLIMW CpeacTBamu, hopmynmpys
uenb nccnenoBaHusl, aHanM3MpoBaTh NOMyYeHHble pe3ynbTaTthl U AenaTb BbIBOAbI.

BbigBneHne 3aBUCUMOCTU Mexay WCCNefyeMbiMUM  BenUYMHaAMK, OOBSCHEHWE MNOMYyYEHHbIX
pes3ynbTatoB U (hopMynupoBaHME BbIBOAOB C WUCMOMb30BAHWEM Hay4HbIX MOHATUNA, TEOpWUhn u
3aKOHOB

3 YMeHe BnageTb CUCTEMOM BUMOMOrMYeckUx 3HaHWIA, KoTopas BKMOYaeT: OCHOBoOMonaraiwllme

Ovonormyeckne TEPMUHbI U MOHATUA (KWU3Hb, KIeTKa, TKaHb, OpraH, OpraHuam, Bug, NOnynsuus,
akocucTema, 6moueHos, buocdepa; meTabonnam, romeocTtas, KreTouHbIn UMMYHUTET, BUOCKHTES
Oenka, Grononumepsl, ONCKPETHOCTb, camoperynsauus, CaMOBOCMNpPOM3BEOEHNE,
HacneACTBEHHOCTb, UBMEHUYMBOCTb, SHEPrO3aBUCUMOCTb, POCT U pPa3BuUTUE);

Ovonornyeckne Teopuu: knetodHast teopus T. LeaHHa, M. LUnengena, P. Bupxosa; knoHanbHo-
cenekTtuBHoro ummyHuteta M. Jpnux, N.N. MevHrKkoBa, XpOMOCOMHasi TEOpPUsi HAacNeaCTBEHHOCTH
T. MopraHa, 3akoH 3apogbiweBoro cxogctea K. Bapa, aonwoumoHHass Teopus Y. [dapsuHa,
CUHTEeTUYeCKas Teopust 3BONOLMKN, Teopusi aHTpornoreHe3a Y. [apBuHa; Teopusi BuoreoueHosa
B.H. CykaueBa; yyeHne H./N. BaBunosa o LeHTpax MHOroo6pasns U NpoUCXOXAEHUS KyNbTYPHbIX
pacteHunin, yyeHne A.H. CesepuoBa 0 nyTaX W HanpasneHuax asonwouumu, ydeHune B.A.
BepHagckoro - o Ouocdepe); 3akoHbl  (eguHOOOpasvMs MOTOMKOB MEPBOrO  MOKOMEHMS,
paclienneHnsi NpM3HakoB, HE3aBUMCMMOIO HacrefoBaHusi npusHakoB . MeHpgens; cuenneHHoro
HacrnegoBaHWUsl NPU3HAKOB M HapyLleHUs cuennenns reHoB T. MopraHa; roMonornyeckux psgoe B
HacnegcTBeHHOM m3ameHuynBoctTM H.W. BaBunosa; reHeTudeckoro pasHoBecus k. Xapan u B.
BanH6epra; 3apogpiweoro cxonctea K. bapa; 6buoreHeTnyeckuin 3akoH 3. Nekkensi, . Mionnepa);
NPUHUMMbI (YUCTOTbI TAMET, KOMMIEMEHTAPHOCTN);

npasuna (MuHumyma 0. Jlnbuxa, akonormyeckom nupamuabl Yucen, Guomacchl 1 aHeprun);
runoTtesbl (koauepsaTHon A.. OnapuHa, nepsudHoro GynboHa [Ix. XongenHa, mukpocgep C.




dokca, pubosuma T. Yek)

4 YMmeHune pewaTtb NoncKoBblie Ovonornyeckne 3agayu; BbIBNATb NPpUYNHHO-CNeacTBeHHbIE CBA3U

Mexagy uccrnegyembiMm 6GUonormdeckumm o6bekTamm, NpoLeccaMmm U IBNEHUSIMU; AenaTb BbIBOAbI
1 MPOrHO3bl HA OCHOBAHMMW NOMYYEHHbIX Pe3yrbTaToB;

COCTaBMsATb FEHOTUNUYECKNE CXEMbI CKPELLUMBAHMA 451 pa3HbIX TUMOB HacneaoBaHWUsi MPU3HAKOB Y
OpraHM3moB, COCTaBMATb CXEMbl MepeHoca BELLECTB M SHEpPruvM B aKocucTemax (Lenu nuTaHus,
nuLLeBble CeTn)

5 YMeHune yCTaHaBMBaTb B3aMMOCBA3N MexXAy CTpOeHMeM u q:)yHKLI,VIﬂMVIZ opraHomaoB, KIeToK

pasHbiX TKaHeW, opraHamMm M CUCTEMaMW OPraHoOB Yy PACTEHWUN, XMBOTHbLIX M YenoBeka; Mexay
aTanamm obmeHa BeLLecCTB; 3TanamMy KMEeTOYHOro LUMKMa W KU3HEHHbIX LIMKIOB OPraHn3MmoB;
aTanamvm aM6pMoHaneHOro pPasBuUTUS; FrEHOTMNOM U PEHOTUNOM, (PEHOTUMNOM K hakTopamun cpeabl
obuTaHug; npoueccamMu IBOMOLMK;  OBWKYLUUMM CUMAMW  aHTPOMNOreHesa; KOMMOHEeHTaMu
pasnU4YHbIX 3KOCUCTEM U MPUCIOCOBNEHNSIMU K HUM OPraHn3MoB

6 YMeHune BblaensaTb CywleCTBEHHbIE NMPU3HaKKN:

CTPOEHMSI BMPYCOB, KIETOK MNPOKApUOT W 3YKapuoT; OAHOKMETOYHbIX W  MHOFOKMETOYHbIX
OpraHu3moB, BMAOB, OMOreoueHo30B, 3KOcMCTeEM U Brnocdepbl; CTPOEHWS OpraHoB U CUCTEM
OpraHoB pacTeHMN, XMBOTHLIX, YernoBeka; MpPOLECCOB XWU3HeAeATernbHOCTW, MNpOoTeKalowmx B
opraHuamax pacTeHuMW, XMBOTHbIX W YeroBeka; Guonormyeckux npoueccoB: obMmeHa BeLLecTB
(meTabonusm), wuHPOPMauUMM U MpeBpalleHns  3Heprun, OpoxeHusi, aBTOTPOHOrO U
reTepoTpodHOro TMNOB NUTaHus, POTOCMHTE3a N XeMOCUHTE3a, MUTO3a, Menosa, raMeToreHesa,
ambpuoreHesa, MOCTAMOPMOHANBHOrO pPasBUTUSA, Pas3MHOXEHWS, WHAMBMAYaNbHOro pPasBUTUS
opraHu3ma (OHTOreHesa), B3aMMOAENCTBUSA FeHOB, reTepo3nca; AeNCTBUIN CKYCCTBEHHOro oTbopa,
CcTabunusmpytoLero, ABWXKYLLErO U pa3pbiBaloWEro eCTeCTBEHHOro otbopa; annonaTpuyeckoro u
cumnaTpuyeckoro BuaoobpasoBaHWs; BAWAHWA ABWXKYLUMX CUI 3BOMKOLUMM Ha reHodoHa
nonynsauum; NpUcnocobneHHOCTM OpraHnsMoB K cpede obuTaHus, vepegoBaHWs HamnpasreHun
3BOMOLUY; KPYroBOpOTa BELLECTB M MOTOKA 3HEPrMn B 3KOCUCTEMAaX

7 CopMUPOBAHHOCTb YMEHUSI BbIAENATb CYLUECTBEHHbIE MPU3HAKN BUPYCOB, KIETOK MPOKapuoT u

3YKapuoT; OAHOKINETOYHbIX M MHOFOKMETOYHbIX OPraHM3MOB, BUOOB, O1OreoLeHO30B U 3KOCUCTEM;
0COBGEHHOCTM MpoLLecCOB OOMeHa BeLlecTB W NpeBpalleHust 3Hepru B KreTke, dhoTOCUHTEs3a,
NIacTUYeckoro M dHepreTMyeckoro obMeHa, XeMOCUHTe3a, MWUTO3a, Melo3a, OnfoAO0TBOPEHWS,
pasBUTUS U Pa3MHOXEHWsl, MHAMBUAYaINbHOrO pasBUTUA opraHuama (oHToreHesa), 6opbObl 3a
CYLLIECTBOBaHNE, eCTecTBEHHOro oTGopa, BMaoo6pa3oBaHus, NPUCNOCOBIeHHOCTM OpraHM3MOoB K
cpede obuTaHusi, BNUSIHNUA KOMMOHEHTOB 3KOCMCTEM, aHTPOMOreHHbIX U3MEHEHU B aKocMcTemax
CBOell MECTHOCTH, KPYroBOpOTa BELLECTB U NpeBpalleHns aHeprum B Gruocdepe

8 YMeHue uncnonb3oBaTb COOTBETCTBYOLLNE apryMmeHThl, 6MOJ'IOFI/I‘-I€CKYIO TEPMUHOJNIOTNIO U

CUMBOJIMKY O [OOKasaTesnbCTBa poAacTBa OPraHM3MoB pPasHbiX CUCTEMATUYECKUX Tpynn;
B3aMMOCBA3N OpraHnM3amoB u cpenbl 00uTaHUsA; eQMHCTBa YenoBeYeckux pac; HeobxoauMocTun
340pOoBOIro o6pa3a XU3HWN, COXpPaHEHUA pa3Hoo6pa3Mﬂ BMOOB U 3KOCUCTEM KaK YCIioBUA
cocyuieCTBOBaHUA Npupoabl n 4enoseyecTBa

9 YMeHMe KpUTUYECKU OLEeHMBATb MHGOPMaLMo BMONOrMYecKoro coaepXaHusi; MHTepnpeTMpoBaTh

9TNU4YeCKMne acnektbl COBpPEeMEHHbIX uccnegoBaHuii B Guonormm, meguuuHe, OMOTEXHONOTUW;
paccmaTpuBaTb rnobanbHble 3Konormdeckne I'Ip06J'IeMbI COBPEMEHHOCTH, d’)OpMI/IpOBaTb no
OTHOLUEHUIO K HUM COGCTBeHHyPO no3nyunto

Tabnuua 16.5

IlepeyeHb 3J1eMEHTOB coep;KaHus1, NpoBepseMbix HA EI™D
1o OM0J10ruH

Kog lMpoBepsieMbli SNeMeHT coaep)KaHns
1 Buonorus kak Hayka. KuBble cMCTEMbI U UX N3yYeHne
1.1 CoBpemeHHas OGuomnorna - KOMMMeKcHas Hayka. buonornyeckune Haykm M um3dyyaemble MMUM nNpoBnemsbl.

dyHgameHTanbHble, NPUKNaAHbIE U MOMCKOBbIE HayYHbIE NCCneaoBaHns B buonornu.
3HayeHne Guonormm B OPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-Hay4yHOW KapTuHbl Mupa. [lpodeccuu,
CcBsA3aHHble ¢ Buonornen. 3HavyeHne Guonornn B NPaKkTUHECKON OEeATENbHOCTM YenoBeka: MeauuuHe, CenbCkoMm




X03ACTBE, NPOMBILLIIEHHOCTU, OXpaHe Npupoabl

1.2

KuBble cuctemMbl kak npegMeT nsyyeHus Guonorun. CBOMCTBA XMBbIX CUCTEM: €QNHCTBO XMMUYECKOrO COCTaBa,
ONCKPETHOCTb U LIEMOCTHOCTb, CMNOXHOCTb U YNOPSAOYEHHOCTb CTPYKTYPbl, OTKPbLITOCTb, CamoopraHusaLms,
CamMoBOCMpOoM3BeAeHNE, PA3aPaAXKMMOCTb, U3MEHYMBOCTb, POCT 1 pasBUTUE.
YPOBHM OpraHn3aunm XMBbIX CUCTEM: MOMEKYNAPHbINA, KNETOYHbIN, TKAHEBbIN, OPraHU3MEHHbI, NOMYNSALNOHHO-
BMOOBOM, 9KOCUCTEMHbIN (BuoreoLieHoTUYECKUI), BruoctepHbIn. Mpoueccsl, NPONUCXOAALLNE B XMBbIX CUCTEMAX.
OcHoBHble npu3Hakm xumBoro. KnsHb kak popma cyLecTBoBaHUSA MaTepum

1.3

MeToabl Guonormyeckon Hayku. HabniogeHwe, uaMepeHue, 3IKCMEpPUMEHT, cucTemaTm3auusi, MeTaaHanus.
[MoHATHe o 3aBUCUMON M He3aBUCUMOMN nepemMeHHon. NnaHnpoBaHne akcnepumeHTa. NocTaHoBKa U npoBepka
rmnote3. Hynesasa runotesa. [NoHATME BbIGOPKM M ee OOCTOBEpPHOCTb. Pas3bpoc B BMONOrMyecknx AaHHbIX.
OueHka 0OCTOBEPHOCTM NOMNYyYEHHbIX Pe3ynbTaToB. [pUYMHBI UCKaXEHUS pe3ynbTaToB aKcnepuMmeHTa. [NoHaTme
CTaTUCTUYECKOro TecTa

KneTka kak 6uonormnyeckasl cuctema

2.1

Knetka - CTpyKTYpHO-pyHKUMOHANbHas eaumHuua >XuBOro. Mctopusa oTkpblTus kneTkn. Pabotel P. lyka, A.
JleBenryka. Knetounasa Tteopusa (T. WeanH, M. WnengeH, P. Bupxos). OCHOBHble NONOXEHUA COBPEMEHHON
KNeTOYHOWN Teopuun.

