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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBwiM: KoHuentyaiabHble mnonoxenus ProcC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero o6pasoBanus B Poccuiickoit dDepeparuu, a TakXKe TOJOXKEHUS O
cnenuguke OMOJIOrHH, €€ 3HAUEHUH B MTO3HAHUHU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYILLECTBOBAHMSI YeJIOBEYECKOro o01miecTBa. COrjlacHO Ha3BaHHBIM IOJIOKEHHSIM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T TpENCTaBICHHE O LeisiX, 00 oOuei
CTpaTeruy OOy4YeHHs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEICTBaAMU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHIyeMYIO TOCJIeI0BATeIbHOCTh U3YUYEHHUsI y4eOHOTO Marepuasa ¢ y4EToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 0O0pa30BaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmnXCsl.

B nmnporpaMmMme mo OHONIOTMHM TaKXe YUYUTHIBAIOTCS TpPeOOBAaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W TPEAMETHBIM pe3yjbTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
MPUHITMI TPEEMCTBEHHOCTH B M3yYE€HHMHM OWoJjioruu, Ojarojmapsi 4yeMy B Heu
MPOCMATPUBACTCS HANPABICHHOCTh HA pPa3BUTUE 3HAHWUMW, CBSI3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAUMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpaze XKU3HM U OEpeXHbIM OTHOIIECHHWEM K OKpYXalolledl MPUPOIHON cpele.
[ToaToMy Hapsimy ¢ u3yueHueMm OOIEeOMOTOTUYECKUX TEOPHUH, a TaKXkKe 3HAHHUM O
CTPOEHHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
TIOJIYYCHHBIX 3HAHUH B TTOBCETHEBHOM JKU3HU IS PEIICHMS MPUKIAIHBIX 3a7a4, B
TOM 4YHCJIE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTMYECKHU
1EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIeW NPUPOJHOW cCpene, aHaau3a
BIIUSIHUS XO3SMCTBEHHOW JESTENBHOCTH 4YEJIOBEKa Ha COCTOSIHHE IMPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus



YCIIOBHI JIJISl PEIIEHHS OJTHOW M3 aKTYaJIbHBIX 33/1a4 MIKOJIHHOTO OMOJIOTHIECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOIIUXCS
CIIOCOOHOCTH aJanTUPOBAaThCS K HM3MEHCHUSM JIMHAMHYHO Pa3BUBAIOIICTOCS
COBPEMEHHOTO MUpA.

Oo01mas xapakrepucruka yue0Horo npeamera « buosorusp»

buonoruss Ha ypoBHE cpeaHero o0Imero oOpa3oBaHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTaBICHUNA O
HAayYHOW KapTHUHE MHUpaA, paclIMpseT U 0000IIaeT 3HaHUS O KUBOH MpHUpoje, €
OTJIMYWTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3AET
YyCIOBUSI  JJIs: TO3HAaHWS  3aKOHOB  JKMBOW  MPUPOIBI, (POPMHUPOBAHUSA
(YyHKIHMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0€30MacHOro odpasa
YKU3HH, SKOJIOTUYECKOTO MBILUIEHHS], IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
Y YEIJIOBEKY.

Bbonbiioe 3HaueHre OMOIOTUST UMEET TAKXKe JIJISl PEIICHUs] BOCIIUTATEIIbHBIX U
pa3BUBAOIIMX  33Jad  CpeJHero  oomero o0pa3oBaHMs,  COLUAIM3ALUU
oOyuaromuxcs. M3ydyenne Ouonsorun odecneynBaeT yciaoBHs Uil (hOPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAITMOHHBIX W  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBhl, CIIOCOOCTBYET WHTErpalui OMOJIOTMYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpadguu. Ha3zBaHHbIE TOJIOKEHHUS O MpeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» COCTaBUIM OCHOBY i ONpENENeHUs IMOAXOAO0B K OTOOpy H
CTPYKTYPUPOBAHHIO €r0 COAEpP’KaHUsA, MPEACTaBICHHOIO B IpPOrpaMMe I10
OHOJOTHH.

