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NOACHUTEJIbHAA 3AMNMUCKA

[Tpu pa3pa®oTke nporpaMMbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY Ul OIpENEIEeHUs
MOJXO00B K (DOPMHUPOBAHMIO COACpKaHUS yueOHOro mpenMera «buomorus» cocTaBUIH:
koHuenrtyanbHsle nonoxenuss GI'OC COO o B3anMo00yCIOBIEHHOCTH LEEH, COAEpKAHMS,
pe3ynbTaToB 00y4YeHUsI U TpeOOBaHMI K YPOBHIO TOJATOTOBKH BBITYCKHHUKOB, MOJOXKEHHS 00
OOIIMX LENSAX U MPHUHIINIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPEHETO
obmero oOpaszoBanusi B Poccuiickoit ®expepanmu, a Takke IMOJOXKEHUS O crenuduke
Ouosiornu, €€ 3HAUYEHUWH B TO3HAHUU >KUBOM MPHUPOJBI M 00ECHEUEeHUH CYIIECTBOBAHUS
yenoBeyeckoro ooOmiectBa. COINIaCHO HA3BAHHBIM IIOJOXKEHUSIM, ONPEIEIIEHbl OCHOBHBIE
GyHKIIUM porpamMMbl IO OHOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu Ja€T MPENCTABICHUE O IEisAX, 00 oOIei cTpaTeruu oO0ydeHws,
BOCIIUTAHUSA W Pa3BUTHSI OOyYAOIMIMXCA CPEACTBAMU ydeOHOTO mpenmera «buomorus,
OTIpe/ieNsieT 00s3aTENIbHOE MPEIMETHOE COJIEp)KaHue, €ro CTPYKTYPY, paclpeleieHue IO
paszenaM U TeMaM, peKOMEHIYyeMYIO TOCIeI0BaTEIbHOCTh H3yUeHHUsT Y4eOHOro MaTepuaia ¢
yI6TOM MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3CH, JIOTHKH 00pa30oBaTEIHHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEN 00yJaromuXcs.

B nporpamMme 110 OMOJIOTUHU TaKKe YUHUTBIBAIOTCA Tp€6OBaHI/IH K INTaHUPYCMBIM JINYHOCTHBIM,
MCTAIIPpCAMCTHBIM U IIPCAMCTHBIM PC3YyJIbTaTaM 06y‘-IGHI/ISI B q)OpMI/IpOBaHI/II/I OCHOBHBIX BHJ0OB
y‘lC6HO-H03HaBaT€HBHOﬁ I[GHTGJ'ILHOCTI/I/ y‘-I€6HBIX I[GﬁCTBHﬁ 06yt1a10n11/1xc;1 II0 OCBOCHHIO
COACPKaHUA OMOJIOTHYECKOr0 O6paSOBaHI/I}I.

B nporpamme mo Ouosornn (10—-11 kiaccel, 0a30BbIi ypOBEHb) pEATM30BAH MPHUHIIMI
MPEEeMCTBEHHOCTH B W3Y4YeHHHM Ouosoruu, Onarofaps dYemMy B HEH NpocMaTpuBaeTCs
HAIpPaBJIEHHOCTh HA pa3BUTHE 3HAHUH, CBA3aHHBIX C (POPMUPOBAHHUEM €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, LEHHOCTHBIX OpPHMEHTAlUH JMYHOCTH, SKOJIOIMYECKOrO  MBIIIJICHUS,
NpEJICTaBICHUA O 370pOBOM OOpa3e »XKU3HM M OEpex HBbIM OTHOIIEHHEM K OKpY’Karolen
npuponHoil cpene. [loaTtomy Hapsay ¢ uM3ydeHHEM OOIIEOMOJIOTMYECKUX TEOPHM, a TaKxke
3HaHUU O CTPOCHUU KHUBBIX CUCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B
HUX MPOLIECCOB B MpOrpamMme Mo OMOJIOTUH y/IeJI€HO BHUMAaHUE HUCIIOJIb30BAHUIO MOTYYEHHbBIX
3HaHWW B TIOBCEJHEBHOW JKM3HM JJISl pEIICHUS MPHUKIAJHBIX 3a1ad, B TOM YHUCJE:
npoUIAKTUKA  HACJIEACTBEHHBIX  3a00JE€BaHHMIA  YEOBEKa,  MEAMKO-TEHETHYECKOTO
KOHCYJTBTUPOBaHHUs, OOOCHOBAaHUS  DKOJOTHYECKH  II€TIECOOOpa3HOTO  TMOBEJACHHUS B
OKpY>Karolel MPUPOJAHON Cpelie, aHallu3a BIUSHUS XO3SHUCTBEHHOW NESTEIBHOCTH YeIOBEKa
Ha COCTOSTHUE TPUPOTHBIX U UCKYCCTBEHHBIX KOCHUCTEM. Y CUJICHUE BHUMAHUS K MPUKIATHOM
HANpaBIIEHHOCTH y4eOHOro mpenMera «buomorus» TPOAUKTOBAHO HEOOXOIUMOCTHIO
o0ecrieyeHrsT yCIOBUM sl pEHMICHUS OJHOW W3 aKTyalbHBIX 3a/ad  IIKOJHHOTO
OMOJIOTUYECKOTO O0pa30BaHUs, KOTOpas MpeanonaraeT (GopMUpPOBAHUE Y OOyUYarOIIMXCS
CIIOCOOHOCTH aJlaNTUPOBATHCS K M3MEHEHUSAM TUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO
MUpa.

buonorus Ha ypoBHe cpenHero oOmero oOpa3oBaHHs 3aHMMaeT BakHoe MecTo. OHa
oOecrieunBaeT (popMUPOBaHUE Y OOYyYAIOLIMXCS MPEICTABICHUNA O HAYYHOM KapTHUHE MUpA,



pacmpsieT ¥ 00001IaeT 3HAaHHWA O JKMBOM MpHponae, €€ OTIMYUTENbHBIX IMpPU3HAKAX —
YPOBHEBOW OPTraHU3ALMM W SBOJIOLMHU, CO3JAET YCIOBUA MJIA: MO3HAHHS 3aKOHOB KHUBOW
npupoabl, (opmupoBaHus (YHKIMOHATBHOM T'PaMOTHOCTHM, HABBIKOB 3JI0POBOTO U
6e3omacHoro o0pasa >KM3HHU, HYKOJIOTHYECKOTO MBIIIICHUS, IICHHOCTHOTO OTHOIIIEHUS K >KUBOM
MIPUPOJE U YETIOBEKY.

Bbonbuioe 3HaueHne OUONOTHS UMEET TaKXKe JUIsl PEIICHUs BOCIUTATEIbHBIX U Pa3BUBAIOIINX
3a/1ay CpemHero oO0mero o0pa3oBaHUs, COMHAIM3AIMN OOydaronuxcs. VM3ydenune Ouosoruu
o0OecrieunBaeT ycioOBUsA ISl (OPMUPOBAHUS HMHTEUIEKTYalbHBIX, KOMMYHUKAIMOHHBIX H
WH(GOPMALIMOHHBIX ~ HABBIKOB, JCTETUYECKOM  KYJNbTYpbl, CHOCOOCTBYET HHTErpalluu
OMOJIOTMYECKHUX 3HAHUU C IPEACTaBICHUAMU U3 APYIHX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢busuky, xumuu M reorpaduu. HazBaHHbIE TMOJOXKEHUS O TNPEeIHA3HAYCHUH Y4eOHOTO
npenmera «bUOJNOTUS» COCTAaBUIIM OCHOBY [UJIsi OMNpEENIeHHs] MOAXOIAOB K OTOOpYy U
CTPYKTYPUPOBAHHUIO €T0 COJEP KaHUsA, IPEICTABICHHOTO B IPOTpaMMe 0 OHOIOTHH.

Ot60p conmepxkanusi yueOHoro mpeamera «buosiorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C
MO3ULUNA KyJIbTYpOCOOOPA3HOIO MOJAX0Ja, B COOTBETCTBUU C KOTOPBHIM OOyHaromuecs
JOJKHBI OCBOMTH 3HAHHMS M YMEHHs, 3HauMMble JUIsl (POPMUPOBAHUS OOIIEH KyJIbTYpHI,
OMPENENSIONME aIEKBAaTHOE IIOBEJCHUE YEJOBEKA B OKPY’KAIOIIEW NPUPOAHOU Cpene,
BOCTPEOOBAHHBIE B IMOBCEIHEBHON >KM3HU M MPAKTUYECKOH JeaTenbHOCTH. Ocoboe MecTo B
ATOM CUCTEME 3HAHWWM 3aHUMAIOT DJIEMEHTHI COAEPKAHUSA, KOTOPBIE CIIy’KAaT OCHOBOM MJIS
(GbopMHpOBaHUS TMPEACTABICHUNA O COBPEMEHHOM ECTECTBEHHO-HAyYHOM KapTUHE Mupa H
LIEHHOCTHBIX OpPUEHTAIUAX JMYHOCTH, CIOCOOCTBYIOIIMX TyMaHM3alUH OHOJIOTHYECKOTO
oOpa3oBaHUs.

CTpyKkTypupOBaHUE COJEpKaHUS y4yeOHOTO MaTepuaja B IporpamMme Mo OHOJOTUHU
OCYILIECTBIICHO € Yy4Y€TOM TPUOPUTETHOIO 3HAYEHUS 3HAHUU 00 OTIMYUTEIBHBIX
OCOOCHHOCTSIX KMBOM MPUPOBI, O €€ YPOBHEBON OpraHU3aIluy U 3BOIIOLMH. B COOTBETCTBUM
C OTUM B CTpPyKType YyuyeOHoro mpeamera «buoyorus» BbIACIEHBI CIEAYIOIINE
coaepkaresibHble TUHUM: «buonorus kak Hayka. Metoibl HaydHOTO no3HaHus», «KneTka kak
Oouonornyeckass cucremMa», «OpraHu3m Kak Ouosnoruueckas cucrema»n, «Cucrema u
MHOTr000pa3ue OpraHu4ecKOro MHpa», «IBOJIOLUUSA >KHUBOW HPHUPOABD», «IKOCUCTEMBI U
MPUCYIIIHE UM 3aKOHOMEPHOCTI.

lenr wu3yuenust ydeOHOro mnpenmera «buonorus» Ha 0a30BOM ypOBHE — OBJAJCHUE
OOyJarONIMMUCS 3HAHUSIMU O CTPYKTYPHO-(PYHKIIMOHAJIBHOW OpraHU3allii >KUBBIX CHCTEM
Pa3HOTO paHTa ¥ MPUOOPETEHNE YMEHHUM UCTI0JIb30BaTh ATH 3HAHUS IJI1 TPAMOTHBIX JIUCTBHIMA
B OTHOIIIEHUU OOBEKTOB KMBOU MPUPOJIBI U PEIICHUS PA3THYHBIX KU3HEHHBIX TIPOOIIEM.

Joctwxkenue 1enu wu3ydeHuss yuyeOHoro mpeamera «buosorus» Ha 0a30BOM ypOBHE
oOecrieunBaeTCs perieHuEM CIeIYIONNX 3a1a4:

OCBOCHHE OOYYArONIUMHUCS CHUCTEMbI 3HaHUN O OMOJOTUYECKUX TEOPHSX, YUCHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIOTe3aX, TNpaBWiIaX, CIyXallluX OCHOBOW nJisi  (OpMHUPOBAHUSA
MPEJICTABJICHUN O €CTECTBEHHO-HAYYHOW KApTUHE MHUpPA, O METOAAX HAYYHOIO IO3HAaHMS,
CTPOCHUHU, MHOTOOOpa3uu M OCOOCHHOCTSIX MKUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3allUH,
BBIJIAIONUXCS] OTKPBITUSX U COBPEMEHHBIX UCCIIEOBAHUSIX B OUOJIOTHHY;



dbopMupoBaHHEe Yy OOYyYaIOMUXCS TMO3HABATENBHBIX, WHTEIUICKTYaTbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM B MpOIECCe aHajdu3a JaHHBIX O NYTIX pa3BUTUS B OHOJIOTMM HAy4YHBIX
B3[JISIZIOB, UJIEN M TTOAXO0I0B K U3YUEHHUIO KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alNM;

CTaHOBJICHHE Y O0y4aromuxcs o0IIed KyJIbTyphl, PYHKIIMOHAILHONW IPAMOTHOCTH, Pa3BUTHE
YMEHUN OOBSICHATh M OLEHHUBATh SBJICHHS OKPYXAIOIIEr0 MUpa >KUBOM NPUPOABI Ha
OCHOBAHHH 3HAHUU U OMbITA, TIOJYUYECHHBIX NPU U3YYEHUU OHOJIOTUH;

dbopMupoBaHHEe Y 00yJaIONUXCS YMEHUH WILTIOCTPUPOBATH 3HAYCHHE OMOJIOTHYCCKUX 3HAHUMA
B IIPAKTUYECKOM JIEATCIILHOCTH YEIOBEKa, PA3BUTHU COBPEMEHHBIX MEUIIMHCKUAX TEXHOJIOTHUI
1 arpoOMOTEXHOJIOTHIA;

BOCIIMTAaHUE YOEKAEHHOCTH B BO3MOXHOCTM IIO3HAHUS YEJIOBEKOM >KMBOW IPHUPOJBI,
HEOOXOUMOCTH OEpeKHOTO OTHOIICHUST K HeH, COOJIOACHHMS OJTHUYECKUX HOPM IMIpH
IIPOBECHUH OMOJIOTUYECKUX UCCIIEI0BAaHUM;

OCO3HAaHWE LIEHHOCTU OWOJIOTMYECKUX 3HAHWM [JIs1 TOBBIIIEHUS YPOBHS 3KOJOTMYECKOU
KYJbTYPBI, 1151 POPMHUPOBAHUS HAYYHOTO MHUPOBO33PEHHS;

MIPUMEHEHNE TMPUOOPETEHHBIX 3HAHUM M yYMEHUW B TIOBCEIHEBHOM >KMU3HHU JUIsI OIICHKU
MOCJIE/ICTBUM CBOEH JEATETLHOCTH MO OTHOIIEHHUIO K OKpYXarolehd cpene, COOCTBEHHOMY
310POBBI0, 00OCHOBAHKE U COOJIIOICHUE MEP MPOPUITAKTUKHN 3a00I€BaHUIA.