MeToabl MOMEKYnspHOW W KneToyHom 6uonorum: MUKpPOCKOMNMs, Xpomartorpadus, anektpodopes, MeTod
MeueHbIX aTOMOB, AnddepeHumanbHoe LeHTpudyrmposaHne, KyrnbTMBMPOBaHWE KNETOK

2.2

XvMunyeckun coctaB KneTkn. Makpo-, MUKpO- 1 ynbTpamukpoanemeHTbl. Boga n ee ponb kak pacteBoputens,
peareHTa, ydacTue B CTPYKTYpUpOBaHWW KneTkw, Tenmoperynsaumu. MuHepanbHble BewecTBa KIeTku, Wx
Buonornyeckas ponb. Ponb KaTMOHOB M aHWOHOB B KIeTKe.

Buonornyeckne nonumepbl. benkun. AMUHOKMCNOTHBLIM cocTaB 6GenkoB. CTpyKkTypbl GEnkoBOW MOMEKynbl.
MepBuyHaa cTpykTypa 6enka, nentuaHas cBsA3b. BTopuuHas, TpeTuyHas, YeTBEepTUYHas CTPYKTYpPbl.
HeHatypauums. CeolictBa 6enkoB. Knaccudukaumst 6enkos. buonormnyeckne dyHKUmmn 6enKoB.

Yrnesoabl. MoHocaxapugpl, Aucaxapugel, onurocaxapugbl u nonucaxapugbl. O6Wwuin nnaH cTpoeHnst n pusnko-
XMUMUYecKMe CBOWCTBA yrrnesooB. bruonornyeckne dyHKLMKN yrnesonos.

Jiunuabl. TnagpodumnbHo-rMapodobHble cBocTBa. Knaccudukauma nunugos. Tpurnuuepuapbl, dpocdonmnuasl,
BOCKW, cTepouabl. bronormnyeckne yHkumn nunuaos. Obwme cBoncTBa GUONOrMyeckux MeMbpaH - TeKy4YecTb,
CMOCOBHOCTb K CaMO3aMblKaHWIO, MOMYNPOHNLAEMOCTb.

HykneuHosble kucnotel. OHK wu PHK. CtpoeHne HyknemHoBbix kucnot. Hykneotuabl. [NpuHumn
komnnemeHTapHoctu. [lpasuno Yapracdpda. Crpyktypa OHK - gBomHas cnupanb. MecToHaxoxgeHve wu
6uonornyeckne pyHkumm AHK. Bugbl PHK. ®yHkunm PHK B kneTke.

CtpoeHve wmonekynbl AT®. Makpoapruyeckme cBasn B Monekyne AT®. buonorudeckue dyHkumm ATO.
BoccTaHoBneHHbIE NepeHoCcUunKn, nx pyHkLmm B knetke. CekseHnpoBaHune OHK.

CtpykTypHasa 6uonorus: Guoxumwuyeckne un Guoduanyeckne uccnegoBaHWs coctaBa W NPOCTPAHCTBEHHOWM
CTPYKTYpbl Briomonekyn
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Tunbl KNETOK: 3yKapuoTUdeckasi u npokapuoTnyeckas. CTpyKTypHO-(PYHKLUMOHaNbHbIE 06pa3oBaHMs KNETKM.
CtpoeHve npokapuotudeckon knetkn. KnetouHaa crteHka 6Gaktepun un apxein. OCOBEHHOCTM CTpOEHUs
reTepoTpodHON 1 aBTOTPOPHON NPOKAPUOTMIECKUX KNeToK. MecTo 1 ponb NpokapuoT B BuoueHo3ax.

CtpoeHne n yHKUMOHMPOBAHNE 3yKapuoTMYecKor kneTku. [Mnasmartuvyeckas memOpaHa (nnasmanemma).
CTpykTypa nnasmaTnyecko membpaHbl. TpaHCNOpT BELLECTB Yepe3 nnasMaTU4eckylo MeMOpaHy: nacCUBHbIV
(anddpysmna, obneryeHHas aAMddysnsa), akTUBHbIA (NEPBUYHBIA W BTOPUYHBIA  aKTUBHBLIA  TPAHCMOPT).
MonynpoHMuaemocTe MembpaHbl. PaboTa HaTpui-KanuMeBOro Hacoca. JHOOLUMTO3: MUHOUMTO3, (haroumTos.
Ok3ounTo3. KnetouHas cteHka. CTpykTypa 1 YHKLMMN KNETOYHOW CTEHKM pacTeEHWI, rpMBOoB.

Untonnasma. LuTto3onb. Lutockenet. [ewkenne uutonnasmbl. OpraHouabl knetkn. OgHomMemOpaHHble
opraHouabl KneTku: sHgonnasmaTudeckas cetb (AC), annapat Nonboxu, NM30COMbI, UX CTPOEHUE U PYHKLINN.
B3anmocBssb ogHOMEMOpaHHbIX oOpraHougoB kneTku. CTpoeHue rpaHynsapHoro petukynyma. CuHTes
pacTBopuMbIX 6enkoB. CuHTE3 KNeToYHbIX MembOpaH. [rnagkui (arpaHynspHbI) 9HAOMNNA3MaTUYECKUN
petukynyM. CekpeTopHasa pyHkums annapata Fonbaxu. TpaHCnopT BELECTB B KneTke. Bakyonu pactutenbHbIx
kneTok. KnetouHeln cok. Typrop.

lMonyaBTOHOMHbIE OpraHouAbl KNeTKN: MUTOXOHAPUK, NNacTuapl.

CtpoeHne un QYHKUMM  MUTOXOHOPUA U nnactug. [lepBudHble, BTOPUYHBLIE U CMOXHble MnacTugpl
POTOCUHTE3NPYIOLLUX dyKapnOT. XnoponnacTbl, XpOMOMNMacTbl, TENKOMMACTbl BbICLUNX PACTEHUN.
HemembpaHHble opraHouabl knetku CTpoeHne u (PyHKUMM HemMeMOpaHHbIX opraHouaoB KneTku. Pubocombl.
MukpocdbunameHTbl. MbilweyHble kneTkn. Mukpotpybouku. KnetouHsin LeHTp. CTpoeHne 1 ABMXKEHUE XIYTUKOB U
pecHu4ek. MukpoTpyboukm umntonnasmsl. LieHTpuons.

Anpo. ObBonoyka gapa, XpOMaTuH, Kapuonnasma, SAPbIWKK, UX CTPOeHMEe U OYHKUUKU. AaepHbii 6enkoBbIn
MaTpukc. INMpocTpaHCTBEHHOE pacnonoXeHne XpoOMOCOM B MHTepdasHoM sape. benku xpoMmaTuHa - TCTOHbI.




KneTtouHble BkMoYeHNs. CpaBHWUTENbHAA XapaKTEPUCTMKA KMETOK 3YyKapuoT (PacTUTENbHOW, >XMBOTHOWM,
rpubHown)
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Accmnnaumss 1 auccMMmMnAauns - OBe CTOPOHbl MeTabonmama. Tunbl obmeHa BellecTB: aBTOTPOGHbLIN U
reTepoTpodHbIN. Y4yacTue kucnopoga B OOMEHHbIX npoueccax. JHepreTudeckoe obecneyeHne KneTKu:
npespalleHne AT® B o6MeHHbIX npoueccax. PepmeHTaTUBHBIA XapakTep peakuuin KNneTouyHoro metabonuama.
depMeHTbl, UX CTpOeHMEe, CBOWCTBA M MexaHuaMm paencteusa. KodepmeHTbl. OTnuums depmeHToB OT
HEeOopraHM4YeckMx KaTanmsaTopoB. benkun-aktmBaTopbl U BENKN-MHIMOUTOPBLI.  3aBUCMMOCTb  CKOPOCTM
epMeHTaTMBHbIX peakLMii OT pasfnnYHbIX (DaKTOPOB.

[MepBUYHBLIA CUHTE3 OpraHM4Yeckux BewecTB B kneTke. PoTocuHTe3. Ponb XxnoponnactoB B npoLecce
doTocuHTe3a. CBeToBas U TeMHoBast hasbl. [MpoayKTMBHOCTL (boTOCKMHTE3a. BnnsiHne pasnuyHbix akTopoB Ha
CKOpOCTb (boTOCKMHTEe3a. 3HaveHne PoToCUHTE3a.

XemocuHTe3. PasHoobpasne OpraHnm3MoOB-XEMOCUHTETUKOB: HUTpudumUumpyolwme Gaktepuu, xenesobaktepuu,
cepobakTtepun, BoaopoaHble 6akTepmnn. 3HayeHne XxemocuHTesa.

AHaspobHble opraHusambl. Buabl 6poxeHus. [lpoaykTel OpOXeHMs U UX WUCNOMb30BaHWE YENOBEKOM.
AHa3pobHble MUKPOOpraHM3Mbl Kak 06bEKTbI BruoTexHonornm n Bo3byaurenu 6onesHen.

A3pobHble  OpraHu3mbl. JTanbl  3HepreTuyeckoro obmeHa. [logrotoButeneHbin  dTan. [nukonms -
©eckmcnopoaHoe pacLiensieHne rmoKo3sbl.

Buvonornyeckoe okucneHwe, Unu KnetoyHoe pApixaHue. Ponb MutoxoHapuin B npoueccax OuMonormyeckoro
okucnenusi. LUnknnyeckne peakumn. OkucnutenbHoe docdopunupoBaHue. lNMpenmyllectBa aspobHOro nytm
oOMeHa BellecTB nepen aHasapobHbIM. AP AEKTMBHOCTb 3HEpPreTudeckoro obMmeHa

25

Peakumn maTtpmnyHoro cuHTesa. lNMprHLUMN KOMNIEMEHTAPHOCTU B peakumsix MaTPUYHOro cuHtesa. Peanusaums
HacneacTBeHHOM uHdopmaummn. 'eHeTUYecKMn Koa, ero CBOWCTBA. TpaHckpunuusa - maTpuyHbin cuHTesd PHK.
MprHUMNBI TPAHCKPUNLIMK: KOMMIEMEHTAPHOCTb, aHTUNapannenbHOCTb, aCUMMETPUYHOCTb. TpaHcnsaums u ee
atanbl. Yyactue TpaHcnopTHbix PHK B ©OuocuHTese Genka. YcnoBusi GuocmHTe3da 6Genka. KogmpoBaHue
amMuHokucnoT. Ponb pubocom B BrocmHTese benka.

OpraHunsaumsi reHoma y NpokapuoT U aykapuoT. Perynsiums akTMBHOCTU reHOB Yy NpPoKapuoT. FMnoTtesa onepoHa
(. XKakob, XK. MaHo). Perynsaunsi obMeHHbIX NpoueccoB B KneTke. KneTouHbli romeocTas.

Bupychbl - HekneTouHble QOPMbl XN3HM N obnuraTHble napasvTbl. CTpPOeHMe MPOCTbIX U CIOXHbIX BUPYCOB,
peTpoBMpycoB, bakTepnodaros.

BupycHble 3aboneBaHunsi YenoBeka, XMBOTHbIX, pacteHun. CrMO, COVID-19, coumanbHble U MeauUMHCKUE
npobnemsol

26

KnetouHbin umkn, ero nepuodel u perynaums. UHtepdasa n muto3. Oco6eHHOCTM NMpoLEeccoB, NPOTEKaoLWmX B
uHTepcase. llogrotoBka KneTkn K AeneHuto. [pecuHTeTUYECKMN (MOCTMUTOTUYECKWUA), CUHTETUYECKUA U
NOCTCUHTETUYECKUI (NPEMUTOTUYECKNI) Nepuosl MHTepdassbl.

MaTpu4HbIn CUHTE3 OHK-pennukayms. MpuHUMNBI pennukaumm OHK: KOMMJIEMEHTaPHOCTb,
NONyKoOHCepBaTUBHbBIA CUHTE3, aHTunapannensHocTb. MexaHuam pennukaumn OHK. Xpomocombl. CTpoeHue
XpomocoM. Ternomepbl 1 TerioMmepasa. XpOMOCOMHbIN HAabop KNeTkn - kapuoTun. AunnongHbid 1 rannongHbii
Habopbl XpOMOCOM. [OMONOrMYHbIE XPOMOCOMBI. [10N10BbIE XPOMOCOMBI.