OT60p coxaepkanus yueOHoOro npenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMHA KYJIbTYpOCOOOpPA3HOrO TMOJXO0Jla, B COOTBETCTBHM C
KOTOPBIM OO0yYaromuecs: JOJDKHBI OCBOUTH 3HAHUS W YMEHHUS, 3HAYUMBIE [IJIS
dopMupoBaHus OOmIEeH KyJIbTYpbl, ONpEACNAIONINE aJeKBATHOE IOBEICHUE
YEJIOBEKa B OKPYIKAIOIICH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
JKU3HU U TPAKTUUYECKOM AesTeabHOCTH. Oco0oe MECTO B ATOM CHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsI, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUpOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIONIUX  T'yYMaHH3AIUU
OMOJOrNYECKOro 00pa3oBaHUsl.

CTpyKTypUpOBaHUE COJAEpKaHUsA Y4YEeOHOro maTepualia B IpOrpamMme IO
OMOJIOTUM OCYILECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
HBOJIIOLIUU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TUHUU: «bronorus kak Hayka. MeToabl



HayyHOro mo3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHusm Kak
Oouonoruueckas cucreMa», «CucreMa M MHOT000Opa3ve OpPraHuYecKOro MHUpay,
«OBOMIOLMS KUBOU NPUPOJIBI», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Hean n3yyeHus OMOJIOTHU:

[lenr usyuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBNAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIOJIb30BaTh ATH 3HAHMS JJIs TPAMOTHBIX JEHCTBUII B OTHOIIEHHWU OOBEKTOB
YKUBOU MPHUPOABI U PEIICHUS Pa3IMUHbIX KU3HEHHBIX MPOOIIEM.

3agauu OMOJIOTUH

JlocTmkeHne 1enu u3ydeHus ydeOHoro npeameta «buonorus» Ha 6a30BOM
YpOBHE 00€CTIeUNBACTCS PEIICHUEM CISAYIOMINX 3a/1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUITOTE3aX, MPABHUIIAX, CIIY)KAIIUX OCHOBOU
U1l POPMHUPOBAHUS TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/aX HAyYHOTO IMO3HAHMSI, CTPOCHUH, MHOTOOOPa3u U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOTO YPOBHS OPTaHM3AIMH, BBIIAOIIMXCA OTKPBHITUAX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHUe y OOYYAIOIIMUXCS ITO3HABATCIIBHBIX, WHTEIUICKTYaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEH B MPOIECCE aHaIM3a JAaHHBIX O TYTAX Pa3BUTHS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, UIEH M MOIXOJI0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHSI OPTaHU3AIUY;

CTAHOBJICHHE Yy OOydJarommxcst oOmel KyJIbTypbl, (YHKIIMOHATLHOM
I'PaMOTHOCTH, Pa3BUTHE YMCHUH OOBSACHATH M OICHWBATH SBIICHUS OKPY’KAIOIIETO
MHpa JKMBOW TPHUPOJLI HAa OCHOBAaHWM 3HAHWUW U OIBITA, IOJTYYCHHBIX IIPH
U3y4YeHUU OMOJIOTUY;

dbopmupoBaHre y OOydYalOMMXCA YMEHHM WUIIOCTPUPOBATH 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B TPAKTUYECKOW JCSATCIBPHOCTH YEJIOBEKAa, Pa3BUTHHU
COBPEMCHHBIX MEAMIIMHCKUX TEXHOJIOTHH M arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKIAEHHOCTH B BO3MOJYKHOCTH ITO3HAHHS YCJTIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS ATHICCKHUX
HOPM TIPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEA0BAHUMN;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHNN U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKH TNIOCJIEICTBUM CBOEU AEATEIBHOCTHU 110 OTHOLIEHUIO K OKPYKAIOILIEH cpene,



COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHME M COONIOJIGHHE MeEpP MNPOQPHIAKTUKH
3a00J1eBaHUM.

MecTto yuedoHoro npeamera «buosiorus» B yueOHOM IUIaHe
B cucreme cpemnero oOmiero oOpasoBanus «buomorws», m3ydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00S3aTENBHBIM Y4YEOHBIM IMPEAMETOM, BXOJISAIIUM B
coCTaB MpeaIMeTHOM 061acTi « EcTecTBeHHO-HAYYHBIC TIPEIMETHD.
Jlst m3ydenusi OMoJI0ruy Ha 0a30BOM YPOBHE CPEIHETO 00IIero 00pa3oBaHms
orBoauTCs 68 yacoB: B 10 ximacce — 34 4gaca (1 gac B Hexenmo), B 11 kiacce — 34
yaca (1 4ac B Hezento).

COJEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKaMmu, (puiiocopueit, ITUKON, SCTETUKON U MPABOM.
Ponp Ouonormu B (HOpPMHUPOBAHMM COBPEMEHHOW HAy4dyHOW KapTHUHBI MHpA.
Cucrema OMOJIOTHUECKUX HAYK.

MeTobl TO3HAHUS KUBOUW NIPUPOIbI (HAOII0ICHHE, SKCTIEPUMEHT, ONTMCAHMUE,
u3MepeHue, kiaccudukamus, MOJETUpPOBaHUE, CTaTUCTUYECKas oOpadoTKa
JTAHHBIX).

JdeMoHCTpauu:

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

Tabnuiel 1 cxembl: «MeTo bl TO3HAHUSI )KUBON TTPUPOJIBI.

JlabGopaTopHbie U MpaKTHYECKHE PadOThI:

[Mpaktuueckass padora Ne 1. «lcmonb3oBaHWe pa3IUYHBIX METOJOB IPHU
U3Y4YEeHUU OMOJOTHUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTEMbI U UX OPraHU3AIUA.

JKuBblie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinane
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIi OMOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeoIeHOTHYECKHH ), OMoCcepHBIi.

JdeMoHCcTpanuu:

Tabmuibl u cxembl: «OCHOBHBIE TIPU3HAKH JKU3HW», «YPOBHU OpTraHHU3AIIN
YKABOW MPUPOIBD.

O6opynoBanue: mojaenb Mojiekyibl JIHK.



Tema 3. XumMu4ecKHil COCTAB U CTPOEHHE KJIETKH.

XUMUYECKUN COCTAaB KIETKA. XUMHUYECKUE DJIEMEHTBI: MAaKpOJJIEMEHTHI,
MHKPO3JIEMEHTBL. Bosia 1 MUHEpaIbHBIE BEIECTBA.

@OyHKIMM BOABI M MHUHEPAIBHBIX BeEIIECTB B KieTke. Ilomnep:kanue
OCMOTHYECKOr0o OanaHca.

benku. CoctaB u ctpoeHre OENKOB. AMUHOKHCIOTHI — MOHOMEPHI OEJKOB.
He3zameHumble U 3aMEHUMBbIE aMHUHOKHCIIOTBL. AMUHOKHCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYphl ~O€JIKOBOM MOJEKyJdbl (IepBUYHAs, BTOPUYHAs, TPETUYHAsA M
YEeTBEpTUYHAs CTPYKTypa). XHUMHYECKHEe cBoMcTBa OenkoB. buonoruueckue
byHKIUN OEKOB.

depmMeHTHl — Ouosiormdyeckue Kartanusatopel. Ctpoenuwe (epmenTa:
aKTUBHBIA I1IEHTp, cyOcTpaTtHas crneuu@uuHoct. KodepmenTsl. ButamMuHBL
OT1nnuns GepMEHTOB OT HEOPTAaHUYECKUX KATaIU3aTOPOB.

VYrineBoabl: MoHOcaxapuibl  (THIOKO3a, puboza u  Je30kcupudo3a),
aucaxapuabel  (caxaposa, JaKTo3a) W Toymcaxapuiibl  (Kpaxmal, TJIUKOTEH,
LEeJUTI0103a). bruonornyeckrue GyHKIMM YIII€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPomunuasl, crepouasl. ['HapoduibHO-
rusipopobHble  cBoMcTBa. buonornueckue @yHkuuu sunuaoB. CpaBHEHHE
yIJ€BOJIOB, OEIKOB M JUMHUI0B KaK HCTOUHUKOB SHEPTHUH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneotmaer — MOHOMeEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenue u ¢pynkuuun PHK.
Bunaer PHK. AT®: ctpoenne u GyHKIIHH.

[utosiorus — Hayka o kietke. KinerouHast Teopust — npuMep B3auMOAEHCTBUS
uzaen u (akToB B HAYYHOM MMO3HAHUHU. MEeTO/Ibl U3yUEHUS KIETKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmue NpHU3HAKU KIIETOK:
3aMKHyTas HapykHasi memOpana, moiyiekyasl JIHK kak renernueckuil ammapar,
CUCTEeMa CUHTE3a Oerka.