B cucreme cpeanero o6miero oOpaszoBanus «buonorus», mzydaemass Ha 0a30BOM YpOBHE,
SABJISIETCA OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOJSAIIMM B COCTaB MPEAMETHOM 00acTh
«ECcTeCTBEHHO-HAYYHBIE TTPEAMETHD).

Jlsist u3ydenusi OMOIoruu Ha 0a30BOM YPOBHE CPEIHEro OOIIero oopa3oBaHMs OTBOJIUTCS 68
yacoB: B 10 kiacce — 34 yaca (1 gac B Hegento), B 11 kinacce — 34 yaca (1 yac B Hezeno).

COIAEPKXAHUE OBYUYEHUA

10 KUIACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBA3b OMOJOTMH C OOIIECTBEHHBIMH, TEXHUYECKUMU U JIPYTUMU
€CTECTBEHHBIMU HayKamH, (uimocodueit, ITUKON, ICTETUKOW W TpaBoM. Ponb Ouonornu B
(dhopMHUpPOBaHUM COBPEMEHHOM HAYYHOU KapTHHBI MUpa. CrucTeMa OMOJIOTUYECKUX HayK.

Metoapl TIO3HAHUS JKUBOW TPUPOILI (HAOIIOJACHUE, DKCIEPUMEHT, OIHMCAHHWE, W3MEPCHHE,
Kiaccuukanys, MoJAeIMPOBaHUE, CTATUCTUYECKAs 00pabOTKa TaHHBIX).

JdeMoHcTpauu:
[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konsnos, /Ix. Yorcon u @. Kpuk.
Tabmuibl 1 cxeMbl: «MeTO bl TO3HAHUSI )KUBOU TTPUPOIBD).

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:



[Ipaktnueckass pabora No 1. «Mcmonb3oBaHue pa3iIWyHBIX METOAOB TMpPU H3YyUYEHUHU
OMOJIOTHYECKUX OOBEKTOB.

Tema 2. ’)KuBble cuCTeMbI U MX OPraHU3aLUsl.

’Kusbie cucteMbl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHust 6uonoruu. OTandne )KUBBIX CUCTEM
OT HEOPraHUYECKOMN MPUPOIBL.

CBoiicTBa OMOCHCTEM U UX pa3HOOOpa3re. YPOBHU OpraHU3aIlMu OMOCUCTEM: MOJICKYJISIPHBIMH,
KJICTOYHBI, TKAHEBbIM, OPraHU3MECHHBIM,  MOIYJIALMOHHO-BUIOBOM, OAKOCHCTEMHBIN
(OnoreoneHOTUYECKHIT ), OMOChHEpHBI.

JdeMoHcTpanuu:

Tabmuupr m cxeMbl: «OCHOBHBIE TPH3HAKH JKU3HW», «YPOBHU OpraHU3alUU >KUBOU
IIPUPOJIBD.

O6opynoBanue: mojaesb MoJiekyibl JIHK.
Tema 3. Xumnueckuii COCTaB ¥ CTPOCHUE KJIETKH.

XHAMHUYECKUM COCTaB KIIETKA. XUMHUYECKHUE JJIEMEHTBI: MAaKpODJIEMEHTbI, MUKPOJIEMEHTHI.
Bona n MuHEpanbHbIE BEIECTBA.

@OyHKIMHU BOABI U MUHEPAJIbHBIX BEIIECTB B KieTke. [lognepxanue ocMOTHYECKOTO OanaHca.

benku. CoctaB U crpoeHre OEIKOB. AMUHOKUCIOTHL — MOHOMEpPBI OenkoB. Hesamenumele u
3aMEHUMBbIE AMUHOKHUCIOTHl. AMHWHOKHCIOTHBIA COCTaB. YPOBHHU CTPYKTYpbl OEJIKOBOU
MOJIEKYJIbI (IIEpBUYHAS, BTOPUYHAsS, TPETHUYHAS W YETBEPTUYHAS CTPYKTypa). XUMUUYECKUE
cBolicTBa OenkoB. bruonorndeckue GyHKIUNA OEITKOB.

depmeHTHl — Ouosiormueckue katanusaTtopbl. CTpoeHue ¢depMeHTa: aKTUBHBIA IEHTD,
cyoctpatHas crnenupuunocts. Kodepmentsl. Butamunbel. Otauuns  ¢GepMEeHTOB  OT
HEOPTraHWYECKUX KaTaau3aToOPOB.

VYrneBoawl: MoHOcaxapubl (TJIIOKO3a, pubo3a M JAe30Kkcupubo3a), nucaxapuibl (caxaposa,
JaKTO3a) W TOJMcaxapuabl (Kpaxmani, TJIWKOTeH, Lesumono3a). buonormueckue GyHKINN
YIJIEBOJIOB.

Jlunuael: Tpurnunepusl, Gocdoaunuasl, crepounsl. ['uapodpuibHO-THAPOGOOHBIE CBOMCTBA.
buonornueckue Qynkiuu aunuaoB. CpaBHEHUE YIJIEBOAOB, OEJIKOB W JIMIUAOB Kak
HMCTOYHUKOB YHEPTHUH.

Hyxnennoseie kucnorsl: [JHK m PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢pynkuuu JJHK. Crpoenne u ¢pynxuuu PHK. Bunst PHK. AT®: ctpoenue u

GbyHKIUH.

[{utonorust — Hayka o kietke. Kinerounas teopusi — mpumMep B3auMOJCUCTBUS uUeh u (HaKkToB
B HAy4YHOM ITO3HAHUMU. METOIbI U3yUEeHUS KIETKHU.

Krnerka kak uenoctHast »uBas cucrema. OOmive NMpU3HAKK KJIETOK: 3aMKHYTasl Hapy>KHas
MeMOpana, mosiekynbl JIHK kak reHeTndeckuit anmapar, cucteMa cuHTe3a Oeska.



Tunbl  KI€TOK: dyKapuoTHyeckas M mpokapuoTuueckas. (OCOOEHHOCTH  CTPOCHHUSA
npokapuoTudecko kietku. Kierouynass creHka Oakrepuil. CTpoeHHE >YKapHOTHUECKON
KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTEIbHOM, J)KUBOTHOM U TPUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHas CTEHKAa, TIJIMKOKAIMKC, UX (yHKIUU.
[lnazmaTnueckass MemOpana, e€ cBoiictBa M (ynkuuu. llurommasma um e€ oOpraHoujabl.
OnnomeMOpannbie  opraHouasl  kinetku:  OIIC, ammapar  [onbIku,  JTU30COMBI.
[lomyaBTOHOMHBIE ~ OpPraHoOuAbl KJIETKH: MHMTOXOHJpUH, IUIacTuibl. [IponcxoxineHue
MUTOXOHJIpUM U mnactua. Buael nmnactun. HemeMOpaHnHble opraHOMABI KIETKH: PHOOCOMBEI,
KJIIETOYHBIA LIEHTP, LEHTPUOJIH, PECHUYKH, KIyTUKH. DYHKIUMU OPraHOWJOB KIETKH.
Bxirouenust.

Snpo — perynstopHblil neHTp KieTku. CTpoeHue sifpa: sijaepHas 000J0YKa, KapuoIuiama,
XPOMAaTHUH, SIAPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KJIETKE.
JlemoHcTpanuu:

IToptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos, Ix. Yorcon, O.
Kpuxk, M. Yunkunc, P. ®pankimun, K. M. bap.

Huarpammel:  «PacnpeneneHne  XMMHUYECKMX ~ JJIIEMEHTOB B HEXHBOW  NPUPOAE»,
«Pacripeenenyue XuMHYECKUX 3JIEMEHTOB B )KUBOU IIPUPOLECH.

Tabmumer u  cxembl: «llepuoguyeckas TabiMia XUMHYECKHX JJIEeMEHTOB», «CTpoeHue
MOJICKYJIbI BOJbI», «buocuHre3 Oenka», «CTpoeHHE MOJCKYIbl Oenka», «CTpoeHue
dbepmenTan, «HyxnennoBele kucioTel. JIHK», «Crtpoenue monekynsl AT®», «CtpoeHue
SYKAPUOTHYECKON KJIETKH», «CTpO€HHE >KUBOTHOM KiIETKW», «CTpoeHHE PpacTUTEIbHOM
KJIETKN», «CTpoeHHE MPOKAPUOTUUECKOU KIIETKH», «CTpoeHue sapa KIETKH», «YTJIEBOJIbI»,
«JIummmaeny.

OGopynoBaHHe: CBETOBOM MHMKPOCKOI, OOOpYJIOBaHHWE [JIsi MPOBEACHUS HAOIIOACHUH,
M3MEPEHUN, IKCIIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTEIbHbBIX, )KUBOTHBIX U OaKTEpUaTbHBIX
KJIETOK.

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

JlaGoparopnas pabora No 1. «M3ydeHue KaTaIUTUUYECKONW AaKTHUBHOCTU (HEpMEHTOB (Ha
MIpUMEpPE aMHJIa3bl WU KaTajasbl)y.

Jlabopatopnas pabota Ne 2. «M3ydeHue cTpoeHus: KIETOK PACTCHUA, KUBOTHBIX M OaKTepuid
10T MEKPOCKOIIOM Ha TOTOBBIX MHKPOIIpENapaTax U uX OMUCAHUE).

Tema 4. ’KuzHeaeaTEJIbHOCTH KJIETKH.

OO6MeH BelecTB, WM METa00IM3M. ACCUMWIAIUSA (TUIACTUYECKUM OOMEH) U JUCCUMMIISIUS
(oHepreTuueckuii 0OMEeH) — JBE CTOPOHBI €IMHOIO Mpolecca Merabosm3ma. Poib 3aKOHOB
COXpaHCHHS BEIICCTB M DHEPTHH B TIOHUMAHUHU METa00IM3Ma.

Tuner oOMeHa BemiecTB: aBTOTPOdHBIM W TerepoTpodHbii. Ponb ¢gepmeHTOB B O0OMEHe
BEIIIECTB U MTPEBPAIICHAH SHEPTHH B KIICTKE.



dortocunte3. CBeroBas u TemHOBas (a3el ¢otocuHTe3a. Peaknmm ¢orocuHTe3A.
OddexTuBHOCTE (hoTOCHMHTE3a. 3HadeHHE (HOTOCHMHTE3a /I KM3HM Ha 3emie. Bnusane
YCIIOBHUH Ccpe/ibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIMICHUS! €T0 MIPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHUN.

XEeMOCHHTE3. XGMOCI/IHTGSI/IPYIOHIHC 6aKT€pI/II/I. 3HaUYeHUE XEMOCHUHTE3a JJIA ) KM3HHM Ha 3emie.

DHepreTHdeckuii 0OMEeH B KJIeTKe. PacIiieruieHne BEeIecTB, BhIICICHNE U aKKyMYJIMPOBAaHUE
DHEPTUU B KIJIETKE. DTambl SHEPreTHUECKoro oOmeHa. | nmkonm3. bpokeHrWe W ero BHIBI.
Kucnopognoe okucieHue, win KierouHoe nbixanue. OxuciautenbHoe GHochopuiupoBaHue.
O} hekTUBHOCTH SHEPTETHUESCKOTO OOMEHA.

Peakuun wmatpuuHoro cuHTe3a. ['enernueckas wuHdopmamms u JHK. Peanuzanus
Ir€HETUYECKON MH(POpPMALIMK B KJIETKE. |'eHeTUYecKnil KoJI U ero cBoMcTBa. TpaHCKpunuus —
Matpuusblii cuHTe3 PHK. Tpancmsmus — OuocuHTe3 Oenka. OTambl  TPAHCISALUU.
KoaunpoBanue amunokuciaot. Ponbs pubocom B OuocuHTe3e Oemka.

Hexknerounsie GpopMmbl xu3Hu — Bupychl. Mctopus otkpeitusi BupycoB (/1. 1. BanoBckwuit).
Oc00EHHOCTH CTPOCHHMS M KM3HEHHOTO LUKIa BUpycoB. bakrepunodaru. bone3nu pacrenuid,
’KUBOTHBIX U YEJIOBEKA, BhI3bIBaeMble BUpycamu. Bupyc ummynoaeduimra yenoseka (BUY) —
Bo3Oyautens CIIW[la. OOpatHas TpaHCKpuIlius, peBepraza u uHrerpasza. I[lpoduiaktuka
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUIA.

JlemoHcTpanuu:
[Toptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. TumMups3es.

Tabmumer u cxemsl: «Tunel nmutanusy, «Meradonuzmy, « MUTOXOHAPUSY, « DHEPTETHUCCKUN
ooMeny, «XJIOpOIUIaCT?, «DOTOCUHTE3Y, «Ctpoenue  JIHK», «Ctpoenue u
dbyukimonupoBanue reHa», «CuHTe3 Oenka», «leHermueckuidi Kom», «BHpYyCBI»,
«bakrepuodarn», «Ctpoenue u >xku3HeHHbIi wuki Bupyca CIIM[a, Oakrepuodaray,
«Perumkanusa JTHK».

Oo6opynoBanue: moaenu-amminkauun «Yasoenue JHK wu tpanckpunuus», «buocuHTe3
oenkay, «CTpoeHue KIeTKn», Moaenb cTpykTypsl JJHK.

Tema 5. PasMHOKeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Kierounblii UK, WM SKU3HEHHbIM wMKa Kietku. WHrepdaza u mutos3. Ilpoueccsl,
nporekaromue B uHTepdase. Permkanusa — peakuusa matpuuHoro cunresa JJHK. Crpoenue
XpPOMOCOM. XPOMOCOMHBIM HA0Op — KapUOTHIL. JIUIIOWIHBIN U TarIOUIHBIA XPOMOCOMHBIE
Habopkl. XpomaTusl. [{luTonornueckiue OCHOBBI pa3MHOXKEHHS M HHIUBUAYaJIbHOTO Pa3BUTHUS
OpPraHHU3MOB.

Henenne kineTku — Muto3. Ctaguu mutos3a. IIporiecchl, MPOUCXOAIINE Ha Pa3HbIX CTAAMUSIX
MUTO3a. BUOJIOTUYECKUU CMBICJI MUTO3A.