HeneHve knetkn - muto3. Ctagum MuTO3a U NPOUCXOOSALLME B HUX npouecchl. Tunbl Muto3a. KapuoknHes u
LUMTOKMHE3. Bbuonornyeckoe 3HavyeHve MuTo3a. Perynaumsi MUTOTMYECKOrO uMkna kneTtku. lNMporpammupyemas
KneTto4yHas rubenb - anonTos.

DyYHKLMOHaNbHasi reHoMuKa

OpFaHI/I3M Kak Guonoruyeckasi cuctema

3.1

OQHOKINETOYHbIE, KONOHMANbHbIE, MHOTOKIIETOYHbIE OPraHM3Mbl U MHOTOTKAHEBbLIE OPraHU3Mbl.

dopMbl  pa3MHOXEHWs1 opraHuamoB: 0Oecnonoe (BkMwyasa BereTatMBHoe) M nonoeoe. Buabl Gecnonoro
pa3MHOXEHWS: MOYKOBaHWE, CNopynsaLns, dparMeHTaLms, KNoHUPOBaHUE.

lMonosoe pasmHoxeHue. lMonoBble kneTkn, unu rametbl. Menos. Ctaguu menosa. [loBegeHve XpoMOCOM B
Menose. KpoccuHrosep. Buonormyeckun cmbicn Mero3a WM norosoro npouecca. Menos u ero mecto B
XM3HEHHOM LMKIE OpraHn3moB.

MpensapogpilleBoe pasBuTue. FameToreHe3 y XMBOTHbIX. [MonoBble >xenesbl. OBpas3oBaHWe W pasBUTHE
nonosbix knetok. CnepmaToreHe3 n ooreHed. CTpoeHUe NonoBbIx knetok. OnnogoTBOpPeEHNE U 3MOpMOHanNbLHOE
pa3BuTUE XUBOTHbLIX. CNocobbl ONOAOTBOPEHWS: HAPYKHOE, BHYTPEHHee. NMapTeHoreHes.

MuouBnayanbHoe pa3Butne opraHnamoB (oHToreHes). Ctagumn amOGpuoreHesa XMBOTHbIX (Ha MpUMepe NAryLKn).
OpobneHne. Tunbl Apobnexus. OcobeHHOCTM ApoONeHuMss MrekonuTarwmx. 3apofbllieBble  JIUCTKU
(ractpynsums). 3aknagka OpraHoB M TKaHeW W3 3apofbllleBbIX JINCTKOB. B3ammHoe BnvsHME 4YacTen
pasBMBaloLLierocs 3apogbiia (aMbpmnoHanbHasa MHAYKUMsS). 3aknagka nnaHa CTPOEeHUs XXMBOTHOTO Kak pe3yrnbTaT
nepapxu4eckmx B3aMMOAEWCTBUA reHoB. BnuaHne Ha amOpuoHanbHOe pasBuUTUE pPasfuyHbIX (aKTOpPOB
oKkpyxatwllen cpedbl. PocT u passutue XUBOTHbIX. [locTambBpuoHanbHbIn nepuod. lNpamoe u Henpsamoe
passutue. PasButne ¢ mMetamopdo3oMm Yy 6eCrno3BOHOYHBLIX M MO3BOHOYHbLIX >KUBOTHLIX. Buonorudeckoe




3Ha4YeHVe MPSMOro 1 HEMPSIMOrO PasBUTUS, UX pacnpocTpaHeHne B npupoge. Tunbl pocTa XUBOTHbIX. PakTopbl
perynsumMm pocta XMBOTHbIX M Yyenoseka. CTagun nNocTambproHanbHOrO pas3BUTUS Y XKMBOTHBLIX U YeroBeka.
lMepvoabl oHTOreHe3a YenoBeka.

PaaMHOXeHMe n passuTMe pacteHun. [ametoput n cnopodut. Meno3 B XKU3HEHHOM LMKIE pPacTEeHWUN.
OGpasoBaHme cnop B npouecce Menosa. [ametoreHe3 y pacteHun. OnnogoTBOpeHME W pasBuTUe
pacTuUTenbHbIX OpraHn3MoB. [1BOMHOE OMNNOAOTBOPEHWE Yy LBETKOBbIX pacTteHun. ObpasoBaHue u passBuTue
cemeHn. MexaHM3Mbl perynsaumm oHToreHesa y pacTeHUn 1 XXNMBOTHbIX

3.2

MCTOpMﬂ CTaHOBJIEHNA N pPa3BUTUA TEHETUKMN KaK HayKu. OCHOBHblE TeHETMYECKNE MOHATUS U CUMBOJIbI.
fOMOnOrnyHbIE XPOMOCOMBbI, annelibHble TreHbl, allbTepHaTUBHbIE TMPU3HAKK, OOMUHAHTHBIA 1 peLLECCMBHbIVI
NPU3HakK, romo3nroTa, rerepo3mrorta, Yncrtaa nMHuA, FVI6pVI,ClbI, reHoTun, d)eHOTVIFI. OCHOBHble MeTOAbI FTEHETUKM:
I'VI6pI/I,EI,OJ'IOFVIHeCKVIl7I, LMTOMNOrMYECKNN, MOJ'IeKyJ'IﬂpHO-FeHeTVI'-IeCKVIﬂ

3.3

MoHornbpugHoe ckpelumaHue. NepBbin 3akoH MeHaens - 3akoH eanHoobpasns rmépuaos NEPBOro NOKOMNEHUS.
MpaBuno gomuHupoBaHus. Btopon 3akoH MeHaens - 3akoH pacLienneHnsi NnpusHakos. Lintonornyeckne ocHoBbl
MOHOIrMOPUAHOro cKpelmBaHns. 'MnoTesa YMCToThl ramer.

AHanusnpyloulee ckpelmBaHue. [NpOMEXYTOUHBLIN XapakTep HacnegoBaHus. PaclienneHne npu3HakoB Mpu
HEMOJTHOM AOMUHUPOBAHUMN.

OvrnbpugHoe ckpelwmBaHme. TpeTuh 3akoH MeHgensa - 3akOH HEe3aBMCUMOrO HacnefoBaHUSA MPU3HAKOB.
LinTonornyeckme ocHoBbI AUrMOPUAHOIO CKPELLMBAHUS.

CuenneHHoe HacnegoBaHue npu3HakoB. PaboTel T. MopraHa. CuenneHHoe HacnefoBaHWe reHoB, HapyLLeHune
cuenneHns Mexay reHamm. XpoMoCOMHas TEOPUS HACNEeACTBEHHOCTH.

leHeTvka nona. XpPOMOCOMHbLI MexaHu3m onpegeneHuss nomna. AyToCOMbl W MOMOBblE  XPOMOCOMBI.
[oMorameTHbI U reTeporameTHbI non. [eHeTudeckass CTPyKTypa MOMOBbIX XPOMOCOM. HacneposaHue
NPU3HaKoB, CUENSIEHHbIX C NONoOM. [eHOTUN Kak LienocTHast cuctema. llnenotponus - MHOXECTBEHHOE AENCTBME
reHa. MHoxecCTBeHHbIN annenusaMm. BsaumopgencrtBue HeannenbHbiXx reHoB. KomnnemeHTapHOCTb. Jnucrtas.
Monumepus

3.4

B3anmopencTeme reHoTrna n cpepbl npu opmmposaHnm deHotuna. MameHunBocTb NpusHakos. KavyecTBeHHbIe
N KONMYECTBEHHbIE NPU3HaK1. Buabl nsameHunBoCcT: HeHacneaCTBEHHAas U HacneacTBeHHas.
MoaundvkaumoHHas n3ameH4nBoCTb. Ponb cpedbl B (hOpMUPOBaHUM MOANMUKALMOHHOW M3MeH4YnBOoCcTM. Hopma
peakuun npusHaka. BaprnaumoHHbIn pag n BapuaumoHHas kpusas (B. MoranHceH). CeornicTBa MoAMdUKaLMOHHON
N3MEHYNBOCTW.

eHoTMNUYeckass M3MeH4YMBOCTb. CBOMCTBA EHOTUMWYECKOW  M3MEHYMBOCTU. Buabl reHoTunmnyeckon
N3MEHYMBOCTU: KOMBUHATUBHAA, MyTaLMOHHas.

KombrnHaTuBHast nameH4mBocTb. Melio3 1 NonoBow MpoLecc - OCHOBa KOMOBWHATUBHOW M3MeH4YMBOCTW. Porb
KOMOWHaTVBHOWM M3MEHYMBOCTUN B CO34aHNM FEeHeTMYeCKoro pasHoobpasuns B npegenax ogHoro Bmaa.
MyTauuoHHas M3MEeH4YMBOCTb. Buabl MyTauui: TreHHble, XPOMOCOMHbIE, TEeHOMHble. CrOHTaHHbIE U
WHOYLUMPOBaHHbIE MyTauuu. AgepHble U uuTonnasmaTnyecke mytaumn. Comatmyeckue u nososbie MyTaLuu.
MpUYMHBI BO3HUKHOBEHUA MyTauuin. MytareHbl U KX BNUSAHWE Ha OpraHuM3mbl. 3aKOHOMEPHOCTU MYTaLMOHHOTO
npouecca. 3akoH FOMOSOMMYECKNX PSiAOB B HacneacTBeHHon usmeHumsocTn (H.W. Baswnos). BHesgepHas
N3MEHYMBOCTb N HACNeACTBEHHOCTb

3.5

Kapuotun uenoseka. MexagyHapoaHasi nporpamMma WccriefoBaHusi reHoma denoseka. MeToabl M3yveHus
reHEeTUMKM YenoBeka: reHeanormyeckuin, GrU3HELOBbIN, LMTOreHeTUYECKUA, MNOMNYNsSLUOHHO-CTATUCTUYECKUIA,
MorekynsipHo-reHeTu4eckuin. CoBpeMeHHoe onpederieHne reHoTuna: MOMHOFEHOMHOE CEKBEHWpOBaHMe,
reHoTUNMpoBaHue, B TOM Yucre ¢ nomoulsto MNLP-aHann3a. HacneacteeHHble 3a6onesaHns Yenoseka. [eHHble
M XPOMOCOMHble GonesHu udenoBeka. BonesHn ¢ HacneacTBEHHOW NpPeapacrionoXeHHOCTbo. 3HauvyeHue
MEOULMHCKON FeHeTUKU B MpedoTBPaLleHUM U fieYeHuMn reHeTudeckux 3aborneBaHuii yenoseka. CTBONOBblE
KNeTKu

3.6

[omecTukaumna n cenekuma. 3apoxneHue cenekumm u gomMecTtukauun. Yyenue H.A. BaBunosa o ueHTpax
NPOUCXOXAEHUS U1 MHOrO06pa3unsa KynbTYpHbIX pacTeHuid. Ponb cenekunm B coO34aHMM COPTOB pacTEHWUA U NOPOA
XUBOTHbIX. CopT, nopoda, wTamMMm. 3aKOH FOMOJSIOrMYECKMX PSAOB B HaCNEeACTBEHHOM u3ameHdmBoctn H.U.
BaBunoBa, ero aHauyeHne Ans cenekunoHHon paboThbl.

MeToabl cenekuMoHHOW paboTbl. WCKyCCTBEHHbIA OTOOpP: MacCoBbli W MHAMBMAOYAIbHbLIA.  JTanbl
KOMOWHALUMOHHOW cenekuuu. McnbiTaHne npoussogutenen no notomctsy. OTGOp MO reHoTuny C MOMOLLbHO
OLeHKM beHoTUNa NOTOMCTBA U 0TOOP MO reHoTUNY ¢ NoOMOoLLbLI0 aHanu3a OHK.

McKycCTBEHHbIV MyTareHe3 Kak MeTof CereKUMOHHOM paboTbl. PagnaunoHHbIN M XMMUYECKMI MyTareHes Kak
WUCTOYHMK MyTaLMi Yy KyNbTYPHbIX (OPM OpraHmM3mMoB. Vcnonb3oBaHne reHoOMHOro pefakTMpoBaHUA U MeToL0B
pekoMbuHaHTHbIX JHK onst nonyyeHnss ncxogHoro matepuana ans cenekumm.

MonyyeHune nonunnounaos. BHyTpuBmaosasa rmbpuansauns. BnnskopoacTBeHHOE CKpeLuBaHme, Unu MHOPUANHI.
HepoacteeHHoe ckpelumBaHue, unu aytopuauHr. eTepo3uc n ero npuuuHel. Mcnonb3oBaHue reteposuca B
cenekumn. OTaoaneHHas rmbpuausaums. [lpeoponenne 6Gecnnognsa MexBuOOBbIX M6puaoB. [OCTuKeHUs




cenekuyun paCTeHVIVI N XNBOTHbIX

3.7

OO6bekTbl, ncnonb3dyemble B OMOTEXHOMOIMMKU, - KNETOYHblE W TKaHEeBble KynbTypbl, MWUKPOOPraHu3ambl, WX
xapaktepuctuka. TpaguumoHHas GuoTexHonorusi: xneboneyeHue, MOMyYeHUE KUCIIOMOMOYHbLIX MNPOAYKTOB,
BuHogenue. Mukpobuonornyeckun cuHtes. O6bEKTbI MUKpoBronormyecknx TexHonornin. NMpoussoacTeo bernka,
aMVHOKUCIIOT U BUTaMMHOB. VICKyCCTBEHHOE OnnoAoTBOpPeHue. PEeKOHCTPYKUMS AWLIEKNETOK U KNOHUpOBaHUe
XMBOTHbIX. MeToa TpaHcnnaHTauumn aaep KneTok.

XpoMOCOMHas n reHHasa nHxeHepusi. ICKyCCTBEHHbIN CUHTE3 reHa M KOHCTpyupoBaHue pekoMbuHaHTHbIX OHK.
JocTmkeHns W nNepcrnekTBbl XPOMOCOMHOW W TFEHHOW WHXeHepun. MeauumHckne GuoTexHonormu.
Vcnonb3oBaHue CTBOMOBLIX KNETOK

Cucrtema n mHoroobpasune opraHM4eckoro Mmpa

4.1

Buonornyeckoe pa3Hoo6pasme OpraHn3mMoB. CoapemeHHaﬂ cucrtemMma opraHum4yeckoro mwupa. rlpVIHLI,VII'IbI
KJ'IaCCVICbI/IKaLI,VIVI OpraHM3mMos. OcCHOBHblEe cUcTEMaTUYECKME rpynnbl OpraHn3mMoB.

OcobeHHoCTH CTpOEHuA N Xun3HeneAtesibHOCTU OOHOKIIETOYHbIX  OpPraHM3mMoB. EaKTepVIVI, apxeu,
OOHOKIETOYHbIE rpl/l6bl, OOHOKNEeTO4Hble BOOOPOCIIN, Apyrne npoTuCTbl. KonoHnanbHble OpraHn3mbl. [BwxeHne
OOHOKNEeTO4YHbIX OpPraHN3MOB: ameboungHoe, XryTnukosoe, peCHU4Hoe. 3awwuTa Y OOHOKINETOYHbIX OpraHn3mMmoB.
Pa3ﬂ,pa)KI/IMOCTb Y OOAHOKNETOYHbIX OpraHn3mMoB. Takcucl

4.2

MHOrokneTo4Hble pacTeHus. B3anmocBsA3b 4YacTel MHOFOKMETOYHOrO opraHmama. TkaHw, opraHbl U CUCTEMBI
OpraHoB MHOFOKMETOYHOro opraHuama. OpraHvuam Kak eguHoe uenoe. TkaHu pacTeHuin. Tunbl pacTUTenbHbIX
TKkaHen: obpasoBaTtenbHasl, MOKPOBHasi, NMPOBOAALLAS, OCHOBHasi, MexaHudeckad. OcobeHHOCTU CTpOoeHUs,
YHKUNIA 1N pacnonoXeHns TKaHen B opraHax pacTeHui

4.3

BeretatMBHble 1 reHepaTuBHble OpraHbl pacTeHuMn. PyHKLMM OpraHoB M CMCTEM opraHoB. Kapkac pacTeHun.
[BWXKeHne MHOIOKMETOYHbIX PaCTeHUn: TPonNM3Mbl M HacTuwu. [lornoweHne BOAbI, YIFEKUCIOro rasa u
MUHEpanbHbIX BeLWeCcTB pacTeHusiMu. [bixaHune pacTteHui. Ouddy3ns rasoB 4vepe3 MOBEPXHOCTb KIETKW.
TpaHcnopTHble cMCTeMbl pacTeHuin. BeigeneHune y pacteHnin. 3awimTa y MHOTOKNETOMHbIX pacTeHuin. KyTukyna.
CpepacTBa NaccvBHON Y XMMUYECKON 3aLmnTbl. PUTOHUUABI.

PasgpaxumocTb M perynsums y opraHusmoB. PasgpaxvMoCcTb U perynsuus y MHOTFOKMETOYHbIX pacTeHUN.
PocToBble BelecTBa 1 UX 3HaYeHne

4.5

MHorokneTouHble XUBOTHblE. B3aMMocBA3b YacTen MHOMOKNETOYHOro opraHmama. TKaHW, opraHbl U CUCTEMBbI
OpraHoB MHOTOKIETOYHOro opraHuama. OpraHuam kak eguHoe uernoe. [lomeocTtas. TKaHu XMBOTHbIX U YernoBeka.
Tunbl XXUBOTHBLIX TKaHEW: anuTenuanbHasi, CoeauHUTErNbHasl, MbillevHasi, HepBHasa. OcCobGEeHHOCTU CTPOEeHUs,
dYHKUUIA 1 pacnonoXeHUs TKaHen B opraHax XMBOTHbIX W YeroBeka

4.6

OpraHbl U CUCTEMBI OpPraHOB XWMBOTHbIX. DYHKLMM OpraHoB U cuctem opraHoB. Onopa Tena OpraHnM3MmoB.
CkeneTbl OQHOKNETOYHbIX U MHOTOKINETOYHbIX XMBOTHbIX. HapyXHbI 1 BHYTpeHHWI ckeneTt. CTpoeHne n Tunbl
COeINHEHMNS KOCTEMN.

[BWKEHNE MHOIOKMNETOYHbIX XUBOTHbIX. [MUTaHWE XUBOTHbIX. [MUTaHME MNO3BOHOYHLIX >XUBOTHbIX. [bixaHue
XMBOTHbIX. KoxkHoe abixaHue. XXabepHoe 1 nerovyHoe abixaHue.

ObixaHne NO3BOHOYHLIX XUBOTHLIX. JBOSOLMOHHOE YCNOXHEHWE CTPOEHUSA NErknx MO3BOHOYHbLIX XUBOTHbIX.
ObixaTenbHaa cuctema uyernoseka. MexaHu3M BeHTUNAUMWM Nerkux y nTtuy 1M mrekonutarowmx. TpaHcnopT
BELLECTB Yy OopraHu3moB. TpaHCnopT BeLecTB Y XMBOTHbIX. KpoBeHOoCHasa cucteMa u ee opraHbl. KpoBeHocHas
cucTteMa MO3BOHOYHBLIX JKMBOTHbIX. KpyrM kpoBooGpalueHus. OBOMIOLUMOHHBLIE  YCMOXHEHUSI  CTPOEHUS
KPOBEHOCHOW CUCTEMbI MO3BOHOYHbLIX XWMBOTHbIX. BblgeneHue y opraHusmoB. BbigeneHve y >XUBOTHbIX.
CokpaTtutenbHble Bakyonu. OpraHbl BblgeneHusi. CBsA3b MOMOCTM Tena C KPOBEHOCHOW W BbIOENUTENbHOM
cuctemamu. BblaeneHne y NO3BOHOYHBLIX XUBOTHbIX. 3alliMTa Y MHOFOKMETOYHbIX XXMBOTHbIX. [MOKpOBBI U KX
npon3BogHble. PasgpaxMMmocTb U perynauusa y opraHmamMoB. Pas3gpaXmmocTb Yy OOHOKMETOYHbIX OPraHU3MoB.
Takcucbl. PasgpaXXnmocTb 1 perynaums y MHOTOKMEeTOYHbIX pacTeHnin. POCTOBbIE BellecTBa U UX 3Ha4YeHue.
HepBHasg cuctema u pedrieKTopHas perynsiums y MHOrOKIeTOUHbIX XMBOTHbIX. HepBHasa cuctema un ee otgensi.
OBOMOLMOHHOE YCINOXHEHNE CTPOEHMSI HEPBHOW CUCTEMBI Y KMBOTHBIX.

PaspaboTka anroputMoB U nporpaMMm Ans  3dekTUBHON  (DYHKUMOHANBHOW aHHOTauuMu TreHOMOB,
TPaHCKPUNTOMOB, NPOTEOMOB, METAOONIOMOB MUKPOOPraHN3MOB, PaCTEHWUI, XXMBOTHbIX 1 YENOBEKA

OpraHu3m YenoBeka 1 ero 34opoBbe

5.1

OpraHbl 1 cucTembl opraHoB 4ernoBeka. OTAenbl rOMOBHOrO MoO3ra MO3BOHOYHbLIX XMBOTHbIX. Pednekc un
pecnektopHasa ayra. besycnoBHble 1 ycnosHble pednekchl. ['ymopansHas perynaums u 3HOOKPUHHas cuctema
XMBOTHbIX M YernoBeka. YKenesbl 3HOOKPUHHOM CUCTEMBI U UX FOPMOHbI. [lenctene ropmoHoB. B3avmocBsasb
HEpBHOM W 3HOOKPUMHHOM cucTeM. [mnotanamo-runodgusapHasa cuctema. Pedpnekc n pedpnekrtopHasa ayra.
BeaycnoBHble 1 YCNOBHbIE pedieKchbl




5.2

3awmTta opraHmama OT GonesHen. MIMMyHHas cuctema 4yenoBeka. KneTouHbIi M rymoparnbHbii MMMYHUTET.
BpoxaeHHbI, NpMobpeTeHHbIN cneundruyecknii UMMYHUTET. Teopust KnoHanbHO-CeNeKkTMBHOro nmmyHmteta (.
Opnux, ®.M. bBepHeT, C. ToHeraea). BocnanutenbHble oTBeTHI OpraHn3mMoB. Pornb BpOXOEHHOTO MMMYHUTETa B
pasBUTMM CUCTEMHBIX 3aboneBaHui

5.3

KpoBeHocHas cuctema un ee opraHbl. Cepaue, KpOBEHOCHbIE cocyabl U KpoBb. Kpyru kpoBoobpalleHus. PaboTta
cepaua v ee perynaums

5.4

[bixaHme 4enoseka. ﬂ,l/l(b(by3l/lﬂ ra3oB 4epe3 nMnoOBEpPXHOCTb KIEeTKU. [bixaTtenbHas cuctema 4enoBeka.
[bixaTenbHas NOBEPXHOCTb. Perynﬂu,vm AbixaHus. [bixaTesnbHble 00beMbl

5.5

I'Imu.l,eBapMTeanaﬂ cuctema denoseka. OTgensbl nneBapuTeNbHOro TpakTa. nMU.LeBapI/ITeJ'IbeIe Xenesbl.
BHYTpVIFIOJ'IOCTHOG N BHYTPUKNETOYHOE nuuieBapeHune

5.6

MokpoBbl n wnx npousBogHble. OpraHbl BblaeneHusi. [Moukn. CTpoeHne u (yHKUMOHMPOBAHME HedpoHa.
dunbTpaums, cekpeums n obpaTHoe BcacbiBaHWE kak MexaHu3Mbl paboTbl opraHoB BblaeneHus. ObpasoBaHue
MO4M y YenoBeka

5.7

[BmKeHMe 4yenoBeka: MblliedHas cuctema. CkeneTHble Mblllbl U UX pabota. CTpoeHue u Tunbl COeANHEHMS
KOCTEen

Teopus aBontoumn. Passutme xum3Hu Ha 3emne

6.1

OBonounoHHas Teopusa Y. [apsuHa. [lpeanocbifikv BO3HWKHOBEHWS AapBuHU3Ma. KM3Hb W HayyHas
aeatenbHocTb Y. [lapBuHa.

Oeswxywme cunbl 3sonouny Braos no Y. [apBuHy (BbICOKAs MHTEHCMBHOCTb PAa3MHOXEHWUS OpraHu3moB,
HacneacTBeHHas M3MeH4YMBOCTb, 6bopbba 3a cyLlecTBOBaHNE, €CTECTBEHHbLIN U UCKYCCTBEHHbLIN OTOOP).
OdopMmneHue cuHTeTnyeckon Teopum asonoumm (CT3). HentpanbHas Teopusa asonoumn. CoBpemeHHas
3BONIOUMOHHAs buonorus. 3HavyeHne 3BOMILMOHHON TEOPpU B POPMMPOBaAHNN €CTECTBEHHO-HAYYHOWN KapTUHbI
Mupa

6.2

Monynsauma kak anemeHTapHad eauvHuua aBosnoumn. CoBpeMeHHble MeTOAbl OUEHKM TeHeTUYecKoro
pa3Hoobpa3us n CTpyKTypbl nonynsauuin. MameHeHne reHodoHAa NONyNSALMU Kak aNieMeHTapHOe 3BOJTIOLMOHHOE
sABNeHne. 3aKoH reHeTn4Yeckoro pasHosecua k. Xapau, B. BanHbepra.

OnemeHTapHble dakTopbl (OBWXyWwMe cunbl) 3sonouun.  MyTtaumoHHbin  npouecc.  KombuHatuBHas
M3MeHYMBOCTb. [lpend reHoB - crydamHble HeHanpaBSieHHble W3MEHEeHUs 4acToT anneneri B nonynsaumsax.
OdpdekT ocHoBaTens. Murpauun. Nsonauma nonynauuin: reorpaduyeckas (NpocTpaHCTBEHHas), buonormyeckas
(penpoaykTvBHas).

EcTtectBeHHbIn 0TOOp - Hanpasnswwwmi caktop asonouun. PopmMbl €CTECTBEHHOrO OTOOpa: ABMXKYLUNNA,
CTabunNuanpyroLLniA, paspbiBaloLLMi (AM3pYNTMBHLIN). MonoBoi oToop.