[Iporpammupyemast rubesb KJISTKH — aromnTo3.

dopMbI pa3MHOXKEHHUSI OPTraHU3MOB: Oecroyioe W 1MmoJioBoe. Buapl 6ecmoioro pa3MHOXKEHUS:
JICTICHHE Ha/JBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BETETATUBHOE
pa3MHOXkeHue. MIcKkycCTBEeHHOE KIIOHUPOBAHUE OPTraHU3MOB, €r0 3HaYEHUE J1JIs CEJEKIIUU.



ITomoBoe Pa3MHOKCHHUC, CTO OTIIMYUA OT OecIoJIoro.

Meito3. Craauu wmeiosa. Ilpoueccel, mnpoucxoidiive Ha craausx Meio3a. IloBeaeHue
XpoMocoM B merno3se. Kpoccunrosep. buosornuecknii CMbICHI U 3HaYE€HHUE MEN03a.

['ameTorene3 — mporuecc oOpa3oBaHUs IOJOBBIX KJIETOK Y KUBOTHBIX. [loyoBBIE jKeme3bl:
CEMEHHHKHU U AnyHUKU. OOpa3oBaHUE U Pa3BUTHUE MOJOBBIX KIETOK — raMeT (CrepMaTo30MU/l,
ANLIEKIETKAa) — chepMaToreHe3 u oBoreHe3. (OCOOEHHOCTH CTPOEHHS SHUUEKIETOK U
cnepMaro3on1oB. OmnonorBopenue. [lapreHorenes.

NunuBuyabHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (AIMOpHOTreHe3). DTarbl
SMOpPHOHAILHOTO Pa3BUTHS Yy TIO3BOHOYHBIX JKMBOTHBIX: JApOOJICHHWE, TacTPYJIsIus,
opranorenes. llocTaomOproHaNTbHOE pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHS:
npsaMoe, HempsiMoe (JIMYMHOYHOE). BiusHuMe cpenbl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOXKIEHHBIE YPOICTBA.

Poct n pasButue pacreHuii. OHTOT€HE3 LIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHH, CTaJUU
pa3BUTHSL.

JlemoHcTpanumn:

Tabmuubl 1 cxeMbl: «DOpMbI pa3MHOKEHHUS OPraHU3MOBY», «/IBOWHOE OIUIOIOTBOPEHHE Yy
LBETKOBBIX pacTeHUi», «BereratTuBHOE pa3sMHOXKEHUE pacTeHH», «/leneHne KieTku
O0aktepuit», «CTpoeHHE TOJIOBBIX KJIETOK», «CTpoeHUE XpPOMOCOMBD», «KIIETOUHBIN LUK,
«Pemmkamusa JJTHK», «Muto3», «Meno3», «IIpsiMoe u Henpsimoe pa3BuTtue», «l'amerorenes y
MJICKOITUTAIONIMX U YeJIOBeKa», « OCHOBHBIE CTAJIMU OHTOTCHE3A.

OGopynoBaHue: MHUKpPOCKOI, MHUKponpenaparbl «CrepMaTo30uapl  MJISKOIHMTAIOIIETOY,
«SlinekneTka MIleKonuTaromero», «KapuokuHes B KJIETKax KOpEIIKa JIyKa», MarHUTHas
MoJenb-antukaius «Jlenenue kinerku», monens JIHK, monens meTadha3znoit XpoMOCOMBI.

JlaGopaTopHblie U NpaKkTUYeCKUe padoThI:

JlaGoparopnas pabora Ne 3. «HaOmrogeHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TFOTOBBIX MUKpOTMpenapaTax.

Jlabopatopnass pabdora No 4. «M3ydeHue CTpOEHHUs TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOITpenaparax.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHBOCTH OPraHU3MOB.

[IpeameT u 3amauum reHeTuku. Vctopust pa3BuThs TeHETUKH. POJIb IUTOJIOTHU U SMOPHUOJIOTUN
B CTQHOBJICHUU T€HETUKHU. BKiag pocCUiiCKuX U 3apyO0eKHBIX YUEHBIX B PA3BUTHE T€HETUKH.
Metonapl TeHEeTHKU (TUOPUIOIOTHYECKUH, ITUTOTCHETUYECKUM, MOJIEKYJIIPHO-TEHETUICCKUN).
OCHOBHBIE TEHETHYECKHE MOHATUS. |'€HeTHYeckass CHUMBOJIMKA, HCIOJIb3yeMas B cXemax
CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HaCJeI0BaHUs IPU3HAKOB, ycTaHOBIeHHbIE . Menaenem. Monorudpuanoe
CKpEIlMBaHHWE. 3aKOH  e€AUMHOooOpazus TruOpuaoB  mepBoro  mnokosneHus. lIpaBuio
JOMMHHUPOBaHHs. 3aKOH pacIUEIUIEHUs NpPHU3HAKOB. ['mrore3a uuctoTel ramer. llosHoe u
HEIIOJIHOE JOMUHUPOBAHUE.



JurnbpuaHoe  CKpemuBaHWe. 3aKOH  HE3aBUCUMOTO  HACJEIOBaHUS  IPHU3HAKOB.
[{uToreHeTueCKHEe OCHOBBI JAUTMOPUAHOIO CKpEIIMBAHMS. AHAJIU3UPYIOLIEE CKPELIMBaHUE.
Hcnosnp30BaHne aHAIU3UPYIOIIET0 CKPELMBaHUS IS ONIPEIeIeHUsl TEHOTUIIA OCOOM.

CHCHHGHHoe HACJICAOBAHUC IIPU3HAKOB. PaGora T. MopraHa 110 CHCINICHHOMY HACJICAOBAHUIO
T'CHOB. HapymeHHe CHOCINICHUA I'CHOB B PE3YJIbTATC KPOCCHHI'OBCPA.

XpOMOCOMHaﬂ TCOPHA HACJIICACTBCHHOCTH. I'eneTnueckue KapThI.

I'eneTtnka mnomna. XpOMOCOMHOG OIIPpCACIICHUC II0JIA. AYTOCOMLI H IIOJIOBBIC XPOMOCOMBEI.
I'omorameTHeie n IreTCporaMCTHbBIC OPTraHU3MBI. HaCJ'ICILOBaHI/IC IMPU3HAKOB, CLCIVICHHBIX C
IIOJIOM.

N3menunBoCTh. BUIBI N3MEHUNBOCTHU: HEHACIIEICTBEHHAs U HAcleACTBeHHasA. Poib cpenbl B
HEHACJICICTBEHHOW M3MEHUYMBOCTH. XapaKTePUCTHKA MOAU(PUKAIIMOHHON H3MEHYHBOCTH.
BapuanmonHsiil psa U BapranvonHas kpusas. Hopma peaknuum npusnaka. KonnduecTBeHHbIE U
KauyeCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoNcTBAa MOIU(PUKALMOHHON U3MEHYMBOCTH.

HacnencrBenHas, WM TI'€HOTUIUYECKAs, HW3MEHYMBOCThL. KOMOMHATHBHAsT H3MEHYHMBOCTb.
Meiio3 U TIOJOBOM TIpollecC — OCHOBA KOMOWHATHBHOM HM3MEHUYHMBOCTH. MyTalnoHHas
n3MeHYnBOCTh. Kiaccudukanmss myTtaruii: reHHbIe, XpOMOCOMHBIE, TeHOMHBIE. YacToTa u
NpUYMHBl  MyTanui. MyTtareHHble  (akTopel. 3aKOH TOMOJIOTHYECKHMX  DPSJAOB B
HaciaencTBeHHoM n3MeHunBoctyu H. M. BaBunosa.

BHCHIIepHaiI HaCJICACTBCHHOCTb U U3MCHUYNBOCTD.

I'enetuka uyenmoBeka. Kapuotunm dyemoBexka. OCHOBHBIE METOABI TEHETHUKHM YeEJIOBEKa:
ICHEAJIOTUUCCKUN, OJM3HEIOBBIM, ITUTOTCHETHYCCKUM, OWOXMMHUYECKUH, MOJCKYISPHO-
reHetTndeckuii. COBpEMEHHOE OIpe/e/ICHUE TeHOTHUNA: TOJHOTEHOMHOE CEKBEHUPOBAHMUE,
TCHOTUIIMPOBaHUE, B TOM uuciie ¢ rnmomoineto [111P-ananmu3a. HacnencTBeHHble 3a00s1eBaHMs
YyeJjoBeKa: TeHHbIe O0Jie3HH, OOJIe3HM C HACJIEICTBEHHOM MPEApacoiOKEHHOCTHIO,
XpoMocoMHbIe Oosie3Hu. ComaThueckue W TreHepaTuBHbiE MyTaluu. CTBOJIOBBIC KIIETKH.
[Ipunnunel  3m0poBOrOo  o0Opasza JKU3HU, JAUArHOCTHKUA, NPOPUIAKTUKA U JICUCHUS
FeHETUYECKUX Oose3HEH. Meauko-TeHETUISCKOE KOHCYJIbTUPOBAHUE. 3HadyeHue
MEIUIIMHCKOW TEHETUKU B TPEAOTBPAIICHUHM U JICYCHUHM TEHETHYECKUX 3a00JIeBaHUM
YyeJIoBEKa.

JlemoHcTpanuu:

[Toptpersi: I'. Mennens, T. Mopran, I'. ge ®pusz, C. C. Yersepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBuinos.

Tabmuiel U cxembl: «MOHOTHUOPUHOE CKpEIIMBAHUE U €ro IUTOrC€HETHYECKash OCHOBay,
«3aKOH paclIeIUIeHUs] W €ro IMTOreHEeTHYecKas OCHOBa», «3aKOH YHCTOTHI TameTy,
«JIlurubpugHoe ckpemnuBanuey, «l{uTonornyeckue OCHOBBI AUTHOPHUIHOTO CKPEIIMBAHUSI,
«Menos», «B3zauMmonencTBHE QUICIBHBIX TE€HOBY», «l'e€HeTHYeckue KapThl PACTCHUH,
YKUBOTHBIX M YeJOBeKay, «I eHeTHKa 1ojay, «3aKOHOMEPHOCTH HACJIEIOBAHUS, CIIETNICHHOTO C
IMOJIOMY, «Kapuotunsl YyeJIoBeKa u J)KUBOTHBIX», «Buapl U3MEHUMBOCTH,
«MoaudukanmonHas u3MeHYUBOCThHY, «HacnemnoBanue pesyc-daktopay», «l'eHeTnka Tpymm
KpoBmW», «MyTallMOHHAsA N3MEHYUBOCTDY.



ObopynoBanue: Monenu-anmaukanuu «MoHoruOpunHoe ckpemmBanue», «HemnomHoe
JOMUHUpPOBaHUE», «uruOpuaHoe ckpemmBaHue», «llepekpéct XpoMocoM», MUKPOCKOI U
MuKpornpenapar «/[pozodpuna» (Hopma, MyTauuu Gpopmbl KpbLIILEB U OKPACKHU Tela), repOapuii
«I"opox 1moceBHOW».

JlabopaTopHble H NpaKTHYECKHE PA0OTHI:

Jlaboparopnass pabora Ne 5. «M3ydenuwe pe3ynbTaTOB MOHOTMOPUAHOTO U JUTHOPHUIHOTO
CKpEIIMBaHUA y IPO030(UIIBI HAa TOTOBBIX MUKpOTIpEnaparax.

JIaGoparopHas pabota Ne 6. «M3yueHue Moau(UKALMOHHOW HM3MEHUMBOCTH, MOCTPOEHHUE
BAPHUALIMOHHOTO Psifia U BApUALUOHHON KPUBOMY.

Jlabopatopnass pabota No 7. «Amnanmu3 wmyrtanmuid |y Jpo30duibl  Ha TOTOBBIX
MHKpOIpenapaTaxy.

[Ipaktuueckas padora Ne 2. «CocTaBieHue U aHaIU3 POJOCIOBHBIX YEIOBEKAY.
Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkius KaKk HayKa W MPOLECC. 3apOXKIACHHUE CEICKUMU W aoMmecTukanus. Yuenue H. U.
BaBunoBa o 1eHTpax NPOUCXOXKIACHUS U MHOrooOpas3usi KyJbTYPHBIX pacTeHuiu. LleHTps
MIPOUCXOKICHUS TIOMAIIHUX )KUBOTHBIX. COPT, MOpoAa, IITaMM.

CoBpeMeHHbIE METO/bl CeleKIUU. MaccoBbIi W HHIUWBHUIYAIbHBIA OTOOPHI B CEJIEKIUU
pacteHnii # KHUBOTHBIX. OIlleHKa J3KcTepbepa. bBIM3KOPOACTBEHHOE CKpPEIIMBAHUE —
uHOpuauHr. Yncras nunusa. CKpelMBaHue YUCTBIX JIMHUN. ['eTepo3uc, uimu rudpuiHas cuia.
HeponcteenHoe ckpemuBanue — aytOpuauHr. OTaan€HHas ruOpuau3anus U e€ yCrexwu.
HckyccTBEHHBIN MyTareHe3 W MOJIYyYE€HUE TOJUILIONIOB. [JOCTHXKEHUS CENEKIIMU PacTCHUH,
YKABOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpaciab NOPOU3BOACTBA. ['€HHas WHXKEHEpUs. OTambl CO3JAHUS
pekomOunanTHo JIHK u Tpancrennbix opranusmon. Kierounas umkenepusi. Kietounsie
KYJIbTYPBI. MukpoKIOHaIbHOE pPa3sMHOXKEHUE pPaCTEHUM. Knonuposanue
BBICOKOTIPOAYKTUBHBIX CEJIbCKOXO35MCTBEHHBIX OPraHU3MOB. DKOJOTUYECKHE U ITUYECKUE
npobsaembl. 'MO — reneTnueckn MOAU(PUIUPOBAHHBIE OPTAHU3MBI.

JleMoHCTpauuu:
IToptpetsr: H. 1. Basuios, 1. B. Muuypumn, I'. /{. Kaprieuenko, M. ®@. lBaHOB.