MpucnocobneHHOCTL OpPraHM3MoOB KakK pe3ynbTaT MUKpoaBonwouun. BosHukHOBeHMe npucnocobnexHun vy
opraHuamoB. Apomopdo3bl U nanoagantauun. MNpumepbl npucnocobnennii y opraHnamoB. OTHOCUTENBHOCTb
nNprcnocobeHHOCTU OPraHN3MoB.

Bua, ero kputepum u cTpyktypa. BugoobpasoBaHue kKak pesynbTaT MUKpO3Bomouun. N3onsaums - KnodeBown
dakTop BuAoobpasoBaHuda. [lytm n cnocobbl BuMaooOpasoBaHus: annonaTtpuyeckoe (reorpaduyeckoe),
cuMmnartpudeckoe  (skororumveckoe), "MrHOBeHHoe" (nonunnouamsauusi, rmbpugusauusd). OnuTenbHOCTb
9BOJIIOLMOHHbBIX MPOLIECCOB.

MexaHn3mbl opMMpoBaHMst BUONOrMYECKOro pasHoobpasus.

Ponb aBomwounoHHon 6Guomormn B pa3paboTke Hay4yHbIX MeETOOOB COXpaHeHus GuopasHoobpaswus.
MukposBonoLMa M KOSBOMKOLMA MNapasMTtoB U uX Xo3seB. MexaHu3mbl (OpMUPOBAHUSA YCTOWMYMBOCTU K
aHTMBKNoTMKaM 1 cnocobbl 6opbOLI C Hel

6.3

MeToabl n3yvyeHna makpossornoumu. lNaneoHTonornyeckme meToabl U3ydeHns asoroummn. NepexoaHbie opMbl
n punoreHeTnyeckme paabl opraHM3MoB.

Buoreorpadnyeckme mMetodbl M3ydeHus asonoumn. CpaBHeHue ropbl U dayHbl MaTepukoB U OCTPOBOB.
Broreorpadgmueckue obnactun 3emnu. Buapl-sHOEMUKN U PENUKTHI.

Ombpuonornyeckne u  cpaBHUTENbHO-MOPONOrMyeckne Metodbl K3ydeHus dBonwoumn. [eHeTnyeckme
MeXaHuU3Mbl 3BOSOLUMU OHTOreHe3a W MOSBNEHWUS 3BOMIOLMOHHBLIX HOBLLECTB. [[OMOMOrMYHbIE U aHanornyHble
opraHbl. PyauMmeHTapHble opraHbl U aTtaBu3mbl. MonekynspHo-reHeTuyeckue, OGuoxmmuyeckve w©
MaTeMatmyeckue MeTodbl U3ydeHus IBonouMU. [omMonornyHble reHbl. COBpPEeMEHHble MeTOAbl NOCTPOEHUsI
dunoreHeTUYECKUX AepeBbeB. XPOMOCOMHbIE MyTaLun U 3BONIOLNS FTEHOMOB.

O6wume 3akoHoMepHocTM (MpaBuna) asonounn. HeobpaTumocTb aBonouun. ApanTuBHad pagunaums.
HepaBHOMeEpPHOCTbL TEMMNOB 3BOSOLMM




6.4

HayuHble runoTesbl NPOMCXOXAEHUS Xn3HN Ha 3emne. AbuoreHes 1 naHcnepmus. [loHaydHble npeacTaBneHns o
3apoXAeHUn XW3HW (KpeaumoHusMm). 'mMnoTesa NOCTOSHHOrO CaMO3apOXAEHWS XU3HW U ee OMnpoBepXeHue
onbiTamn ®. Pean, J1. CnannaHuanu, J1. MNMacTtepa. MNponcxoxgeHne XunsHm n actpoduonorus.

OcHoBHble 3Tanbl HeopraHuyeckon aBonounn. [lnaHetapHas (reonoruyeckas) a3sonouusa. XuMmuyeckas
3Bonouns. ABMOreHHbIN CUHTE3 OpraHMYeckux BeLLecTB M3 HeopraHwyeckux. OmbiT C. Munnepa w . KOpu.
Ob6pasoBaHne nonmmepoB u3 moHomepoB. KoauepsatHas runotesa AWM. OnapuHa, runotesa nepBUYHOrO
foynboHa [x. XongenHa, reHeTudeckasa runotesa . Mennepa. Pubosumebl (T. Yek) n runotesa "mupa PHK" Y.
M'Mn6epTta. PopmmpoBaHne MemopaH 1 BO3HUKHOBEHUE NPOTOKNETKM.

WNctopus 3emnun n meTodbl ee udydeHus. Mickonaemble opraHnyeckme octaTku. [eoxpoHonorus u ee Metoapl.
OTHocuTenbHasa 1 abcontoTHas reoxpoHonorus. eoxpoHonornyeckas Lkana: 30Hbl, 3pbl, IEPUObl, 3MOXM.
HavanbHble aTanbl opraHuvdeckon aBonoumu. [losBneHve W 3BONIOUMSA MEPBbIX KNEeTOK. OBONIUUS
meTabonmama. BosHukHoBeHue nepsbix akocucteM. CoBpeMeHHble MUKPOOHbIE BUOMNMEHKN Kak aHanor nepsbixX
Ha 3emne coobuwects. CTpomatonuTbl. [pokapmnoTbl U 3yKapuoThbl.

MpoucxoxaeHne asykapuoT (cumbuoreHes). OBOSMIOLMOHHOE MPOUCXOXAeHWe BUpPYcoB. [lpoucxoxaeHne
MHOFOKMETOYHbIX OPraHN3MoB. BO3HWKHOBEHME OCHOBHbIX rPYMN MHOMOKNETOYHbIX OPraHM3mMOoB.

OcHoBHble 3Tanbl 3BOMIOLMM BbICLLNX pacTeHnin. OCHOBHbIe apoMopd03bl pacTeHuin. Beixoa pacTeHuii Ha cyLuy.
MosiBNeHne cnopoBbIX pacTeHUn 1 3aBoeBaHue MMM cylun. CemeHHble pacTeHus. [poucxoxaeHne LUBEeTKOBbIX
pacTeHui.

OcHOBHble 3Tanbl 3BOMOLUMU XUMBOTHOrO Mupa. OCHOBHble apoMopdo3bl XMBOTHLIX. BeHAackas dayHa.
Kembpuinckuin B3pblB - NOSABNEHWE COBPEMEHHbIX TunoB. [lepBble XopAoBble XMBOTHble. XXW3Hb B BOAeE.
OBOnOUNS NMO3BOHOYHbLIX. [lponcxoxaeHne amdpudbun n pentunuin. MNMpoucxoxageHne MNeKonUTarLmMX U NTUL.
MpuHUKMn knoyesoro apomopdo3a. OcBoeHre 6eCNO3BOHOYHBIMW U MO3BOHOYHBLIMU XUBOTHLIMU CYLLIW.
PasBuTture xusHmn Ha 3emne no apam n nepuogam: apxemn, NpoTepo3on, nNaneo3on, Me3osomn, kanHoson. ObLyas
XapakTepucTvka Knumara W reornormyeckmx npoueccoB. [losBneHne u pacuBeT XapakTepHblX OpraHM3MoB.
YrneobpasoBaHue: ero ycnosus U BAMSIHWE Ha ra3oBblil COCTaB aTMocdepsbl.

MaccoBble BbIMWPaHUSA - 3KONOrM4eckne Kpusmcbl Npowsnioro. MpuynHbl U CNeacTBUs MacCoBbIX BbIMUPaHWN.
CoBpeMeHHbIN 3KONOrM4ecKknUin KpUsmc, ero 0CO6EeHHOCTM

6.5

Pasgenbl n 3agayn antpononorun. Metogsl aHTpononornn. CTaHoBneHne nNpeAacTaBneHnn O MPOUCXOXKOEHUM
yenoBeka. CoOBpeMeHHbIe Hay4YHble TEOPUN.

CxogctBo 4enoBeka C XMBOTHbIMWU. CucrtemaTuyeckoe nornoxeHne 4enoseka. CBugeTenbcrBa CXxoncTBa
YyerioBeka C XMBOTHbIMW: CpaBHWUTENbHO-Mopdonornyeckne, ambpuonornyeckne, hrUsnonoro-Gnoxmmmyeckme,
nosefeHvyeckme. OTNMYNA YenoBeKa OT XMBOTHbIX. [1PSMOXOXAEHNE U KOMMNIEKC CBA3AHHbLIX C HUM NPU3HAaKOB.
PasButre ronoBHOro mosra u BTOPOW CUTHarNbHOW CUCTEMBI.

Osvxywmne cunbl (hakTopbl) aHTponoreHesa: Guonoruyeckue, coumnanbHble. COOTHOLEHME BMONOrM4yecKknx u
coumanbHbIX akTOpOB B aHTPOMNOreHese.

OcHoBHble CTaguMu aHTponoreHesa. ABCTpanonuTeku - AByHOrMe npegku nogen. Yenosek ymenbii, nepsble
W3roToBIIeHUsA opyaun Tpyaa. Yenosek npsaMoxoasaLmin 1 nepsbi BbIXOA rtofen 3a npegenst Adppuku. Yernosek
revigensbeprckui - obWwuMin Npegok HeaHAepTanbCKOro 4YernoBeka WM 4enoBeka pasymHoOro. Yenosek
HeaHOepTanbCKUN KaK BUA nogen XonoAHoro knumMara. Yenosek pasymMHbIi COBPEMEHHOMO Tuna, AEeHNUCOBCKUMN
YenoBeK, OCBOEHWE KOHTUHEHTOB 3a npegenamv Apukun.

OBornouns coBpeMeHHOro yenoseka. EctectBeHHbI 0TOOP B nonynauusax Yenoseka. MyTaumoHHbIA Npouecc u
nonumopdwunam. MonynaunoHHbIe BONHbI, Apend reHoB, murpauus u "addekT ocHoBaTena" B nonynsaumsx
COBPEMEHHOr0 YeroBeka.

Yenosedyeckue packl. [MoHATHEe o0 pace. Bonblume pachl: eBporneonaHas (eBpasuninckas), aBcTpano-HerpongHas
(akBaTOpuanbHasi), MoHronomnaHas (asuaTcko-aMepukaHckas). Bpems n nytn pacceneHusi Yenoseka no nnaHeTe.
EavHcTBO YenoBeyeckunx pac. HayvHas HecocToATeNbHOCTL pacuama. MNprncnocobneHHOCTb YenoBeka K pa3HbiM
YCroBUsIM OKpyXatollen cpefpbl. BrnusHue reorpadudeckon cpedbl n gpenda reHoB Ha mMopdponoruio u
dunsnonoruio Yyenoseka

OKoCHCTEMBI U npucywimne nm 3aKkOHOMepPHOCTU

71

Pasgenbl 1 3agauun akonorun. Ces3b 3KONOTMM C APYrMMU Haykamu.
MeToagbl akomorun. [loneBble HabnogeHus. JKCNEpUMMEHTbl B 3KOMOrMu: npupodHbie u nabopaTopHble.
MogenupoBaHue B 3KOnornn. MOHUTOPWHT OKpY>KatoLLEeN cpedbl: JTIOKamnbHbIN, PperMoHanbHbIN U rnobanbHbIN

7.2

Jkonormyeckme akTopbl M 3aKOHOMEPHOCTM UX AencTBus. Knaccudmkaums 3SKONOrnyeckmx akTopos:
abuoTtundeckune, brotuyeckmne, aHTponoreHHsle. ObLME 3aKOHOMEPHOCTU AEWCTBUA 3KOMOrMYECKMX hakTOpOB.
MpaBuno muHumyma (K. LWnpenrens, 0. JInbux). TonepaHTHOCTb. OBPUOBUOHTHbIE W CTEHOOMOHTHLIE
OpraHu3mel.

AbunoTtnyeckne aktopbl. CBET Kak 3KONorm4yeckmin aktop. [eicTBme pasHbiX Y4acTKOB COSTHEYHOTO CMeKTpa Ha
OpraHn3mbl. JKOMOrMYeckmne rpynnbl PpaCTEHUIA M XKMBOTHBIX MO OTHOLWEHMIO K cBeTy. CurHambHas ponb cBeTa.
doTtonepmogmsam. TemnepaTypa Kak 3korormveckui daktop. [enctenme TemnepaTypbl Ha OpraHuambl.
[MoNKMNOTEPMHbIE Y TOMOWOTEPMHbIE OPraHn3Mbl. IBPUTEPMHbIE U CTEHOTEPMHbIE OPraHU3MbI.




BnaxHocTb Kak akonormyeckuin daktop. [pucnocobneHuss pacTeHun K NOOAEPXKaHUK BOAHOro GamnaHca.
Knaccudmkauus pacteHuii no oTHowweHuto kK Boge. MNMpncnocobneHnst XXMBOTHBIX K UISMEHEHUIO BOAHOIO peXxuma.
Cpenbl o00OWTaHWA OpPraHM3moOB: BOAHAs, Ha3eMHO-BO3AylLUHAsi, MOYBEHHas, [MyOMHHAs noanoYBEeHHas,
BHYTpPUOpraHnameHHasi. ®usmko-xmmmyeckme 0cobBEeHHOCTM cped obutaHusa opraHuamoB. [lpucnocobnexus
OPraHM3MOB K XXM3HW B pasHbIX cpeaax.

Buonornueckne putmbl. BHewHne M BHyTpeHHUE puTMbl. CyTOYHbIE M roguyHble puTMbl. MpucnocobneHHoCTb
OpraHn3moB K CE30HHbIM U3MEHEHWSIM YCITOBUI XXN3HM.

YKnsHeHHble opMbl opraHmamMoB. [loHATME O XU3HEHHOW dopme. XKusHeHHble POpMbl pacTeHU: OepeBbs,
KYCTapHWKX, KYCTapHU4YKW, MHOroneTHue TpaBbl, ofHoneTHWe Tpasbl. >XU3HEHHble (POPMbl KUBOTHbIX:
rMapoOUNOHTbI, Fre0BNOHTLI, a3pOBUNOHTLI. OCOBEHHOCTM CTPOEHNSA 1N 0Opa3a XXU3HW.

Bruotnyeckune cpaktopbl. Buabl GuoTnyeckux B3anMMOOENCTBUN: KOHKYPEHLMS, XULLHMYECTBO, CMMOMO3 U ero
dopmbl.  [lapasutnam, Koonepauus, MyTyanuam, KOMMEHcannaM (KBapTUPaHTCTBO, HaxnebHU4ecTBo).
HeTtpoduueckne B3ammogencTeusa (tonuyeckue, dopudeckne, dabpudeckue). 3HayveHne BuoTudeckux
B3aUMOOEWCTBUI ANs CyLLEeCTBOBaHMS OpraHn3MoB B cpefe obuTanus. MpuHUMN KOHKYPEHTHOIO UCKITHOYEHMS

7.3

3konornyeckne xapakrtepuctuku nonynaumn. MNonynsuma kak Guonorvyeckas cuctema. Ponb HEOQHOPOAHOCTH
cpenpl, dusmdeckux bHapbepoB M ocobeHHocTew OGuonorMm BMAOB B (HOPMUPOBAHMM MPOCTPAHCTBEHHOW
CTPYKTYpbl nonynaumii. OCHOBHbIE NokasaTenu Nonynsauun: YUCNEHHOCTb, NIOTHOCTb, BO3pacTHast U NorfoBas
CTPYKTYpa, pOXX4aeMOCTb, NPUPOCT, TEMM POCTa, CMEPTHOCTb, MUrpaLus.

Okonornyeckas CcTpyktypa nonynsumu. OueHka YMCreHHOCTM nonynsauun. [OuHammuka nonynsauum un ee
perynauusi. buotmyeckuin noTeHuman nonynsuun. MogenupoBaHue AMHaMMKM nonynsuun. Kpueble pocTa
yncrieHHocTn nonynsunn. KpuBble BbbkKMBaHUA. Perynsauus 4McneHHoOCTM nonynsiumi: ponb  aKkTopoB,
3aBUCALLMX U HE 3aBUCALLUX OT NITIOTHOCTK. JKonormyeckne crpaternm Bugos (r- n K-ctpaterunm).

MoHATne o6 akonorMyeckon Huwe Buaa. MectoobutaHue. MHoromepHasi mogernb 3Konormdeckon Hiwmn k..
XaTunHcoHa. Pa3amepbl akonormdeckon Huwn. MoTeHuunanbHas u peann3oBaHHas HULLN.

Bupg kak cuctema nonynsiumii. Apeansl BUAOB. Buabl U UX XXM3HEHHbIe cTpaTernn. 3aKkOHOMEPHOCTM NOBEAEHNS U
MUrpauun XXUBOTHbIX. Buonornyeckme MHBa3nmM Yy>kepoaHbIX BUAOB

7.4

Coob6uiecTBa opraHM3amMoB. buoLeHo3 1 ero cTpyktypa. CBsA3uM Mexagy opraHuamamu B buoLeHose. Jkocuctema
Kak oTkpblTas cuctema (A.px. TeHcnn). OyHKUMOHAmNbHbIE GMOKM OPraHM3MOB B 3KOCUCTEME: NMPOAYLIEHTHI,
KOHCYMEHTbI, peyLeHTbl. Tpoduyeckme ypoBHU. Tpodurdeckne Lenn n cetu. Abrnotnyeckne 6I0oKM 3KOCUCTEM.
MoyBbl 1 Unbl B 3kocucTemax. KpyroBopoT BeLeCTB U NOTOK 3HEPrum B 3KOCUCTEME.

OcHoBHble MokasaTenu akocucteMbl. Briomacca n npogykumsi. SKonornvyeckne nupammuael Ynceri, Guomacch u
3HEeprun.

HanpaBneHHble 3akOHOMEpPHbIE CMEHbl COOBLIEeCTB - cykueccun. lNepBuYHbIE U BTOPUYHbIE CYKLECCUM U KX
NpUYMHBIL. AHTPOMOreHHbIe BO3AENCTBUSA Ha cykueccuu. KnumakcHoe coobuiectBso. buopasHoobpasue un nonHoTa
KpyroBopoTa BeLLEeCTB - OCHOBa YCTOMYMBOCTU COOBLLECTB.

MpupoaHble 3KocucTeMbl. AHTPOMOreHHble 3aKocucTeMbl. Arpoakocuctema. ArpoueHo3. Pasnunuua mexay
aHTPOMOreHHbIMU Y MPUPOLHBLIMU SKOCUCTEMAMMN.

Ypboakocuctembl. OCHOBHblE KOMMOHEHTbI ypboakocuctem. opoackas drnopa un ¢gayHa. CuHaHTponusaums
ropogckon payHbl. Buonormyeckoe ¥ XO3ANCTBEHHOE 3HA4YeHWe arpoaKkocMcTeM U ypbBO3KoCUCTEM.
3aKoHOMEPHOCTU (POPMUPOBAHUSA OCHOBHbLIX B3aMOAENCTBUIA OPraHnM3MoB B 9KOCUCTEMAX.

[MepeHoC 3Heprun M BeLwecTB MeXAy CMEeXHbIMU 3KocucTeMaMu. YCTOMYMBOCTb OpPraHM3MOB, MOMynsuui U
3KOCUCTEM B YCMNOBUAX €CTECTBEHHbIX U aHTPOMOreHHbIX BO3AENCTBUN

7.5

Bruocdepa - obuwiennaHeTtapHaa obonoyka 3emnu, rae CywlecTByeT WM CyLlecTBOBana XusHb. YyeHune B.U.
BepHapgckoro o 6uocdepe. O6nactn buocdepsl 1 ee cocta. XKnBoe BelLecTBO buocdepbl 1 ero yHKLNN.
3akoHOMepHOCTM cyulecTBoBaHUs Guocdepbl. OcobeHHocTn ©Guocdepbl Kak rnodanbHOW  3KOCUCTEMBbI.
HvHamuyeckoe paBHoBecue B Guocdepe. KpyroBopoTbl BeLECTB M OMOreoxummuyeckne UMKnbl (yrnepopga,
asora). PUTMUYHOCTL siBNeHun B Guocdepe.

3oHanbHocTb 6uocdepbl. MoHATME 0 Guome. OCHOBHbIE BUMOMBI CyLLIM: TyHOPA, XBOWHLIE Nleca, CMELUaHHbIe U
LUIMPOKOSIUCTBEHHbBIE leca, CTeNU, caBaHHbIl, MYCTbIHU, TPOMUYECKNE Neca, BbICOKOropbs. Knumar, pactuTenbHbIf
W XXUBOTHbIA MUP BUOMOB CyLUW.

CTpyKkTypa 1 pyHKUUS XKMBbBIX CUCTEM, OLLEHKa UX PECYPCHOro NnoTeHumnana u 6uocgepHbix (yHKLMNA

7.6

OKomnornyeckne Kpusucbl M KX MNpudnHbl. BosgenctBne yenoBeka Ha Guocdepy. 3arpsisHeHVME BO3AYLLHOW
cpenpl. OxpaHa Bo3agyxa. 3arpsisHeHne BogHow cpefbl. OxpaHa BoAHbIX pecypcoB. PaspylieHue noysbl. OxpaHa
NMOYBEHHBIX PECYPCOoB. MIaMeHeHme knumara.

AHTPOMOreHHOEe BO3AENCTBUE HA PACTUTENbHBIN U XUBOTHLIN MUp. OXpaHa pacTUTENbHOIO M XUBOTHOMO MUpa.
OCHOBHbIe MPUHLUUNBI 0XpaHbl Npupoabl. KpacHbie khurn. Ocobo oxpaHsieMble npupoaHbie Tepputopun (OOTMT).
BoTtaHnyeckne cagpl 1 300M0rM4eckne napku.

OCHOBHbIe NPMHUUMBI YCTOMYMBOTO Pas3BUTMS YenoBedecTBa M Npupoabl. PaumoHanbHOe Npupogononb3oBaHue
N coxpaHeHune buonornyeckoro pasHoobpasunsa 3emnm




Mpunoxexune";

Bceepoccuiickasi npoBepouHasi padora nmo 6mosioruu 10 kiacc
Caiir: https://4vpr.ru/8-klass/1028-demoversija-vpr-2027-po-biologii-dlja-8-
klassa.html?ysclid=mtrfSuvcye95970462
[Tosicnenue k 00pa3iy NpoBEPOUHOM PabOTHI
Ha BrImosTHEHME TPOBEPOUHON PaOOTHI O OMOJIOTUM OTBOAMTCS JiBa YpoKa (He Ooee
45 muHyT Kaxpli1). PaboTa cocTOUT U3 IBYX YacTell u BKJIOYaeT B ceds 15 3amanuii.
O0¢ yacTu pa6OTBI MOT'YT BBIIIOJIHATHCS B OAHWH JICHb C IICPCPBIBOM HC MCHEC 10 MHUHYT WA B
pa3Hble THU.
[Ipu BBIMOMHEHNH PaOOTHI HE pa3peIaeTcs MOIb30BaThCs YICOHMKaMU, pabouuMu
TeTpagsiMH, CIIPABOYHBIM MaTEPUAIIOM.
HpI/I HCO6XO,I[I/IMOCTI/I MOKHO ITIOJIB30BATHCS YCPHOBHUKOM. 3amnmncy B YCPHOBUKE IIPOBCPATHCA
Y OIICHUBATHCS HE OYIIyT.

HToroBas arrecranonnasi padora mo 6mosornu 11 kiaacce
IMosicHuTe/IbHAA 3ANIMCKA
HToroBasi KOHTpOJIbHASL pabOTa MPOBOAUTCS C LENBIO OIIPEIEIEHHS YPOBHS YCBOEHUS

yuarumucs 11 kiacca mpeqMeTHOro coliep:kaHus Kypca OHOJIOTHH.
CTpyKTYypa HTOr0BOIi KOHTPOJILHOI padoThI.
KoHTtposbHas paboTa cCOCTOUT U3 3-X 4YacTei:
gacth 1 (A) conmepxut 16 3agannii 6a30BOro ypoBHS CI0KHOCTHU C BHIOOPOM OTBETA;
yacTh 2 (B) BkitouaeT 3 3ajaHUsl  TOBBIIICHHOT'O YPOBHSI CJIOKHOCTH:

— ¢ BBIOOPOM HECKOJIBKMX BEPHBIX OTBETOB;

— Ha COOTBETCTBUE MEX1y OMOIIOTUYECKUMHU 00BEKTaAMU;

— Ha OIpeJIeIeHHe N0Ce0BaTEIbHOCTH;
yacTh 3 (C) BKIItOUaeT 2 3ajaHusi CO CBOOOTHBIM Pa3BEPHYTHIM OTBETOM.

Tab6auna 1. Pacnipenesienne 3aganuii mo 4acTsiM paéoThl

Yacrn | KoanuecrBo MakcuMaJdbHBIH Tun 3apannii

3aJaHui 0asn
Yacts A | 16 16 3amanus ¢ BEIOOPOM OTBeTa 0a30BBIH yPOBEHB
Yacte B | 3 6 3ajanus ¢ KpaTKUM OTBETOM IOBBIIIEHHOT'O YPOBHS
Yacts C | 2 6 3amaHus ¢ pa3BepHYTHIM OTBETOM
Htoro 21 28

IIpoBepsiemble yMeHHUsI U BHBI JeSIT€IbHOCTH.