Tabmuubr u cxembl: Kapra «lIeHTpBI TPOUCXOXKIEHUS W MHOTO00pa3usi KyJIbTYPHBIX
pactennit»y, «llopoapl HOMAIHMX KUBOTHBIX», «CopTa KyJIbTYpPHBIX PacTEHU,
«Otnanénnas rudpuam3anus», «Padorel akamemmka M. @. HBanoBay, «llomummonmms,
«O0BekThl OnoTexHONMOTHIY, «KileTouHbie KyIbTYphl U KIIOHUpOBaHUEY», «KoHCTpyHpoBaHue
U IIEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJSDKU ITUJIOJIOB M KOPHEIUIONOB AMKUX (OPM U KYJIBTYPHBIX COpPTOB
pactenuii, repoapuii «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlabopaTopHble U NpakTHYECKHE PA0OTHI:



Oxckypeust «OCHOBHbIE METOAbl M JOCTHXKEHHUSI CENEKIMU PACTEHUW M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, MJIEMEHHYIO (DepMy, COPTOUCTIBITATENBHBIN YUaCTOK, B TEILNTUYHOE
X035MCTBO, JTA0OPATOPUIO arPOYHUBEPCUTETA WJIM HAYUYHOTO LIEHTPA)».

11 KITACC

Tema 1. DBOJIOHNOHHAA OMOJIOTUSL.

[Ipennockuiku BO3HUKHOBEHHUS SBOJTIOIIMOHHON TEOpHUH. DBOJIIOIMOHHAS TEOpUSI U €€ MECTO B
Oouonoruu. BrnusHue 3BOMIOIMOHHON TEOPUH HA pa3BUTUE OMOJIOTUHU U APYTUX HAYK.

CunerenbcTBa SBOMIONHH. [laeoHTOMIOTHYeCKUE: TTOCIeI0BATEIIbHOCTD MOSBICHUS BUIOB B
MaJICOHTOJIOTHYECKOM JIETOMUCH, TepexoaHbie (GopMbl. buoreorpaduueckue: CXoJCTBO U
paziuuue gayH v (pjIop MAaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA M pa3auyusi 3MOPUOHOB pa3HbIX BHJIOB IO3BOHOYHBIX.
CpaBHHUTENbHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOTMYHBIE, PYAMMEHTApHbIE OpraHbl,
aTaBU3Mbl. MOJNEKYJIApPHO-OMOXMMUYECKUE: CXOACTBO MEXAaHHW3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa00JINYECKUX MTyTEH y BCEX OPraHU3MOB.

OpomonnonHas teopust Y. JlapBuna. [Ipeanockuikn BO3HUKHOBEHUS JapBUHU3MA. J[BUKYIIHE
CWJIbl DBOJIIOIMU BUJOB 10 JlapBuHY (M30BITOYHOE pa3MHOKEHHE MPU OTPaAaHUUYCHHOCTU
pecypcoB, HeomnpenenéHHas H3MEHYHMBOCTh, OOphba 3a CyIIECTBOBAHHUE, E€CTECTBEHHBIN
oTOOpP).

Cunternyeckas teopus 3Botounn (CTI) n €€ OCHOBHBIE MOJIOKEHHUS.
MuxposBosonus. [Tomymnsius kak eIMHUIA BUIAa U DBOJIIOIUU.

JBuxymue cwibl ((hakTopbl) SBOJIONUUA BHUAOB B mpupojae. MyTalmoHHBIA MpOIECC U
KOMOWHATHUBHAsI W3MEHYMBOCTH. llomymnsimoHHbsle BOJNHBI M aApeld TeHoB. M3zomsamus u
MUTPALIHSL.

EctecTBeHHbII 0TOOp — HaMpaBJISIONINI (akTop dBOTONUNA. DOPMBI €CTECTBEHHOTO 0TOOPA.

[Ipucnoco6IeHHOCTh OPTaHU3MOB KaK Pe3yJbTaT ABOMIONUU. [IpuMepsl npucrnocoOaeHuit y
Opranu3MoB. ApoMop¢03bl U UANOAAANTAIUH.

Bun wu BugooOpazoBanue. Kpurepuum Buzma. OcHOBHble (OpMBI  BHI000pa30BAHMUS:
reorpaduyueckoe, 3KOJIOrHUecKoe.

MakposBomorusi.  @opmbl  dBOIONUU:  (PUIETHYECKasi, IUBEPICHTHAs, KOHBEPICHTHas,
napauienbHas. HeoOpaTuMOoCTh 3BOJTIOLIMH.

[TpoucxoxieHre OT HecHenuaaIu3upOBaHHBIX NpeaAKoB. [Iporpeccupyromas crnennanu3anus.
AnanTyuBHas paavaius.

JdeMoHcTpanuu:



[Toprpetrsr: K. Jlunnedt, K. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M. bap, 3.
I'exxens, @. Mromep, A. H. CeBepiios.

Tabmuiel 1 cxemsbl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3emiie», «3apOoAbIIId MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukcy, «DopMbl 00pbOBI 3a cyliecTBoBaHUE», «EcTecTBeHHBIN
otbop», «MHOroobpa3ue COpTOB pacTeHui», «MHorooOpa3ue TMOPOJ KUBOTHBIX,
«Jlomymsiimuuy, «MyTanlMOHHAsS W3MEHYMBOCTHY, «ApoMopdo3sl», «amoamanTtarumy,
«Obmas gerenepanus», «J[Bmwkymme cwmibl 3Bomonmm», «Kapra-cxema wMapmipyta
nyremectsuss Y. JlapBuna», «boppba 3a cymectBoBanue», «lIpucrnoco0neHHOCTD
opraHu3MoBy, «I eorpaduueckoe BUA000pa3oBaHuE», « IKOJOTUUECKOE BUI000pa30BaHUE).

O60py,ZIOBaHI/I€: KOJUICKOHUA HACCKOMBIX C pPA3JIMYHbBIMU TUIIAMHU OKPACKH, Ha60p IJI0A0B H
CCMAH, KOJIICKOUA «HpI/IMCpBI 3allIUTHBIX HpI/ICHOCO6JI€HPIﬁ Y JKHUBOTHBIX», MOICJIb
«OCHOBHBIC HalIpaBJICHUA 3SBOJIIOIUN, 00BEMHAS MOJICIIb ((CTpO@HI/IG I'OJIOBHOI'O MO3ra
IIO3BOHOYHBIX).

buoreorpaguyeckas kapra Mupa, KojuieKuus «Dopmbl COXpaHHOCTH MCKONAEMBIX KMBOTHBIX
U pacTeHui», Mozensb ammmnkanusa «llepekpéct xpomocom», BiaxHble npenaparsl «Pazputue
HacekoMoro», «Pa3Butue msrymku», Mukpornpenapar «lpozodpuna» (HopMa, MyTalnuu
(OpPMBI KpPbUIbEB U OKPACKH TEJA).

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:
Jlabopatopnas pabota Ne 1. «CpaBHeHue BUOB IO MOPGHOIOTHUECKOMY KPUTEPHUION.

Jlabopatopnas pabora No 2. «OmnucaHue nOpUCHOCOOJEHHOCTH OpraHu3mMa U ¢
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emue.

JloHay4yHbIE TPENCTABICHUS O 3apOKICHUU >KU3HW. HaydHble TUMoTe3bl BO3HUKHOBEHUS
KU3HU Ha 3emiie: abuoreHe3 W maHcrnepmus. XuMUuyeckas dBOJIONUS. AOUOTEHHBIA CUHTE3
OPraHWYECKUX BEIIECTB M3 HEOPraHMYECKUX. ODKCIEPUMEHTAIbHOE IOJTBEPKICHUE
XUMHAYECKON HBomronnu. HadampHble dTambl OnoJsiorndeckor fBosronuu. | mnoresa PHK-
Mupa. PopmMupoBaHHEe MEMOpPAHHBIX CTPYKTYP M BO3HMKHOBEHHE IPOTOKIECTKU. IlepBhbie
KJIETKHU U UX 3BOJOIMA. DOpMUPOBAHUE OCHOBHBIX IPYMIT )KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie mo ’pam U nepuojam. Karapxei. Apxelckas U mpoTepo30icKas
spbl. [laneozolickas spa U e€ mnepuoabl: KEeMOPHUICKUNA, OPAOBUKCKHUH, CUIYpUUCKUIA,
J€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3o030iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.
Kalino3olickas 3pa u €€ nepruopl: MajIeOreHOBBIN, HEOT€HOBBIM, AHTPONOTEHOBBIH.

XapakTepucTUKa KJIMMaTa M TEeOJIOTMYECKUX IpoueccoB. OCHOBHBIE 3Tambl 3BOJIOLHU
PACTUTENBHOTO W >KMBOTHOTO Mupa. Apomop¢o3bl y pacTeHuid U KUBOTHBIX. llosiBieHwue,
pacUBET ¥ BBIMUPAHUE I'PYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKoro Mupa Kak OTpakeHUe 3BOJOUMH. OCHOBHBIE CHCTEMATHYECKHE
IPYIIIBI OPTraHU3MOB.



OBOJIIOLIMST  4YeNOBEKAa. AHTpPONOJOrMs Kak Hayka. Pa3Burhe mnpeacrtaBieHUl O
IIPOUCXOXKJIECHUN 4YelnoBeKa. Meroabl H3ydeHus aHrponoreHe3a. CXOICTBa WM pas3ivyus
YeJIOBEKA U )KUBOTHBIX. CUCTEMATUUECKOE MOJIOKEHHUE YETOBEKA.

JBwkymme cwibl  (dakTopbl) aHTpomoreHe3a. HacnencTBeHHass W3MEHUMBOCTh U
€CTeCTBEHHBIN o0TOOp. OOIeCTBEHHBI 00pa3 KWU3HHW, W3TOTOBJICHUE OPYIWA TPyna,
MBIIIJICHUE, PEUb.

OcCHOBHBIE CTaIMM W BETBU DJBOJIIOLMM YEJIOBEKA: ABCTPAJIIONUTEKH, YeNOoBEeK YMEIbIi,
YemoBek mnpamoxomsamui, YenoBek HeaHaepranbCckuii, YemoBek pasymubii. Haxomku
HCKOITA€MBIX OCTATKOB, BpeMsI CYIIECTBOBaHMS, 00JIaCTh paclpOCTPaHECHHS, 00bEM TOJIOBHOTO
MO3ra, 00pa3 KU3HU, OPYAUSL.

UenoBedeckue pacbl. OCHOBHBIC OOJIBIIIME pachl: €BponeougHas (eBpasuiickasi), HETrpo-
aBcTpaliougHas (9KBaTOpuajibHas), MOHTOJOMAHAs (a3uarcKko-amMepukaHckas). YepTsl
MPUCIIOCOOJICHHOCTH MPEICTABUTENEH YEJIOBEUYECKUX pac K YCIOBUSM CYIIECTBOBAHMSL.
EnunctBO uenoBeueckux pac. Kpuruka pacusma.

JlemoHcTpanum:
[Toptpetsr: ®@. Penu, JI. I1actep, A. . Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmuupl u cxembl: «Bo3HukHoBeHHe COJMHEYHOW CHCTEMBbI», «Pa3BUTHE OPraHUYECKOIO
mupa», «PacturenbHas knetka», <«OKuBoTrHas kinetka», «lIpokapuoThueckas KIeTKay,
«CoBpeMeHHasl CUCTEMA OPTaHUYECKOTO MUpay», «CpaBHEHNE aHATOMUYECKUX YEPT CTPOEHUSA
YeJI0BEKa M YEJIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MaJCOHTOJIOTUYECKUX HAXOA0K
IIPEKOB COBPEMEHHOI'O 4YellOBeKa», «/lpeBHeumme momu», «/pesHue mogm», «llepsbie
COBPEMEHHBIE JIIOIN», «HeToBeUeCKue pacoh».

O6opynoBanue: Mmymsku — «[Ipoucxoxaenne  yenoBeka»  (OIOCTBI  aBCTpaJIONUTEKA,
MATEKAHTPOTIa, HEaHIepTaIblla, KPOMaHBOHIIA), CIACTKHA WIIA N300paKeHHUS KaMEHHBIX OpYIHHA
MEepBOOBITHOTO YeJIOBeKa (KaMHU-YOMIIEPHI, pyOuiia, ckpediia), reoXpoHOJIornyeckas TadauIa,
KOJUTEKIUST «DOPMBI COXPaHHOCTH UCKOIMAEMBIX )KUBOTHBIX U PACTCHHIN.

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

[Ipaktruueckass pabora No 1. «M3yueHrne MCKOMAEMBbIX OCTATKOB PACTEHU W >KMBOTHBIX B
KOJUJIEKITUAX.

OKCKypcusi «IBOJIIOLUSI OPTraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAYUYHBINH WM
KpaeBETUECKHUI My3€i).

Tema 3. OpranusMbl 4 OKpy:Ka0IIas cpeaa.

DKOI0TUs Kak HayKa. 33,[[3‘-11/1 " pa3aciibl 9KOJIOI'NH. MGTOI[BI OKOJOI'M4YCCKHUX HCCJ'IGI[OB&HHﬁ.
DKOJIOTUUECKOe MHUPOBO33PCHUC COBPCMCHHOI'O YCJIOBCKA.

Cpensl obutaHus OPTaHU3MOB: BO/JIHAS, Ha3€MHO-BO3AYIIIHASA, MOYBEHHA,
BHYTPUOPTraHU3MEHHAS.

Oxonornueckue (akropel. Krnaccubukamuss skonoruueckux (HakTopoB: aOMOTUUYECKHE,
OMOTHYECKHE U aHTPOTIOTeHHBIE. [IeficTBHE DKOIOTHYeCKUX (PaKTOPOB Ha OPTaHU3MBI.



AbGuotnueckue  GakToOpbl:  CBET,  TeMIeparypa,  BIaXHOCTh.  DoTomepuoausm.
[IpucnocoGnenus opraHu3MOB K JEUCTBUIO abuothueckux (axrtopoB. buonornyeckue
PUTMBL.

buotnueckue ¢akropsl. Bunbl OMoTHYeCKUX B3aUMOJICHCTBUI: KOHKYPEHIIHS, XUIHUYECTBO,
cumbuo3 u ero Qopmel. Ilapasutusm, Koomepamus, MyTyalu3M, KOMMEHCAIN3M
(KBapTHpPAHCTBO, HAaxXJIEOHUYECTBO). AMEHCANU3M, HEUTpanu3M. 3HaueHHE OMOTUYECKUX
B3aUMOJEUCTBUMN I CYILIECTBOBAHUS OPTaHU3MOB B IIPUPOJIHBIX COOOIECTBAX.