3ajaHus yacTu 1,2 MPOBEPSIOT CYLIECTBEHHBIE AJIEMEHTHI COAEPIKAHUS Kypca CpeaHen
HIKOJIBI, C(HOPMHUPOBAHHOCTDH y 00YUAIOMIUXCSI HAYYHOT'O MHUPOBO33PEHUS U OMOIOTHYECKOM
KOMIIETEHTHOCTH, OBJIa/IEHHE Pa3HOOOpa3HbIMH BUJAaMH Y4eOHOI 1eATelbHOCTH:

- BIJIaZIcHHEe OMOJIOTUYECKOM TEPMUHOIOTHEH U CUMBOJINKOM;

- 3HaHUE OCHOBHBIX METOJIOB U3YUYECHHUS KUBOM MPUPOJIbI, HAabOJIee BaXKHBIX
MPU3HAKOB OMOJIOTHYECKUX OOBEKTOB;

- 3HaHUe CYIIHOCTH OMOJIOrMUYECKUX MPOIIECCOB, IBJICHHM, 00IEON0IOrHYECKUX
3aKOHOMEPHOCTEN;

- TIOHMMaHHE€ OCHOBHBIX MOJIOKEHUH OMOJIOTMYECKUX TEOPUid, 3aKOHOB, MTPaBUIL,
TUIIOTE3, 3aKOHOMEPHOCTEH, CYITHOCTH OMOJIOTHUECKUX MPOIIECCOB U SBJICHUN;

- YMEHHE pacro3HaBaTh OMOJOTHYECKHE OOBEKTHI 110 UX OMHCAHUIO U PUCYHKAM,
pemaTh npocTeiine OMoI0rnYecKe 3aJauu, UCIOIb30BaTh OMOJIOTHYECKHE 3HAHUS B
IIPAKTUYECKOH 1eATEbHOCTH;

- YMEHHMS ONpEAeATh, CPABHUBATH, KIIACCU(DUIIUPOBATh, OOBSICHATH ONOIOTHYECKUE
00BEKTHI U MIPOIIECCHI;

- YMEHUs yCTaHaBIIMBAaTh B3aUMOCBS3H OPraHU3MOB, IPOLIECCOB, SIBJICHUI; BBISBIAThH
o0Iye ¥ OTJINYUTENIbHbIE IPU3HAKN; IPUMEHSTh 3HAHUSI B N3MEHEHHOH CUTYaIUH.
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3ajanus yactu 3 TpenycMaTpUBAIOT Pa3BEPHYTHIM OTBET M HAIIPABJICHBI HA TPOBEPKY
YMEHUU:

- CaMOCTOATEIBHO ONEPUPOBATH OMOJOTHUECKUMH MOHATUSAMHI, 000CHOBBIBATH U
OOBSACHATH OUOJIOTMUECKHE MPOIIECCHI U SIBJICHUS, TPAMOTHO (OPMYIUPOBATH CBOM OTBET;

- TPUMEHSTH 3HaHUS B HOBOW CHTYallUW; yCTAHABIMBATh IPUUYUHHO- CJIE/ICTBEHHBIC
CBSI3M; aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U UHTETPUPOBATh 3HAHUS; 00001IaTh U
(hopMyIIMpPOBaTh BHIBOJIBI;

CucremMa OlleHMBAHUA OTAEJbHBIX 32JaHNH U PadoThHI B LIEJIOM.

3a BepHOE BBINIOJHEHHE KAKIOT0 3a1aHus 1 yactu paboThl oOydarommiics mnomyvaer 1
Oay1. 3a HEBEpHBIM OTBET WM €ro OTCyTcTBHE BhIcTaBisieTcss 0 GaymioB. MakcumalibHOE
KOJIMYEeCTBO OAJJIOB 3a MPaBHJIBLHO BBHIMOJIHEHHBIC 3a/aHUs NepBOi yactu paboTrel — 16
0aJL10B.

3a BepHOE BBINIOJIHEHUE KAXKJOTO 33aJaHus 2 4acTH paboThl 00yJaromuiicss momy4aer 2
Oamta. 3a HEBEpHBIM OTBET WJIM €ro OTCyTcTBHUE BbicTaBisiercs (0 OamnoB. MakcumanbHOE
KOJIMYECTBO 0aJUIOB 3a MPAaBUJIBHO BBINIOJHEHHBIC 3aJaHUs BTOPOM 4acTtu paboTel — 6
0aJL10B.

3a BepHOE BBINMOJIHEHUE KAXAO0TO 3a/1aHnusi 3 yacTH paboThl oOydJaronuicsa moiaydaer 3
Oamta. 3a HEBEpHBIM OTBET WJM €ro OTCyTcTBHUE BbicTaBisercs 0 OamnoB. MakcumanbHOE
KOJIMYECTBO OasIOB 3a MPAaBUJIHHO BBHIMOJHEHHBIE 3aJaHUs TPEThEH 4acTH paboTel — 6
0aJL10B.
MakcuMmajibHOe KOJIHYECTBO 0a/10B, KOTOPOE MOKET MOJYYHTh YUYEHHUK 32 BBITOJHEHHE
Bcel paboThl — 28 6aJL10B.

Tabauua nepesoga 0a/1JI0B B OTMETKH 110 NATHOAIbHOM IIKAJIE

OrMeTKa 110 «Q» 3» «dy «5»
ATHOAIIBHON IIKAJIE
[TepBuyHbIe GaIbI Menee 14 15-20 21-25 26-28

Bpemst Beinosinennst padorsi: 40 MUHYT.




HUToroBas arrecraunmoHHasi padora no 6uosiornu yuenu 11 kiaacca
Bapmuanr 1.

Yacrtb 1. Bwibepume moavko 00un epuvlii omeem u3 npeonodicenuuvlx ( Al — A15)
Al. UckomaeMble OCTaHKH OPTaHU3MOB U3YYaeT:

1) smOpuosorus 2) buoreorpadus 3) maneontosorust  4) cpaBHUTEIbHAS
aHaTOMHUs
A2. CX0ACTBO 3apOJIbIiieii phI0 M 3eMHOBOJIHBIX )KHBOTHBIX Ha 3Tarax 3apoIbIIICeBOTO Pa3BU-
THUS SBISIETCS I0Ka3aTeIbCTBOM:

1) GruoXuMHYECKUM 3) cpaBHUTEIbHO-aHATOMUYECKUM

2) MajaeoHTOIOTUIECKUM 4) 5 MOPHUONIOTHUECKUM
A3. N30bITOYHOE KOJTMYECTBO YIJIEBOAOB B OpraHU3Me MPUBOIUT K

1) oTpaBneHHIO OpraHu3Ma 3) UX IpPEBPALECHHIO B KHUPHI

2) UX IpeBpalIeHUIO B OEJIKU 4) pacuieruienrto Ha 0oJiee MpoCThie Be-
IIecTBa

A4. B Xo/1e I0JIOBOTO Pa3MHOXKEHHUS OPTaHU3MOB Y TIOTOMKOB Ha0IIOJaeTCs
1) noxHOE BOCIPOM3BEACHUE POTUTEIBCKUX IPU3HAKOB U CBOICTB
2) nepekoMOWHAIIHS TPU3HAKOB M CBOMCTB POJUTEIHCKIX OPTaHU3MOB
3) coxpaHeHHE YHUCIEHHOCTH KEHCKUX 0co0ei
4) nmpeobiagaHue YUCICHHOCTH MYXKCKUX 0co0eit
AS. I'eHotun — 3t10
1) HaGop reHoB B MOJOBBIX XPOMOCOMAX 3) COBOKYIMHOCTh I'€HOB JIaHHOTO Opra-
HU3Ma
2) COBOKYITHOCTb T€HOB B OJIHOM XpoMocoMme 4) HabOp reHOB B X-XpOMOCOME
A6. Kakass "3MEHUMBOCTb UIPAET BEAYIIYIO POJIb B ABOJIIOLIMH KUBOU MPUPOABI?
1) nuromnIazMaTuueckas 3) benoTunmueckas
2) MyTalMOHHAas 4) MoauduKaIMOHHAS
A7. JIBrKymiasi cuia 3BOJIIOINH, YBEIMYUBAOIIAsi HEOTHOPOIHOCTh 0OCOOCH B MOMYJISAIIAN



1) MyTaniMoHHasi U3MEHYUBOCTh 3) 6opnba 3a cyimecTBOBaHUE

2) Mou(UKAITMOHHAS U3MEHYHBOCTD 4) HCKYCCTBEHHBIN OTOOD
AS. TlosiBieHHE KaKOTo MPU3HAKA y YEIOBEKAa OTHOCAT K aTaBU3MaM:

1) anmenaukca 3) MHOTOCOCKOBOCTH

2) mIeCTUIaIoN KOHEYHOCTH 4) muddepernuanuu 3y00B

A9. CouunanbHbie (PaKTOPHI BOJIOLUHU CHIMPAIN PEIIAIONIYIO POJib B POPMUPOBAHUU Y YEIIO-
BEKa

1) ymuiomeHHO! TpyIHON KIIETKH 3) wieHopa3aenbHON peun

2) NpSAMOXO0KJICHUS 4) S-00pa3HbIX U3rHO0B MMO3BOHOYHUKA
A10.0Onpenenure BEpHYIO MOCIEA0BATEIBHOCTh 3TAIIOB aHTPOIIOI€HE3a

1) npeBHUE 10U — > IPEBHEUIITNE JIFOAN — > COBPEMEHHBIN YeI0BEK

2) HeaHAepTalel — > NUTEKAaHTPOI — > CUHAHTPOII

3) apeBHEUIINE JIIOAN — > APEBHUE JIFOJU — > COBPEMEHHBIN YEIOBEK

4) npeBHEeWIINE JIIOIU — > JIIOJI COBPEMEHHOT0 THIIa
All. K abnotudeckum GakTopam, ONMpeIesSONIiM YUCICHHOCTD IMMOMYJISIIAN, OTHOCST

1) MEXBHIOBYIO KOHKYPEHITUIO 3) NOHMKEHUE TII0IOBUTOCTH
2) mapa3uTusM 4) BIaXXHOCTh
A12. Ha3zoBuTe TUI B3aMMOOTHOUICHHM JTUCHIL U TTOJIEBOK B OMOre01IeH03e
1) KOHKypeHIIHS 2) X035UH-TIapa3UT 3) cum06mno3 4) XUITHUK-)KEePTBA

A13. YkaxuTte npuMep aHTPONOreHHOTo (hakTopa

1) BeIMEp3aHKe BCXOJI0B IPU BECEHHUX 3aMOPO3Kax

2) yIJIOTHEHHE MTOYBBI aBTOMOOMIIBHBIM TPAHCTIOPTOM

3) moBpekACHUE KYJIbTYPHBIX PACTCHUI HACEKOMBIMHU

4) yHUUTOKEHHE BPEIUTENEH CEIbCKOTO X035HUCTBA MTHIIAMU
A14. CokpallleHr€ YUCICHHOCTH XUIIHBIX )KUBOTHBIX B JIECHBIX OMOIIEHO3aX MPUBEIET K

1) pactipocTpanenuio 3a0601€BaHUI CpeIn TPABOSIHBIX KUBOTHBIX

2) yBEIMUYEHUIO BUJOBOTO Pa3HOOOpa3Hsl pacTeHHIMA

3) U3MEHEHHUI0 BUJIOBOTO COCTaBa MPOIYLIEHTOB

4) pacuIMpeHHI0 KOPMOBOM 0a3bl HACEKOMOSITHBIX KUBOTHBIX
A15. bepézoBas polia — HEYCTOWUMBBIA OMOTEOIIEHO3, TaK KaK B HEM

1) manorogopoiHas moyBa 2) HebombII0e pa3HOOOpa3ue BUOB

3) maJsio cBeTa ISl pacTeHUM 4) TpaBSAHHCTBIC PACTEHUsSI CTPAJAIOT OT HEJIOCTaTKa
BIIATH
A 16. K rinoGanbHbIM H3MEHEHHSIM B OMOCepe OTHOCST

1) 3arps3HeHue TOYBBI B OTIENIBHBIX PErHOHAX OTXOJaMU CEIbCKOXO03HCTBEHHOTO
MIPOU3BOJICTBA

2) 3arpsi3HEHHE BO3/lyXa OTXOAaMH MPOU3BOJACTBA B 30HE PACIIONOKEHUS XUMHUYECKOTO
3aBoja

3) yHUUYTOXKEHUE TIOXKapaMH JIECONapKOBOW 30HBI TOPOA

4) cokpallleHu€e Ha MJIaHEeTe 3a11acoB MPECHOM BOJIbI
Yactb 2. Buibepume mpu 6eprblx 0meema u3 npeoiodHCeHHbIX 6aPUAHMO8 8 3a0aHUU
B1. Pe3ynpTatom 3BOJIIOLIUM SIBISETCS

1) mosiBlIeHNE HOBBIX 3aCYXOYCTOMYUBBIX COPTOB PACTCHHIA

2) BO3HUKHOBEHHE HOBBIX BUIOB B U3MEHUBIITHXCS YCIOBHUSAX CPEIIbI

3) BBIBEICHHE BBHICOKOIIPOIYKTUBHBIX TIOPOJ KPYITHOTO POTAaTOTO CKOTa

4) popMupoBaHHE HOBBIX MPUCITOCOOIECHUHN K )KU3HU B U3MEHHUBIIINXCS YCIOBHUSIX

5) coxpaHeHHE CTapbIX BUJOB B CTAOMIBHBIX YCIOBUSAX OOUTAHUS

6) nosryueHue BbICOKONPOAYKTUBHBIX OPOMUIIEPHBIX Kyp
B2. K kastcoomy anemenmy nepsoco cmondoya noobepume coomeemcmeayowjull d1emMenm u3
8MOP020 U 3anuuiume 8vlOpanHvle yuppol 8 madauyy noo cOOmeemcmayrUUMy OYK8amu.
VYcTaHOBUTE COOTBETCTBUE MEXKAY IPYIIIaMU PACTEHUN U KUBOTHBIX U UX POJIbIO B HKOCH-
cTeMe Inpyna:

Poanb B 0uochepe I'pynnbl pacTeHuil U ;)KHUBOTHBIX
npoayteHTsI (1) A) mpubpexHasi pacCTUTEIIbHOCTh



KOHCYMEHTHI (2) b) xapn
B) nuumHKY 36MHOBOJIHBIX
I') purornankToHn
J) pactenust nHa
E) 6onb1oi npynoBuK
3anuuuTe B OTBET UG PHI, pACIIOIOKUB UX B MOPSIIKE, COOTBETCTBYIOIIEM OyKBaM:

A|lB|B| T | O]|E

B3. YcranoBure npaBuiibHYIO MOCIEI0BATEIBHOCTD 3P B UCTOPUU 3E€MJIH.
1) [IpoTepo3zotickas
2) Kaitno3oiickas
3) Apxeiickas
4) Tlaneo3orickas
5) Me3o3oiickas
Yacrtb 3. 3adanus co c60000HbIM 0mMeemom
C 1. Kakue ¢pyHKINY BBIIOTHSIOT YTIIEBOABI?