DKOJIOTHYECKHUE XApPAaKTCPUCTHUKHU  IIOIIYJIALIMH. OcHOBHBIE  IMOKa3aTeIn IMOITYJIALINU:
YUCJICHHOCTDb, IINIOTHOCTB, pPOKIACMOCTb, CMCPTHOCTL, IIPHUPOCT, MHUIpPALUI. I[I/IHaMI/IKa
YUCJICHHOCTH IIOITYJISIONUN U e€ peryisngus.

JdeMoHcTpanuu:
[Toptpetsi: A. I'ymbGonbar, K. ®@. Pynbe, O. ['ekkensb.

Tabmumpsr 1 cxemsl: kapta «lIpuponneie 30HBI 3emin», «Cpeapl 0OUTaHUS OPraHU3MOBY,
«Dortonepuoguzm», «llomymsmuny, «3aKOHOMEPHOCTH POCTAa YHUCICHHOCTH IOMYJISALUN
uHpy30pun-Tyhenskn», «luniespie nenm».

JlaGopaTopHblie 1 NpaKTHYeCKUe padoThI:

Jlaboparopnas pabdota Ne 3. «Mopdonoruueckue 0COOEHHOCTH PACTEHUM M3 Pa3HBIX MECT
oOUTaHUSY.

JIabopatopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB KOJIEYCay.
[Ipaktruueckas pabora Ne 2. «IlogcuéT MIOTHOCTH MOMYJISIIINI pa3HBIX BUJOB PACTCHUID.
Tema 4. Coo0miecTBa M IK0JIOIHYECKHE CUCTEMBbI.

Coo06miecTBo opranu3mMoB — 0uorieHo3. CTpyKTyphl OHMOIIEHO3a: BUAOBAs, IPOCTPAHCTBEHHAS,
Tpoduueckas (muuieBas). Buasi-nomuHanTel. CBsI3M B OMOLIEHO3E.

Dxoyiornyeckue cucteMbl (IKocuctemsbl). IloHsTHe 00 »3KOcHCTeME M OHOTreoIEeHO3E.
OYHKIIMOHANBHBIE KOMITOHEHTBI JKOCHUCTEMBI: TPOAYICHTHI, KOHCYMEHTBHI, PEIYICHTHI.
KpyroBopot BemiecTB ¥ MOTOK SHEPIHHM B 3KOcUcTeMe. Tpoduueckue (MULIEBBIE) YPOBHU
skocucteMbl. [lumieBbie menu u cetu. OCHOBHBIE IMOKa3aTeld 3KOCHUCTEMBI: OHoMacca,
OPOAYKIHMS. DKOJOTMYECKUE MHUpaMUAbI: NPOAYKLIMH, YUCIEHHOCTH, Onomacchl. CBoiicTBa
HKOCUCTEM: YCTOMUYUBOCTh, CAMOPETyYJsilius, pa3BuTe. CyKueccus.

[IpuponHble 3KOCHCTEMBL. OJKOCUCTEMBI 03€p M pPEK. ODKOCUCTEMA XBOMHOTO WIH
LIMPOKOJIMCTBEHHOTIO JIeCa.

AHTpONOreHHbIE 3IKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOO3KOCHCTEMBbI. buonormueckoe u
X034HCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (akrtop ycroiumBocTH sKOcucTeM. CoxpaHEeHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emuie.



Yuenue B. . Bepuanckoro o 6uocepe. I'panuiibl, coctaB u cTpykrypa 6uochepst. Kusoe
BemectBO U ero (Qynkmuu. OcobeHHocTu Ouochepbl Kak r100adbHOM HKOCHUCTEMBI.
JlnHamMudeckoe paBHOBECHE B 0OpaTHas CBS3b B Onocdepe.

KpyroBopoThl BemecTB W OHOTCOXMMHYECKHE ITUKIBI JJIEMEHTOB (yIyiepona, a3ora).
3oHanbHOCTH OUochepsl. OCHOBHBIE OMOMBI CYIIH.

YenoseuecTtBo B Onochepe 3emum. AHTpOTIOTeHHBIE M3MEHEHHS B Ouocdepe. ['mobanpHbIe
9KOJIOTUYECKUE TIPOOITIEMBI.

CocyiecTBoBaHMe MpUpOJbl U yenoBeuecTBa. CoxpaHeHne OuMopa3sHOOOpa3usi Kak OCHOBA
ycToiunuBocTH Onocdepsl. OCHOBA palMOHAIBHOTO YNPABIECHUS MPUPOJAHBIMU PECYpCaMH U
WX HCTIOJb30BaHue. JlocTrkeHnst OMOIOTHN M OXpaHa MPUPO/IBI.

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

Tabmumpr u cxembl: «[lumesbie nenn», «buoreHo3: coctaB U CTpykTypay, «lIpupoaHsie
coobmiectBay, «llenmn mnuTaHus», «Okonorumueckas nupamuaay, «buochepa u yenoBexy,
«9KocucTeMa HIMPOKOJIUCTBEHHOTO Jecay, «IDKOCHCTeMa XBOMHOro Jeca», «buonenos
BOJIOEMAY», «ArpoueHo3», «lIpumepHble aHTPOIIOrEHHbIE BO3JACUCTBUS HAa MPUPOIY»,
«BakHelmMe NCTOYHHUKHU 3arpsA3HEHUs BO31yXa W I'PYHTOBBIX BOA», «llouBa — BakHeWas
cocraBisitomiasi  ouochepr», «DakTopel nerpanaudd  1ouB», «llapHUKOBBIA 3D eEerT?,
«DakTopsl PagMOAKTUBHOIO 3arps3HeHust Ouocdepsl», «OOmEass cTpykrypa Ouochepni»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBIA 3KpaH Ouochepn», «Kpyrosopor
yriepoja B 6uocheper», «KpyroBopoT azoTa B IpUPOIEH.

O6opynoBanue: Mojenb-aniumkanus «Tunuanele OMOLIEHO3b», repbapuii «PacTtuTenbHbIC
coobrmiecTBay, Koyuekuu «buoreHos3y, «BpemuTenn BaKHEHITHX CEIbCKOXO3SIMCTBEHHBIX
KYJbTYyp», TepOoapuul M KOJUICKIIMU PACTEHUM M >KUBOTHBIX, MPUHAJJICKAIIUE K Pa3HBIM
JKOJIOTUYECKUM TrpynmnaMm ojaHoro Bujpa, KpacHas kuHura Poccuiickonn @enepanmuu,
M300paKEeHHs OXPAHSIEMBIX BUJIOB PACTCHHUM U )KUBOTHBIX.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 BUOJIOTUN HA
BA30BOM YPOBHE CPEJIHEI'O OBIIIEI O OGPA3OBAHHMA

Cormacio ®I'OC COO, ycraHaBauBaKOTCS TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
00y4aronMMUCs IPOrpaMM CPEAHEro O0IIero 00pa3oBaHus: JIMYHOCTHBIM, METAIIPEAMETHBIM
Y TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B crpykType JHMYHOCTHBIX pPE3YyJIbTAaTOB OCBOCHUS IipeaMera «buonorus» BbIAEIEHBI
CIENYIONIME COCTABJISIIONIME. OCO3HAHWUE OOYYAIOIIMMHCS POCCUUCKOM Tpa)TaHCKOU
WJICHTUYHOCTA — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CaMOOIIPENCIICHUIO,



HaJIXu4Yue MOTHBAIMHU K O6yT-ICHI/IIO 6I/IOJ'IOFI/II/I, HCJICHAIIPAaBJIICHHOC PA3BUTHC BHYTPCHHHX
Y6C}KII€HPII>’I JIMYHOCTH HAa OCHOBC KJIIOYCBBIX HGHHOCTGﬁ N UCTOPHUYCCKHUX Tpazmuuﬁ Pa3BUTHUA
OMOJIOTTYECKOT0 3HaHHs, TOTOBHOCTb H CITOCOOHOCTh 06yqa}oumxc;l PYKOBOACTBOBATLCA B
CBOCH ACATCIbHOCTH I CHHOCTHO-CMBICIIOBBIMH  YCTAHOBKAaMH, IIPUCYIIHUMHU CHUCTCMC
OMOJIOTTYECKOr0 06p&30BaHH51, HaJIMYUC DJSKOJIOTHYCCKOTI'O IIPaBOCO3HAHUA, CITOCOOHOCTH
CTaBUTb LCIIM U CTPOUTDH JKU3HCHHBIC IIJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHMS TNpeameTa «bUOJOTHSD) JOCTUTAIOTCS B E€IUHCTBE
y4eOHON W BOCTIUTATEIIBHON NIEITEILHOCTH B COOTBETCTBHUH C TPATUITMOHHBIMUA POCCUNUCKAMHU
COIMOKYJIBTYPHBIMH, HICTOPUUECKUMU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU
B 00IIIeCTBE MpaBUIaMU M HOPMaMH TIOBEICHHS W CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHMS,
CaMOBOCTIMTaHUS U CaMOPa3BUTHS, PA3BUTHSI BHYTPEHHEW MO3ULIUU JTUYHOCTH, MAaTPUOTU3MA,
yBaKEHUS K 3aKOHY U MPABOMOPAJIKY, YEJIIOBEKY TPYJla U CTapilieMy MOKOJICHHUIO, B3aUMHOTO
yBaKEHUsSI, OEpEeKHOTO OTHOIICHUS K  KYJbTYPHOMY HAcClIeIUI0 W  TPaaullUiAM
MHOTOHAIIMOHAIIBHOTO Hapoja Pocculickon denepanuu, Npupoae U OKPYKAIOIIEH Cpee.

JIngyHOCTHBIE PE3yIbTaThl OCBOCHUSI y4eOHOro mnpeaMera «buonorusy» OHKHBI OTPaXKaTh
FOTOBHOCTh M CHOCOOHOCTH  OOY4YaroOlIMXCA  PYKOBOJCTBOBATHCS  C(HOPMUPOBAHHOU
BHYTPEHHEW TMO3UIMEN JMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHUEHTALUM, ITO3UTHUBHBIX
BHYTPEHHHUX YOEXICHUH, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO
00111eCTBa, pACIIUPEHUE KU3HEHHOTO OMNbITa U OMbITA JCSITEILHOCTH B MPOIIECCE peaiu3aluu
OCHOBHBIX HAITPaBJICHUN BOCIIUTATEIILHOU JCATEIILHOCTH, B TOM YHCJIE B YaCTH:

1) I'PaKIAHCKOIo BOCIIMTAHMA:

c(hOPMHUPOBAHHOCTH IPAKIAHCKOM MO3UITUH 00YYAIOIIErocs Kak akTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YyBa)X€HHWE 3aKOHA U
IIPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW NESITEILHOCTU TPU CO3JaHUU Y4EOHBIX MPOEKTOB,
pEIIeHNH YYEOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMOJTHEHHUH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ONPEIEATH COOCTBEHHYIO TIO3UITHIO TI0 OTHOIIECHUIO K SIBJICHUSM COBPEMEHHOU
’KU3HU U OOBICHATD €€;

YMCHHUC YUHUTBIBATH B CBOHX ,Z[eﬁCTBI/IHX HGO6XO}_II/IMOCTI: KOHCTPYKTHUBHOI'O BBaHMOHeﬁCTBHH
JIIO):[CfI C pa3HbIMH Y6€)KI[CHI/I5[MI/I, KYJbTYPHBIMH HCHHOCTAMHN U COLMUAJIBHBIM ITOJIOKCHUCM,

TOTOBHOCTh K COTPYJHUYECTBY B IPOIECCE COBMECTHOTO BBINMOJHEHUS] Y4YEOHBIX,
MO3HABATEJIbHBIX W HCCIEIOBATEIbCKUX 3a/1ad, YBAXKUTEJIBHOTO OTHOIICHHS K MHEHUIO
OTIMIOHEHTOB TIPH OOCYKICHUN CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

FOTOBHOCTh K TYMAQHUTAPHOW U BOJIOHTEPCKOM JIESATEIILHOCTH;
2) NIaTPHOTHUYECKOI0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh POCCUMCKON TPaKIAHCKOW HAEHTUYHOCTH, MATPUOTU3MA, YBaKEHHUS K
CBOEMY Hapoay, 4YyBCTBa OTBETCTBEHHOCTHU Iiepen PoanHOM, ropaocty 3a CBOM Kpail, CBOXO



PonuHy, cBO#l SI3bIK M KYJbTYpy, MPONUIOE M HACTOSIIEE MHOTOHAI[MOHAIBLHOTO Hapoja
Poccuu;

[IECHHOCTHOE OTHOIIEHUE K IMPUPOJHOMY HACIECIHUIO U NaMATHUKAM IPUPOIBI, JOCTHKCHUAM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTH OIICHMBATh BKJIAJ POCCHICKUX YUYEHBIX B CTAHOBJICHHE M Pa3BUTHE OMOJIOTHH,
MOHMMAaHUA 3HAaYeHUs OWOJIOTMM B TO3HAHUM 3aKOHOB MPHUPOJbI, B KU3HU YEJIOBEKa H
COBPEMEHHOT0 00IECTBA;

ujeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CITy)KEHHUIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTD 3a
ero cynn0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OLIEHWBATh CUTYALMI0 M MPUHUMATh OCO3HAHHBIEC PEIIEHUS, OPUEHTUPYSACH Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOT'O BKJIAJa B IOCTPOEHUE YCTOMYMBOrO OyAyLIEro;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POJIUTEIIAM, CO3JaHUI0 CEMBbU HAa OCHOBE OCO3HAHHOI'O
IIPUHATHS LEHHOCTEW CEMENHOM KU3HU B COOTBETCTBHUM C TPAIULMAMU HapoaoB Poccun;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYAs ACTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/la, OOIIECTBEHHBIX OTHOIIICHU;

ITIOHMMAaHHNC OMOIIMOHAJIBHOI'O BOSI[@ﬁCTBHH JKUBOM IIpUPOALI U e€ OCHHOCTH,

TFOTOBHOCTh K CAMOBBIPAXKEHHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIJIEHUE MPOSIBIIATH KaUECTBA
TBOPYECKOU JINYHOCTH;

S) ¢pusuveckoro BocnuTaHus, (POPMUPOBAHUS KYJIbTYPbl 310POBbS U IMOIHOHAJIBHOIO
0/1aromnoJIy4us:

MOHMMAaHUE W pean3alus 370pOBOro M 0e30macHOro 00pasza >KU3HM (3J0pOBOE TMHUTAHMUE,
cOOJTI0/IeHNe TUTUCHUYECKUX TIPABIIT M HOPM, COATAaHCHPOBAHHBIN PEKUM 3aHATHHA M OT]IbIXA,
peryisapHas ¢u3ndeckas aKTHUBHOCTB), OEpPEKHOTO, OTBETCTBEHHOTO M KOMIIETCHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PH3NYECKOMY M IICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHNE [EHHOCTU MPaBUJ UHIMBUIYaJbHOTO U KOJUIEKTUBHOTO 0€30MaCHOTO MOBEICHHUS
B CUTYallMX, YTPOKAOIINX 300POBbIO U KU3HU JIOJECH;

OCO3HAHMUE TIOCTEACTBUM W HEMPHUATUS BPEAHBIX NPUBLIYCK (YIMOTPEOJCHUS aJKOIoJs,
HapKOTHKOB, KYPEHHS);

6) TPy10BOIr0 BOCIMTAHUS

IOTOBHOCTDB K TpyAy, OCOSHAHUEC ICHHOCTU MaCTCPCTBA, pr,)IOJ'IIO6I/Ie;



TOTOBHOCTh K AKTUBHOW JESITEIbHOCTU TEXHOJOTUYECKON M COLMAJIbHOW HAINpPaBICHHOCTH,
CIIOCOOHOCTh ~ MHHMIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIBHO  BBIMOJHATh  TaKyHO
JESITCIIbHOCTD;

MHTEpPEC K pa3IuyHbIM cepaM MpoPecCHOHATBHON NIeATeTbHOCTH, YMEHHUE COBEpIIAThH
OCO3HAHHBIA BBIOOp Oymymield MPOPEecCHu M PeaTu30BBIBATH COOCTBEHHBIC >KU3HCHHBIC
TUTaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHWIO W CamMOOOpa30BAaHUIO HA TMPOTSHKCHUU BCEd
KHU3HH,

7) IKOJIOTHYe€CKOTr0 BOCIIMTAHUSA:

AKOJIOTMYECKU LENeCO00pa3HOe OTHOLIEHUE K MPUPOJE KAK MCTOYHUKY KM3HU Ha 3emile,
OCHOBE €€ CyIIIECTBOBAHUS;

IIOBBINICHUC YPOBHA AKOJIOTUYECKOM KYJIbTYPBI: HpI/IO6p€TGHI/IG OIIbITa INNIAHWPOBAHUA
IMOCTYIIKOB M OLICHKHN X BO3MOKXHBIX HOCJ'IeI[CTBI/Iﬁ JJIA Oprmanmeﬁ CpCAabl;

OCO3HAaHHE II100aJBHOTO XapaKTepa SKOJOI'HUYCCKHUX HpO6J'I€M u HYTeﬁ HUX PCHICHUA,

CIIOCOOHOCTH MCITOJIB30BaTh MPUOOpETaeMbIe MPU U3yUYCHUH OMOJIOTUY 3HAHUS M YMEHUS MPHU
peIeHNr MpoOJIeM, CBS3aHHBIX C PAIMOHAILHBIM IPHUPOIONOIB30BaHUEM (COOTIOACHHE
MpaBWJI TTOBEJCHUS B MPUPOJIE, HAMMPABICHHBIX HA COXPAaHCHHWE PABHOBECHS B DKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, OOC(EpPHI);

AKTUBHOE HENPUATHUE JCUCTBUM, IPUHOCIIIMX BPE OKPYKAIOLIEH MPUPOIHOU Cpeae, YMEHUE
MIPOTHO3UPOBATh  HEOJIArONPUSITHBIE DKOJOTMUECKHE TOCIEACTBUS  MPEIPUHUMAEMBIX
JNEUCTBUM U IPEAOTBPAILATh UX;

HAJIMYME PA3BUTOrO IKOJOTMYECKOTO MBIIUICHUSA, 3KOJIOTHMYECKOW KYJIbTYphl, OIMbITa
NEATEIbHOCTH JKOJOTMYECKOW HANpaBIICHHOCTH, YMEHHUSI PYKOBOJCTBOBATbCS WMHU B
MO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOM NPAKTUKE, TOTOBHOCTH K Y4YacCTHIO B
MPAKTUYECKOMN JIEITENLHOCTH YKOJOTUYECKON HAMPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKd U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HAa JUAjore KyjiabTyp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOEr0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M UHUTATEIbCKOM KYJIBTYPbl KaK CpPEICTBA B3aMMOACHCTBUS
MEXAY JIFOAbMH U TTIO3HAHUS MUPA;

MOHMMaHuEe crneuu@UuKd OHOJOTMM KaK HAyKd, OCO3HaHWs €€ poiau B (OpMHUPOBAHUU
palMOHAIBHOIO  HAYYHOTO  MBIIIICHUS, CO3JaHUM LEJIOCTHOIO IPEACTaBICHUS 00
OKpYXalollleM MHUpEe KaKk O €IUMHCTBE MPUPOJbI, 4YeloBEeKa M OOIlecTBa, B MO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEN U PeIIeHUH MPOOJIeM COXpaHEHHS PUPOJHOTO PAaBHOBECHS,

yOSXKIEHHOCT, B 3HAYMMOCTHA OHWOJIOTMH JIJIi COBPEMEHHOW MHMBWIM3AIMN: OOCCTICUCHHUS
HOBOTO YPOBHSI Pa3BUTHS MEAUIIMHBI, CO3/IaHUE MEPCIIEKTUBHBIX OMOTEXHOJIOTUM, CITOCOOHBIX
pemarh pecypcHbie MpoOJeMbl Ppa3BUTHS YEIOBEUECTBA, IOMCKA MyTeW BBIXOJA U3



TJI00QBHBIX HKOJOTHYECKUX TIPOOIeM U o0ecreueHus mepexoia K yCTOWYUBOMY Pa3BUTHIO,
palMOHAJIBHOMY  HUCIIOJIb30BAHUIO TMPHUPOJHBIX PECypcoB H  (POPMUPOBAHUIO HOBBIX
CTaHJIaPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTMYECKUX 3HAHUM B IIEJISIX TMOBBIIICHUS 0O0IIen
KyJbTYpbl, €CTECTBEHHO-HAyYHOH TPAMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIIMOHAIbHOMN
IPaMOTHOCTH O0y4aromuxcs, GopMuUpyeMoi Npu U3y4yeHUU OHOJIOTUY;

IMOHUMAaHHUC CYHNIHOCTH MCTOIAOB II0O3HAHHA, HCIOJB3YCMbIX B CCTCCTBCHHBLIX HAYKaxX,
CITOCOOHOCTH HCITOJI30BaTh [MOJIYy4YaCMbIC 3HAHHWA MOJIA aHaJIM3da H OOBSACHCHUS SBJICHUHI
OKPYZKAromiero Mupa U INpOHUCXOIAINNX B HEM I/IBMCHGHI/II\/’I, YMCHHUC NOCJIATb 000CHOBaHHBIC
3aKJIIFIOUYCHHUA Ha OCHOBC HAYYHBIX @aKTOB H HMCIOIIUXCA HAaHHBIX C LOCJIBIO IIOJTYYCHUSA
AOCTOBCPHBIX BBIBOAOB,

CIIOCOOHOCTh CAMOCTOSITEIBHO HCIIOJIb30BAThH OMOJIOTHYECKIE 3HAHUS JJI pCHICHUA HpO6J’I€M
B PCAJIbHBIX JKU3HCHHBIX CUTYAIIUAX,

OCO3HAaHHME LEHHOCTU HAYYHOM [IEATEIIbBHOCTH, T'OTOBHOCTb OCYILECTBIIATH IPOEKTHYIO U
HCCIIEIOBATENIbCKYIO EATENIBHOCTh UHANBHIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHMI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJYYCHHIO HOBBIX 3HAHUH IO OWOJIOTMM B COOTBETCTBHHM C >KU3HCHHBIMHU
MMOTPEOHOCTIIMU.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHS y4eOHOro mnpenMera «buomorus» BKIIOUYAIOT:
3HaUYUMbIE I (OPMHUPOBAHHUS MHPOBO33PCHUS OOYYAIONMIUXCS MEKIUCIHUILTHHAPHBIC
(MeXTpeMeTHbIE) OOIeHAyYHbIE TOHATHS, OTPAXAIOMIUE IETOCTHOCTh HAYYHOW KapTHHBI
MHUpa ¥ CHerupUKy METOAOB TMO3HAHUS, UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
DHEPTHUS, SBJICHUE, MPOIECC, CUCTeMa, HAyYHbIN (aKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCT,
3aKOH, TEOpHWs, HCCIeNOBaHue, HAOMIOICHNe, W3MEpPEHUEe, OKCIEPUMEHT W JPYTUX),
YHUBEpCaIbHbIC yueOHbIE NeHCTBUs (ITO3HABATEIIbHbIE, KOMMYHHUKATUBHbBIC, PETYISATUBHBIC),
obOecrieunBaromme ¢GopMUpoBaHWE  (PYHKIIMOHAIIBHOW TPaMOTHOCTH W COIMAIbHOU
KOMITETCHIIMM  O0YYalonuuxcsi, CIOCOOHOCTh OOYYaronIuXcsi HCIOJIb30BaTh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHUS U YHUBEpPCAJIbHbIC yUeOHBIC NCUCTBUS B
[1I03HABATEJIbHOU U COLMAIIBHON IIPAKTUKE.

MertanpenMeTHbIe pe3ysbTaThl OCBOSHUSI MPOTPAMMbl CPEIHEro o0Iero oOpa3oBaHUs
JIOJIKHBI OTPAXKATh:

OB.]'IaJIeHI/Ie YHUBEPCAJIBHBIMH y‘lCﬁHI)IMI/I Nno3HaBaTeJIbHbBIMHU HeﬁCTBHﬂMH:

1) 6a30BbIe JJOTHYECKHE TeCTBHA:



CaMOCTOSITENIbHO  ()OPMYNIHUPOBaTh M aAKTyaJIM3UpPOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHUM 3HAHUUN MPUEMBI JIOTMUECKOTO MBIIUICHHS (aHalu3a, CUHTE3a,
CpaBHEHUs, Kiaccudukanuu, o00OIIEeHUs), PACKPBIBATh CMBICI OHOJIOTMYECKUX TOHATUN
(BBLIETSATH UX XapaKTEepPHbIEC MPU3HAKHU, YCTAHABIUBATH CBS3H C IPYTUMHU MOHSATUSMH );

OIpCACIITL OCJIIN ACATCIBHOCTH, 3adaBasd IapaMCTPbl M KPHUTCPHUU HUX JOCTHIKCHHA,
COOTHOCHUTD PC3YyJIbTAThI ACATCIIBHOCTU C IIOCTABJICHHBIMHU LICIIAAMU

MCIIOJIb30BaTh OMOIOTHUECKHUE MOHITHS IS 00bSICHEHUS (DaKTOB U SIBJICHUN KUBOU MIPUPOIBI;

CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYKTUBHBIC, I€TyKTUBHBIE, 110 AHAJIOIMH), BBISBISATH
3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYITUPOBATH BHIBOJIBI
U 3aKJIIOYCHUS;

INIPpUMCHATE CXCMHO-MOICIIBHBIC CPCACTBA I IIPCACTABICHHA CYHICCTBCHHBIX CBSI3EU M
OTHOIIICHUM B N3Yy4aCMBbIX OMOJIOTHYECKHUX O6’beKTaX, a TaKXKC HpOTHBOpG‘{Hﬁ pa3Horo pozaa,
BBIAIBJICHHBIX B PAa3JIMYHBIX I/IHCI)OpMaI_[I/IOHHBIX HCTOYHHKAX,

pa3pabarbiBaTh IJIaH PEIICHUs MPOOJIEeMbl C YUETOM aHaIU3a UMEIOIIUXCS MaTepUAIbHBIX U
HEMaTEePUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBLI B ACATCIIBHOCTb, OLCHHUBATHL COOTBCTCTBUC PEIYJILTATOB MLCIISIM,
OLCHMBATb PUCKHU HOCHGI[CTBI/Iﬁ ACATCIBbHOCTH,

KOOPJIMHUPOBaTh W BBIMIOJHATH pabOTy B YCJIOBHUSIX PEATbHOTO, BHUPTYaJIbHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pa3BUBaTh KPEATUBHOC MBIIICHHUE TIPH PEIICHUH )KU3HCHHBIX ITPOOJIEM.
2) 6a30BbIE HCCJIEI0BATEIbLCKHE IeHCTBHS:

BJIQJICTh HaBBIKAMHU Y4E€OHO-UCCIIEIOBATEILCKON M TPOEKTHOW NEATEeIbHOCTH, HaBBIKAMHU
paspenieHus mpo0aeM, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY IMOMCKY METOOB
pelIeHUs MPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIUYHBIX METOIOB ITO3HAHUS;

HCIIOJB30BaTh Pa3JIMYHBIC BHUABLI ACATCIBHOCTH II0 IIOJYYCHHUIO HOBOI'O 3HAHHUA, C€TO
HHTCPIIPCTALINU, Hp606pa30BaHI/IIO U IMIPUMCHCHHUIO B y‘-Ie6HI>IX CUTyalu:Aax, B TOM 4YHCIIC IIPpHU
CO34aHNN y‘le6HBIX 1 COIMAJIBHBIX ITPOCKTOB;

CI)OpMHpOBaTB HaqubIﬁ THUII MBIIIJICHUSA, BJIAACTH Hﬁy‘—IHOfI TepMHHOHOFI/Ieﬁ, KIIFOYCBBIMH
IIOHATHUAMHA U MCTOdaMU,

CTaBUTh M (HOpPMYJIHUPOBATh COOCTBEHHBIE 3aJayu B 0Opa30BaTENbHOW JEATEILHOCTU U
KU3HEHHBIX CUTYaIUsX;

BBISABIIATH IIPUYMHHO-CIIEACTBEHHBIE CBA3U U AKTYyAJIM3UPOBATH 3a]a4y, BBIABUTATh TUIIOTE3Y
e€ peueHus, HaxXOAUTb ApryMEHThI Ul JOKA3aTelbCTBA CBOMX YTBEPXKIACHUW, 3a1aBaTh
IapaMeTpbl U KPUTEPUHN PELIEHNS,

AHAJIM3UPOBATDH MMOJYUYCHHEBIC B XOJAC PCIICHUA 3aJa4r PE3YJIbTAaThbl, KDUHTUYCCKN OLICHNBATDL UX
AOCTOBCPHOCTD, IIPOTHO3UPOBATbL USMCHCHHUC B HOBBIX YCJIOBUAX,



AaBaTb OICHKY HOBBIM CUTyallUAM, OLCHUBATDH HpPIO6p€TéHHBII>'I OIIBIT,

OCYIIECTBIIATh IICJICHANPABJICHHBIA TOUCK TIEpEeHOCa CPEJICTB M CIIOCOOOB JICHCTBUS B
poeCCHOHATIEHYIO CPENY;

yMETh  TIEPEHOCHTHh 3HAHWUS B TIO3HABATEIBHYI0O W  TPAKTHYECKYyI0  0OJacTu
KU3ZHENIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHMSI U3 PA3HBIX IPEAMETHBIX 00JIacTel;

BBIABUT'ATb HOBBIC HACH, IIPCAJIArdTb OPUTHUHAJIBHBIC IIOAXOAbI MW PCHICHUA, CTABHTH
HpO6JI€MI>I " 3a1a491, JOITYCKAIOMINC aJIbTCPHATUBHBIC PCIICHMA.