C 2. Y npozoduiel cepast oKpacka Tejla M HAIWYWE IMETHHOK — JOMHHAHTHBIC MPH3HAKH,
KOTOpbIE HaclenyroTcs He3aBucuMo. Kakoe MOTOMCTBO clielyeT 0KUJaTh OT CKpELIMBaHUS
KEJITOM caMKH 0e3 HIETUHOK € T€TePO3UTrOTHBIM 0 000MM MPU3HAKAM CaMIIOM?

Hrorosas arrecrauoHHasi padoTa 110 0MOJIOTMH YUYCHHU 11

Bapmuanr 2.
Yacrs 1.
Buvibepume monvko ooun éeprulil omeem u3 npeonodxcennvix (Al — Al5)
Al. OObEKThI U3YUCHHSI KAaKOW U3 MPUBEAEHHBIX HAYK HAXOMSITCS Ha HAJOPTaHU3MEHHOM
YpOBHE OpTaHH3AIMH KUBOTO.

1) MosexymsipHas OMOIOTHs 3) smMOpuonorus

2) sKoJioTUs 4) anaTomHust
A2. DMOPHOTIOrHYECKUM JI0KA3aTETCTBOM 3BOIOIMY TO3BOHOYHBIX KUBOTHBIX CITYXKHT
pa3BUTHE 3apOJIbIIIA U3 1) 3uroThl  2) COMaTUYECKOMN KIIETKH 3) criopsl
4) uucTsl

A3. B kieTke cocpeoToueHa HaclIeICTBeHHAs] HHPOPMAIIHS O MMPU3HAKAX OPTaHU3Ma, To-
3TOMY €€ Ha3bIBAIOT
1) cTpyKTypHOU eqMHUIIEH KUBOTO 3) reHeTHYECKON €AMHUIICH JKUBOTO



2) hyHKIMOHATLHOW €TUHUIICH KUBOTO 4) enuHuIIeH pocTa
A4. bosblioe 3Ha4YE€HHE MTOJIOBOTO PA3MHOKEHHUSI JIJIS1 IBOJIFOLIUU COCTOUT B TOM, YTO
1) npu OIJIOAOTBOPEHHUHU B 3UTOTE MOTYT BO3HHUKHYTh HOBbIE KOMOWHAIIMY T€HOB
2) noYepHU OpraHU3M SBJISETCS TOYHON KOMHEH POIUTENbCKUX OPraHU3MOB
3) 6naronmaps mporeccy MUTO3a U3 3UTOThI (POPMHUPYETCS 3aPOIbIILI
4) pa3BuUTHE HOBOT'O OpraHM3Ma HAUMHAETCS C JEICHUS OJHON KIETKU
AS5.T. Menzens BBEI IOHATHE "HACIIEACTBEHHBIN (akTop', KOTOPOE B COBPEMEHHON T€HETH-
K€ COOTBETCTBYET MOHATHIO
1) rubpun 2) reHOTHI 3) ren 4) henoTHm
A6. Kakast "3BMEHYMBOCTb UTPAET BEAYIILYIO POJIb B 3BOJIFOLIUM )KUBOW IPUPOIbI?
1) uuronnazMaruyeckas 2) MyTalMOHHAas 3) dpeHoTunmueckas 4) moudu-
KallMOHHAas
A7. B pe3ynbTaTe €CTECTBEHHOIO0 0TOOpa BO3ZHUKAET
1) MmyTanus rena 3) pa3zHOOOpa3ue OpraHu3MoB
2) KOHKYpEeHIIHs 0co0eit 4) 6opn0a 3a CyIIecTBOBaHUE
AS8. Bo3pacTHas cTpyKTypa MOnyJslud XapaKTepu3yercs
1) COOTHOIIIEHUEM KEHCKUX U MYKCKUX 0co0el 3) 4UCIEHHOCTBIO 0CO0EH
2) COOTHOIIIEHUEM MOJIOJIBIX U MOJIOBO3PENBIX 0CO0ei 4) e€ MIOTHOCTHIO
A9. OcraTok TpeThero Beka B yriy Ijlaza 4eJloBeKa — IIpUMep
1) pyaumenta 3) ataBu3Ma
2) aHaJIOTHYHOT'O OpraHa 4) roMOJIOTHYHOT'O OpraHa
A10. Kakoii (hakTOp aHTpOIIOTeHE3a MOKHO OTHECTH K OHOJIOTMYeCKUM?
1) oGmmecTBeHHBII 00pa3 KU3HU 3) YCTHYIO ¥ IUCbMEHHYIO peYb
2) ecTeCTBEHHBII 0TOOP 4) 671ar0yCTPONCTBO KIIIHINA
All. O enuHCTBE, POJICTBE YETOBEYECKUX PAC CBUACTEIBCTBYET
1) uX mpUCTIOCOOICHHOCTH K KHU3HU B PA3HBIX KIIMMATUYECKHUX YCIOBHIX
2) 0IMHAKOBBIM HAOOP XPOMOCOM, CXOJICTBO UX CTPOEHUS
3) ux pacceneHue 1Mo BceMy 3eMHOMY IIapy
4) ux crmocoOHOCTh MPE0OPa30BHIBATH OKPYKAIOIIYIO CPEIY
A12. IlpuMepoM aHATOTMYHBIX OPIraHOB MOTYT CIIY>KUTh
1) KpbUIO JeTy4el MBIIIN U KPhUTo 6a00ukH  3) poroBas Yellys SIEPUIIbl U MaHIUPb
yepernaxu
2) pyka 4yenoBeKa U HOra JIOIIaau 4) HYOKHSISL YENIOCTh YeJIoBeKa U coda-
KH
A13. ®akTop, OrpaHUYUBAIOIINI POCT TPABSIHUCTHIX PACTEHUI B €JI0BOM JieCy, — HEeJ0CTa-
TOK

1) cBeta 2) Tema 3) BoabI 4) MUHEpallbHbIX BEIIECTB
A14. BzaumooTHoIIeHHs 00KBUX KOPOBOK U TIIEH — MPUMED
1) mapazutusma 2) B3aMMOIIOMOIIU 3) cumbuo3a 4) XuuHUYecTBa

A15. Mope kak ycToiiunBasi 3KocucTeMa XapaKkTepu3yeTcs

1) nepuoguuecKuMu KojaeOaHUsIMH KOJIMYEeCTBA BUI0B

2) BBICOKOW YHCIEHHOCTBIO NMPOJIYIIEHTOB

3) BBICOKOW YHCIIEHHOCTHIO KOHCYMEHTOB

4) pazHOOOpa3ueM 1 OOJBITUM KOJTMYECTBOM BHIOB
A16. I'nobanbHO 9K0JIOrHYEeCKOi MPoOIEeMOi I COBPEMEHHOT'O YeJIOBEYECTBA SBIISETCS

1) 3arpsi3Henne MupoBoro okeaHa 3) akKIMMaTH3alus PACTCHUH U JKU-
BOTHBIX

2) HaKoIJICHHE B MOYBE OPraHMYECKHX BELIECTB 4) aKTUBHOE pacceyieHue JIIOAEH 10
IJIaHETe

Yacrs 2.
Buvibepume mpu eeprvix omeema u3z npeonodceHHbiX 8apUAHMOs 8 3a0AHUSX.
B1. Beibepure npumepsl W0 anTamim.

1) NOKpOBUTENBCTBEHHASI OKPACKA )KUBOTHBIX



2) BUJOM3MEHEHUS BET€TaTUBHBIX OPraHOB PACTEHUN

3) MCUYE3HOBEHHE MUIIEBAPUTEIILHON CUCTEMBI Y YepBEi

4) BO3HUKHOBEHHE IYKapUOTHUECKOHN KIETKU

5) nosiBlIeHUE TETJIOKPOBHOCTH Y MTHULL

6) COOTBETCTBHE Pa3MEPOB TeJIa HACEKOMBIX — OMBUIUTENCH CTPOCHUIO IBETKOB
B2. K kascoomy anemenmy nepgoeo cmonbya noobepume coomeemcmeyioujuti 21emMeHm u3
8MOPO20 U 3anuuiume 6blOPAHHBIE YUPDPLL 8 MAOIUYY NOO COOMBEMCMBYIOWUMU OYKEAMU.
YcTaHOBHUTE COOTBETCTBUE MEKIY (DaKTOpaMH Cpeibl U UX XapaKTePUCTUKAMHU

dakTOpbI Cpe/ibl XapakTepucTHKN:
buornueckue — (1) A) IToCTOSITHCTBO Ta30BOTO COCTaBa aTMO-
chepsl.
AbuoTtuueckue — (2) b) N3menenue ToOMIUHBI 030HOBOTO 3Kpa-
Ha.

B) N3mMeHeHue BIaXHOCTH BO3/TyXa.

I') U3MeHeHne 4ucIeHHOCTH KOHCYMEHTOB.

1) 3MeHeHune YMCIeHHOCTH POIyLIEHTOB.

E) YBenuueHnue 4ucaeHHOCTH apa3UToB.
3anuiuTe B OTBET HUQPBHI, PACIIONOKUB UX B MOPSJIKE, COOTBETCTBYIOLIEM OyKBaM:

A B B r hi| E

B3. YcraHoBuTe mocienoBaTeNbHOCTh MOSIBICHUS B IMPOLIECCE IBOJIOLUM PA3HBIX OTAEIOB
pacTeHui.
1) Moxo00pa3Hbie
2) roJI0CeMEeHHbIe
3) manopoTHUKOOOpa3HbIE
4) MOKpBITOCEMEHHBIE
5) Bozopociu
Yacrb 3. 3adanus co c60600HbIM 0meemom
C 1. Kakue QpyHKIMU BBIIOJTHSIOT OENKU?

C 2. ¥V yenoBeka TEMHBIH IIBET BOJIOC JOMUHUPYET HAJl CBETJIBIM IIBETOM , KApUii LIBET IJ1a3 —
HaJ roJyObIM . 3alMIINTE T€HOTUIIBI POAUTENEH, BOZMOKHbBIE (PEHOTHUIIBI ¥ TEHOTHUIIBI AETEH,
pOIMBIINXCA OT Opaka CBETIOBOJIOCOTO r0JIy0OIIa30ro My »KUMHBI M T€TEPO3UTOTHON
Kaperia3on CBETI0BOJIOCOU KEHIIUHBI.




OTtBeTbl Ha 3a1aHus1. Bapuanr 1.

Yacts 1.
Al A2 A3 A4 A5 A6 A7 A8 A9 A10
3 4 3 2 3 2 1 3 3 3
All Al2 Al3 Al4 A15 Al6
4 4 2 1 2 4
Yacrn 2.
B1.2,4,5
B2.
A 3 B il E
1 2 2 1 2
B3.
| 3 | 1 |
Yactp 3.
3aoanus co c600600HBIM OMEEMOM.
OtBersbl HA 3a1aHuA. BapuanT 2.
Yacrts 1.
Al A2 A3 A4 A5 A6 A7 A8 A9 A10
2 1 3 1 1 2 3 2 1 2
All Al12 Al13 Al4d Al15 Al6
2 1 1 4 4 1
Yacts 2. B1.236 B2.
A 3 il E
2 2 1 1
B3.
. s | 1 | 3 2
Yacrsb 3.

3a0anus co c60O0OHBIM OMEEMOM.
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