3) paboTa ¢ uHpopmManmeii:

OPUEHTHUPOBATLCS B PA3NIMUHBIX HCTOYHHUKAX HWHMOpManuu (TEKCTe YYEOHOro mocoOus,
HAy4YHO-TIOMYJISIPHOM ~ JIUTEepaType,  OMOJIOTMUECKHX  CJIOBapsAX W CIPAaBOYHHKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIM3UpOBaTh WH(OPMAIUIO Pa3IUYHBIX
BUJIOB U (QOpM TMpEACTABICHUS, KPUTHYECKH OIICHUBATh €€ JIOCTOBEPHOCTh U
HETPOTUBOPEUYUBOCTD;

dbopMynIHpoBaTh 3aMpoChl W MPUMEHATh pPa3JIMUHBIE METOJbI TPU IOUCKE U OTOOpe
Oounonornyeckoi nHGopMaIi, HEOOXOIUMOM JIJIsl BBITIOIHEHUS YUeOHbIX 3a/1a4;

HpHO6peTaTI> OIIBIT HCIIOJIb30BAaHUA HH(bOpMaHPIOHHO-KOMMYHI/IKaTI/IBHBIX TCXHOHOFHﬁ,
COBCPHICHCTBOBATH KYJIbTYPY aKTHUBHOI'O UCII0JIb30BaHHA PA3JIMYHBIX IIOMCKOBBIX CUCTCM,

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYI0 (QOopMy MpeAcTaBiICHUS  OUOJIOTMYECKOM
uHdopmaruu (cxembl, rpadyKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U JPYTOE);

HCIIOJB30BaTh HAyYHBIM S3BIK B KA4yeCTBE CpEACTBA IIpH paboTe ¢ OHOJIOTHYSCKOM
nHpopMaruei: MPUMEHATh XUMHUYECKue, GU3NISCKUE U MAaTEMaTHUYECCKHUE 3HAKH M CHMBOJIBI,
dbopmyibl, abOpeBHATYpy, HOMEHKIATYpy, HCIIOJIb30BaTh MU TNPeoOpa3oBBIBATh 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATTISTHOCTH;

BJaJIcTh HABbIKAMH  paclO3HaBaHWS W 3alUThl  HMHPOpManuH, HWHPOPMAIMOHHOM
0€30MMaCHOCTH JIUYHOCTH.

OsJajieHne YHHBEPCATbHBIMH KOMMYHHKATHBHBIMH 1€ CTBHSIMH:
1) obmennme:

OCYILIECTBIISITh KOMMYHUKAIIMKM BO BceX cdhepax KU3HU, aKTUBHO Y4aCTBOBAaTh B JIUAJIOTE WIIU
JUCKYCCUHM TI0 CYIIECTBY OOCYyXIaemMoil TeMbl (yMEHHE 3aJaBaTh BOIIPOCHI, BHICKA3bIBAThH
CY)KJICHUSI OTHOCUTEIBHO BBITIOJIHEHUS TMpeJjiaracMoil 3ajaud, YYUThIBaTb HUHTEPECHl U
COTJIACOBAHHOCTH MO3ULIUM IPYTHX YYACTHUKOB AUAJIOTa WU JUCKYCCUH);

pacrno3HaBaTh HeBepOaJbHbIE CPEACTBA OOLICHMS, TOHUMATh 3HAYCHHE COLMAIbHBIX 3HAKOB,
MPEINOChUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTyalud, yMETh CMsr4aTb KOH(IUKTHI U
BECTHU MEPETOBOPHI;



BIIAJICTh PA3TMYHBIMU CIIOCOOAMU OOIIEHUS ¥ B3aUMOICUCTBUS, TOHUMATh HAMEPECHHUSI IPYTUX
JOJIeH, TPOSABIATH YBAKUTEIBHOE OTHOIIEHHE K COOECEHWKY U B KOPpPEKTHOM (dopme
(bopMyIUPOBaTh CBOM BO3PAKCHHUS,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOJIH30BAHUEM S3bIKOBBIX CPEJICTB.
2) cOBMeCTHAsI IeSITeIbHOCTD:

INOHMMAaTh M MCHOJIb30BaTh IMPEUMYIIECTBA KOMAaHIHOM W HMHIUBUAYAIbHOW pabOThHl NpU
pelieHnn  OMOJIOTMYECKON  MpoOsieMbl, OOOCHOBBIBATH HEOOXOAUMOCTh MPUMEHEHUS
IPyNMOBLIX (hOPM B3aUMOJICHCTBUS MPU PELICHUH Y4eOHOI 3a1a4u;

BBIOMpATh TEMATUKYy W METOJbl COBMECTHBIX JAEUCTBUU C YYETOM OOIIUX HHTEPECOB U
BO3MOKHOCTEM Ka)KI0T0 WieHa KOJUICKTHUBA,;

IIPUHAMATD €U COBMECTHOM NEATEIBHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JIEUCTBHUS
10 €€ JNOCTHKEHUIO: COCTAaBIIATh IUIAH ACHCTBUM, pacHpenesiThb POJIU ¢ y4ETOM MHEHUU
YYAaCTHHKOB, OOCYK/1aTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KaY€CTBO CBOETO BKJIJla M KaKJIOr0 yYaCTHHUKA KOMaHJIbl B OOIIMM pe3ysbTatr Mo
pa3pabOTaHHBIM KPUTEPUSIM;

npeaiiaratb HOBBIC IIPOCKTHI, OLOCHUBATL HACHU C IIO3WUIUMKM HOBHU3HBI, OPUIMHAJIBHOCTH,
HpaKTH‘leCKOﬁ 3HAa4YUMOCTH,

OCYILECTBIISATh MO3UTUBHOE CTPATErMUYECKOE MOBEICHUE B PA3IMYHBIX CUTyalUsX, IPOSIBISATH
TBOPYECTBO U BOOOpaKEHUE, ObITh HHUIIUATUBHBIM.

OgJajieHne YHHBEPCATbHBIMHU PEryJISITHBHBIMHU e CTBUSIMM
1) camoopraHu3anus:

MCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS ISl BBISIBICHUS MPOOJIEM U UX PEIICHHS B dKU3HEHHBIX
Y y4EOHBIX CUTYyalUIX;

BBHIOMpaTh Ha OCHOBE OMOJIOTMUECKWUX 3HAHUU IIEJIEBbIE U CMBICIOBBIC YCTAHOBKH B CBOMX
JNEUCTBUSIX W MOCTYNKAX MO OTHOUIEHHUIO K KMBOW MPUPOJIE, CBOEMY 3JI0POBBIO M 3J0POBBIO
OKPYXKaOUIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh IT03HABATEIBbHYIO JCATECIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIC 3aJayd B 00pa30BaTEIbHON JEATCILHOCTH U
KU3HCHHBIX CUTYaIUsX;

CaMOCTOSATENIbHO COCTAaBJISATh IJIAH PELIEHUs MpoOJeMbl ¢ YYETOM HMMEIOLIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEATIOYTCHUIA;

JABATh OLICHKY HOBBIM CUTYallHsIM;
pacuIMpATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHUH;
7ieJ1aTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;



CHocoOCTBOBAaTh (POPMHUPOBAHUIO U TPOSBICHHUIO HIMPOKON SPYyAMIIMUA B Pa3HbIX 00IACTAX
3HAHMI, MIOCTOSTHHO MOBBIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBII YPOBEHD.

2) CAaMOKOHTPOJIb:

AaBaTb OHNCHKY HOBBIM CHUTyallUsIM, BHOCHTb KOPPCKTHBBI B ACATCIIBHOCTHL, OIICHHWBATDH
COOTBCTCTBHC PC3YIILTATOB LCIISIM,

BJIA/IETh HABBIKAMU TIO3HABATEJILHOM pEeQIIEKCHMHM KaK OCO3HAHMS COBEpPUIAEMBIX ACHCTBUM U
MBICIUTENBHBIX IPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUI1, HCIIOJIb30BATh MPUEMBI pediiekcun
I OIICHKU CUTYAaIllH, BHIOOpA BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHMS 10 UX CHUKECHHUIO;
IPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX P aHAJIM3€E PE3YJIbTaTOB IEATEIBHOCTH;
3) npuHsATHE ceOsl U APYTUX:

IPUHUMATD Ce0sl, MOHUMAsi CBOM HEJIOCTaTKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI M apIYMEHTHI IPYTUX NP aHAJIU3€E PE3yIbTaTOB JIEATEIbHOCTH;
MPU3HABaTh CBOE MPABO U NPABO JPYTUX HA OIINOKU;

pa3BHUBATh CITOCOOHOCTH TOHMMATh MHUDP C ITO3UIHHN APYIroro 4CJI0OBCKaA.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbie pe3ynbTarthl ocBoeHHs nporpamMmmbl COO mo Ouonoruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crienuduyeckue aist yueOHoro npeamera «bronorus» HaydyHble 3HaHUSI, YMEHUS U
CHOCOObI JIEWCTBUM MO OCBOEHHWIO, HHTEpIpPETallid M MNpeoOpa3oBaHUIO 3HAHUM, BUIBI
JESTEIBHOCTH TI0 TIOTYUYECHUIO HOBOTO 3HAHUS U MPUMEHEHHIO 3HAHUHN B PA3JIMYHBIX yU4eOHBIX
CUTyallMsiX, & TaKKe€ B peajbHBIX XU3HEHHBIX CHUTYaIlUsAX, CBS3aHHBIX C Owuosnorued. B
MporpamMme NpeIMETHBIE Pe3yJbTaThl MPEACTABIEHBI 110 roJaM 00y4eHHUS.

[IpenMeTHble pe3yiabTaThl OCBOeHUsI yueOHOro mpenmetra «buonorus» ¢ 10 kaacce noKHBI
OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHUM O MECT€ W POJIM OHOJIOTUM B CHUCTEME HAYYHOTO 3HAHUSA
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapTHHBI MUPA U
HAy4YHOTO MHPOBO33PEHHUS, O BKJIAJAEC POCCHHCKUX M 3apyOCKHBIX Y4EHBIX-OMOIOTOB B
pa3BuUTHE OWOJIOTHH, (DYHKIIMOHAILHONW TPAMOTHOCTHU YEJIOBEKAa Jisi PEIICHUS XU3HEHHBIX
3a7ad4;

YMEHHE PaCKpbIBaTh COJACpKaHHE OMOJOTHYECKUX TEPMHHOB W TOHSTHUN: YKU3Hb, KIIETKA,
opraHusM, Meraboiu3M (OOMEH BEUIECTB W NPEBpaAlllEHUE SHEPTruu), TOMEOCTa3
(camoperynsusi), ypOBHEBas OpraHW3alus >KUBBIX CHCTEM, CaMOBOCIIPOHM3BEICHHE
(penmpoayKiusi), HaCJIeCTBEHHOCTh, K3MEHUYUBOCTh, POCT U PA3BUTHE;



YMEHHE Wu3JIaratb OWOJIOTMYECKHE TeopuH (KIETOYHAsi, XPOMOCOMHAsl, MYTal[MOHHAas,
IEHTpajbHas JorMa MOJIeKyJsapHOW Ouojorun), 3akoHbl (I. Mennens, T. Moprana, H. .
BaBunoBa) u yueHus (0 HeHTpax MHOr0OOpa3usi U MPOUCXOKACHUS KyJIbTypHBIX pacTeHuid H.
. BaBunosa), onpeaensTh TPaHUIIbl KX TPUMEHUMOCTH K dKUBBIM CHCTEMaM,;

YMCHHC BJIAJICTb MCTOAAMHW HAYYHOI'O IIO3HAHHSA B OMOJIOTHH: Ha6J'IIOI[eHI/Ie H OIIMCAaHHC
JKUBBIX CHCTCEM, IIPpOOCCCOB U HBHGHHﬁ, opraHu3anust MW IIPOBCACHHUC OMOJIOTHYECKOTO
OKCIICPUMCHTA, BBIABUKCHUC TI'HIIOTC3bI, BBIABJICHHC 3aBUCHMMOCTH MCKAY HCCICAYyCMbIMU
BCIIMYMHAaMU, 0OBSICHEHHE IMMOJYYCHHBIX PE3YyJIbTATOB, MCIIOJIB30BAHHBIX HAYYHBIX HOH?ITHfI,
TeOpI/Iﬁ " 3aKOHOB, YMCHHC JCJIaTh BBIBOJAbI HA OCHOBAHHWHU ITOJIYUYCHHBIX PC3YJIbTATOB,

YMEHHE BBIJCISITh CYIICCTBCHHBIE MPHU3HAKA BHPYCOB, KJIETOK IMPOKAPUOT U DYKApHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOIIECCOB: 0OMEHA BEIIECTB
Y TIPEBpaIICHUs YHEPTHH B KJIETKe, (DOTOCHHTE3a, TUTACTUIECKOTO U DYHEPTeTHUECKOTO OOMEHa,
XEMOCHHTE3a, MUT03a, MEH03a, OIJI0JJOTBOPEHHUS, PA3MHOKEHHSI, UHIMBUIYAIbHOTO Pa3BUTHUS
opranu3Ma (OHTOT€HE3);

YMEHHE TPUMEHATH TMOJY4YCHHBbIC 3HAHHS s OOBSICHEHHsS OHMOJOTMYECKHX IPOILECCOB U
SABIICHUHN, UISI TPUHITHS TPAKTUYECKUX PEIICHH B TIOBCEIHEBHOM KU3HU C LEJIBIO
oOecrieueHust 0€30MaCHOCTU CBOETO 3/10POBbS U 3I0POBbSI OKPYKAIOIINX JIOAEH, COOMIOAEHUS
HOpPM TpaMOTHOIO TOBEIEHHUS B  OKpYXKAalOUIEHl MpPUPOAHON cpene, TOHUMaHHUE
HEO0OXOJMMOCTHU HCIOJIb30BAHUS JOCTUKEHUI COBPEMEHHON OMOJIOTUU U OMOTEXHOJIOTUN JIsI
palMoOHAIBFHOIO IPUPOAOIOIB30BAHNUS;

YMCHHC pPCHIATh OJICMCHTAPHBLIC TI'CHCTHUYCCKUC 3adda4hM Ha MOHO- H I[I/IFI/I6pI/II[HOC
CKpPCIIUBAHUC, COCIIJIICHHOC HaCJI€ao0BaHUC, COCTaBJIAITh CXEMBI MOHOFI/I6pI/II[HOFO
CKpCIIUBaHWA LA IMIPCACKA3aHUA HACJICAOBAHNA IIPU3HAKOB Y OPIraHU3MOB;

YMEHUE BBHITIOJIHATH JTA0OPATOPHBIE U IPAKTUYECKUE PAOOTHI, COOIOAATH MpaBHIIa MPU padoTe
C Y4EOHBIM U JTa0OPaTOPHBIM 000PYJOBAHUEM;

YMEHUE KPUTHYECKH OIICHUBATh M WHTEPIPETHPOBATH HHGPOPMAIUIO OHOJIOTHYECKOTO
COJICp>KaHMsl, BKIIIOUAIOUIYIO TICEBJIOHAYYHbIC 3HAHUSI U3 PA3JIMYHBIX UCTOYHUKOB (CpeicTBa
MaccoBo  uHGOpPMAIUM, HAYYHO-TIOMYJSAPHBIE  MAaTepUalibl), OTHUUYECKHUE  ACIEKThI
COBPEMEHHBIX MCCJIEIOBAHUN B OMOJIOTHH, MEIUIIUHE, OMOTEXHOJIOTHH;

yMEHHE co37aBaTh COOCTBEHHbIE IUCBMEHHBIE M YCTHBIE COOOIIEHUs, 00001mas
OMOJIOTMYECKYI0 HMH(POpPMAIMI0 M3 HECKOJbKUX HCTOYHUKOB, T'PAaMOTHO HCIIOJIb30BATh
MOHSATUNHBIN anmapat OMOJOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydeOHOTO Tipenmera «buonorus» ¢ 11 knacce nOmKHbBI
OTpaXaTh:

c(OPMHUPOBAHHOCTh 3HAHUW O MECT€ M pOJIM OHOJOTHMH B CHUCTEME HAyYHOIO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTHUHBI MUpA U
HAyYHOTO MHPOBO33PEHHUS, O BKIAJE POCCUUCKUX M 3apyOexHBIX YUEHBIX-OMOJIOTOB B
pa3BuTue OWOJIOTUH, (PYHKIIMOHAIBHOM TPaMOTHOCTH YEJIOBEKAa JIsl PEIICHUS KU3HEHHBIX
3a/1ad;



YMEHHUE PaCKPBIBATh COJEpPKAHUE OMOJIOTMUECKUX TEPMUHOB W TIOHSATUN: BUJ, TOIYJISIIHS,
reHo(OHJ, DBOJIONMS, JBIXKYIIME CHIBI ((paKTOpPbl) HBOJIOLMH, IPUCIOCOOICHHOCTH
OpPraHM3MOB, BHJI000pa30BaHUE, DJKOJOTUYECKHE (DAKTOPHI, HSKOCHUCTEMa, MPOIYIICHTEHI,
KOHCYMEHTBI, PEIYICHTHI, IIeMH MUTaHUs, OSKOJOTHYecKas MHUpamMHuaa, OHOTeoIeHO3,
ouocdepa;

YMEHHE Wu3Jaratb Ouoyiorhuyeckue Teopun (dBomonmoHHas Teopuss Y. JlapBuHa,
CUHTETUYECKasl TEOPHUS HBOJIIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoJbIiIeBoro cxocrea K.
M. bapa, uepenoBaHus riaaBHbIX HanpasiaeHU U nmyten 3Bosmonuu A. H. CeBeprioBa, yueHHs
o Omochepe B. WM. Bepuaackoro), ompenensiTh TPaHUIBI WX TPUMEHUMOCTH K >XHUBBIM
CUCTEMAM;

YMCHHUC BJIAACTh MCTOAAMHU HAYYHOI'O IIO3HAHHA B OMOJIOTHU: Ha6J'II-OIIeHI/Ie Hn OIIMCaHHuC
JKUBBIX CHCTCM, IIPOLOCCCOB H HBﬂeHHﬁ, opranu3anuvsa W IIPOBCIACHUC OMOJIOTHYECKOTO
OKCIICPUMCHTA, BBIIBHKCHHC TI'HMIIOTC3bI, BBIABJIICHUC 3aBHCHUMOCTH MCIKIAY HCCIICAYCMbIMU
BCIIMYMHAaMU, 0OBSICHEHHE MOJYUYCHHBIX PE3YJIbTATOB, HMCIIOJIB30BAaHHBIX HAYYHBIX HOHHTHﬁ,
TGOpI/Iﬁ M 3aKOHOB, YMCHHC JCJIaTh BBIBOJAbI HA OCHOBAHHHU ITOJIYUYCHHBIX PC3YJIbTATOB,

YMEHHE BBIJCNIATH CYIIECTBEHHBIC MPHU3HAKKA CTPOCHUS OMOJOTMUYECKUX OOBEKTOB: BHJIOB,
MOMYJISIIAA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OHOIEOIEHO30B U JKOCHUCTEM,
O0COOEHHOCTH  IIPOLECCOB:  HACIEICTBEHHOM H3MEHYMBOCTH, €CTECTBEHHOIO OTOOpa,
BU1000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, IEUCTBUS 3KOJOTHUYECKUX (PAKTOPOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB U IIOTOKAa JHEPIMM B SKOCUCTEMAX, AaHTPOIOI€HHBIX
M3MEHEHUN B DKOCHUCTEMaX CBOEM MECTHOCTH, KPyrOBOPOTa BELIECTB U OMOr€OXMMHUYECKHUX
LIUKJIOB B Onocdepe;

YMEHUE TPUMEHSTH IONTYYCHHBIC 3HAHUSA I OOBSICHEHHUS OWONOTHYECKUX IPOIIECCOB U
SBJICHUM, JUIsI TIPUHATHAS TPAKTUYECKUX PEIICHWH B TIOBCEIHEBHON JKM3HU C IIEIBIO
obecrnieyeHus: 0€30MaCHOCTH CBOETO 3JI0POBbS M 3I0POBbS OKPYKAIOIIUX JIFOJEH, COOTIOACHUS
HOPM TPaMOTHOTO TIOBEACHHWS B OKpYKaloIlel NPUPOMHOH cpele, TOHWUMaHUE
HEOOXOJMMOCTH HUCIIOJIb30BAHUS JOCTHKEHUN COBPEMEHHOW OMOJIOTUM ISl PAIMOHAIBHOTO
MIPUPOIOTIOIH30BAHHSI,;

YMEHUE peliaTh d3JEMEHTapHbIe OHOJOTUYECKHE 3aJlayd, COCTAaBJSTh CXEMBbI IepeHoca
BEIIIECTB U SHEPTUHU B dKOCUCTEeMaX (IIEMH MUTaHUs);

YMEHUE BBITIOJIHATH JJA0OPATOPHBIE U MPAKTUYECKHE padOoThI, COOMI0AATh IpaBuiIa Mpu padboTe
C Y4eOHBIM U TaOOPATOPHBIM 000PYIOBAHUEM;

YMCHHE KPUTHUSCKHA OICHUBATh W HHTEPIPETUPOBATH HWHOOPMAIHUIO OHOJOTHYECKOTO
COJICp>KaHMsl, BKJIFOYAOIIYIO IICEBIOHAYYHBIC 3HAHUS W3 Pa3IMUHBIX HCTOYHHUKOB (CpeicTBa
MaccoBol WH(OpPMAIIUU, HAYYIHO-TIONMYJIIPHBIC MaTepuajbl), pacCMaTpUBaTh TJI00ATBHBIC
OKOJIOTHYECKHE TPOOJIEMBI COBPEMEHHOCTH, ()OPMHUPOBATh [0 OTHOIICHHIO K HHUM
COOCTBEHHYIO MO3UITHIO;

YMEHHME CO37]aBaTh COOCTBEHHbIE IHCbMEHHBIE W YCTHbIE COOOIIEeHUs, 0000IIas
OMOJIOTHYECKYI0 HWH(MOpPMAIMI0O W3 HECKOJbKMX HWCTOYHHUKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSATUMHBIN anmapat OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBOo 4yacoB
HaumenoBanue
No i/ JJeKTpoHHbIEe (HU(PPOBbIE)
Ipak. P
n PASACIOR W TEM| Beer | Konrpounn 2?60T o0pa3oBaTelibHbIe PecypcChbl
MpOrpaMMBbl 0 bie padorbr | P
bl
buonuoreka
Buosorus Kak IHOK https://m.edsoo.ru/7f41c2
1 2 0.5 92
HayKa Jdz
bubmmoreka
2 YKuBBIE CHCTEMBI H 1 IHOK https://m.edsoo.ru/7f41c2
WX OpraHu3aIus 92
3 8 1 bubnmoreka

XUMHUYECKUU




COCTaB U CTPOCHHE LIOK https://m.edsoo.ru/7f41c2
KJIETKH 92
bubGmmoreka
4 YKI3He IeATeNbHOC 6 LIOK https://m.edsoo.ru/7f41c2
Th KJIETKU 92
Pa3smHOXeHne u Buborexa
MH/INBH/yaJIbHOE LIOK https://m.edsoo.ru/7f41c2
5 5 1 92
pa3BUTHE Jc
OpTaHU3MOB
bubanoreka
Hacnencrsennocts IIOK https://m.edsoo.ru/7f41c2
6 U  HU3MCHYHBOCTH | 8 1.5 92
OpraHU3MOB o
Cenexius bubnnoreka
OPTaHHU3MOB LIOK https://m.edsoo.ru/7f41c2
7 ) 3 92
OcCHOBBI Je
OHMOTEXHOJOTHH
bubmmoreka
IHOK https://m.edsoo.ru/7f41c2
8 PezepBHoe Bpemst | 1 92
OBHIEE KOJIMYECTBO
YACOB I10 | 34 2 4
ITPOIT'PAMME
11 KJIACC
HaunmenoBanue | KosinuecTBo 4acoB
Ne n/ng | PA3A€10B U JuiekTpoHHbIe  (uMdpoBbIEe)
B TeM Beero Kontp. | IIpakTH | | o6pasoBaTenbHbIe pecypchl
NPOrpaMMbI padoThI | padoTHI
1 DBOIOIIMOHHAS 9 1 buGmmoreka
ouosorus LHOK https://m.edsoo.ru/7f41cc74




Bo03HUKHOBEHUE bubimoreka

2 u passutue | 9 0.5 LIOK https://m.edsoo.ru/7f41cc74
JKM3HH Ha 3eMiie
OpraHusmbl  © bubimorexa

3 OKpYy Karomiast 5 1 [IOK https://m.edsoo.ru/7f41cc74
cpena
CoobmiectBa bubmmoTeka

4 SKOJNIOrHuecKkue | 9 LHOK https://m.edsoo.ru/7f41cc74
CHCTEMBI

bubnuoreka

5 PesepaHoe 2 ITOK https://m.edsoo.ru/7f41cc74
BpeMs

OBILEE

KOJIMYECTBO

YACOB mo |** |2 2.5

ITPOIT'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

MMPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA



* buomorus, 10 wmacc/ benser [.K., Jpmmmmn I'M., Kysnemosa JIL.LH. m apyrue; mon
penakmuert bensea JI.K., Jpimvmmma I''M., AxuuoHepHoe o61mecTtBo «l3marenbeTBo
«IIpocsenieHue»

* buonorwus, 11 xnacc/ benses [1.K., bopoaun I1.M., Ietmmmn I'.M. u npyrue; moa pegakinuen
bemsesa JI.K., Hemmimuna .M., AkunonepHoe obmectBo «M3natensctBo «IIpocBemienne»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

1)A.B.Tepemos, P.A. IlerpocoBa. MeTonnueckoe nocodue s yunreisa. 10-11 knaccsl.
MockBa- U3a-Bo «MHemo3uHay, 2020.

2) A.B.Tepemos, P.A. Ilerpocosa. buonorus. 10 kiacc. [Tocobue as caMoCTOATEIbHOM
paboTel oOyuaronuxcs. MockBa- M3n-Bo «Muemoszunay, 2020.

3) UnrtepakTuBHOE mocodme k cirade EI'D. MockBa- u3a-Bo [Inanera. 2018 T.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www.sbio.info
http://www.darwin.museum.ru
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