Tunsl KIETOK: »JyKapuoTHUecKas U mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI MPOKapHOTHYECKOM KieTku. KnerouHas creHka Oaktepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEJILHOM, >XUBOTHOM W
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, TNIMKOKAIUKC, MX
dbynknuu. [Tnazmarnueckas memOpana, e€ cBoiictBa u pyHkiuu. [{utomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, ammapat ['ombmxw,
TM30CcOMBIL.  [107yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TIUIACTUIBI.
[Tpoucxoxnenne MHUTOXOHApU W miactuia. Buasl mmactua. HememOpanHbie
OpPraHoOu/bl KJIETKU: PHUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUONIU, PECHUYKH,
KryTUKHA. OyHKIIMN OPraHOMI0B KJIETKU. BKiItoueHus.



SAnpo — perynatopHslil neHTp kietku. CTpoeHue sjapa: suepHas o00youka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BEUIECTB B KIIETKE.

JdeMoHCcTpanuu:

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

[narpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOU
npupozie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuupbl u cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX JJIEMEHTOBY,
«CTpoeHne MOJIEKYJIIbl BObI, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OeliKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotsl. JJHK», «Ctpoenune MosieKybl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOEHHE JKMBOTHOM KIIETKW»,
«CTpoeHHEe pPACTUTENBHOM KIETKW», «CTpoeHHE MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sipa KIEeTKn», « Y IeBOAb, «JIMIuab.

OOopynioBaHuEe: CBETOBOM MHUKPOCKON, OOOpYJIOBaHWE MJii IPOBEACHHUS
HAOJIOACHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIPENaparbl pPACTUTEIbHBIX,
KUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

JlaGoparopuas pabora Ne 1. «l3yueHue KaTaaTUTUYECKOW aKTHBHOCTH
(GbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlaGopatopHas pabora Ne 2. «/3ydyeHue CTpOEHUS KIETOK pPaCTCHUH,
JKUBOTHBIX W OaKTepHil MOJ, MUKPOCKOIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
ONHMCAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BenlecTB, WM MeTa00JIu3M. ACCUMMWIAIMS (TUIACTUYECKU 0OMEH) U
TUCCUMUWIIAIMS (PHEPreTuueckuid OOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTtabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB M DHEPTUM B TOHHMaHUU
MeTabor3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPO(dHBIN U rerepoTpodHbIil. Posib dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILEHUN YHEPTUU B KIIETKE.

®ortocunTte3. CperoBas W TeMHOBasg (a3bl ¢doTocuHTe3a. Peakiuun
dborocuHTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HaUeHUE (DOTOCHMHTE3a IS KU3HHU
Ha 3emiie. BausiHue ycnoBuil cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOJYKTUBHOCTHU Y KYJbTYPHBIX PACTEHUU.

XeMOCUHTEe3. XEeMOCUHTE3UPYIoIIe OakTepuu. 3HAaUeHHEe XEeMOCHHTE3a IS
YKU3HH Ha 3emie.

OHepreTudeckuii oOMeH B KJeTKe. PaciiernseHue BelecTB, BBIICICHHE U
aKKyMyJMpPOBAaHHE OHHEPruM B KJIETKE. OITambl HSHEPreTHYECKOro oOMeHa.
['mukonu3. bpoxenwe m ero Buabl. KuciopogHoe OKHUCIEHHE, WU KJIETOYHOE



JIbIXaHUE. OkucnurenbHoe dbochopunupoBaHue. DddexTHBHOCTH
HHEPreTHYECKOT0 OOMEHa.

Peakuuu wmatpuuyHoro cuHTte3a. ['enermueckas wundopmamus u JIHK.
Peanuzanus reHetuueckoil uH@opmanuu B KieTKe. ['eHEeTHYecKUid KOA U €ro
cBoricTBa. Tpanckpunisa — MaTpuuHblii cuHTe3 PHK. Tpancisuus — 6umocunTes
Oenka. Otambl TpaHcisnuu. KoawpoBanue amuHOKHCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Hexnerounsle hopmbl )KU3HU — BUpYCHl. cTopus oTkpbiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTM CTPOGHHMSI M JKM3HEHHOTO LHMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX U YEJIOBEKA, BbHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoxneduiura yenoseka (BMIY) — BozOyaurens CIIM/a.
OOpaTHass ~ TpaHCKpUIUs, peBepTaza W  uHTerpasza. lIpodunaktuka
pacrpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.

JlemoHncTpanum:

[Toptpetsr: H. K. Konpuos, /1. Y. iBanosckuii, K. A. Tumupsses.

Tabnuupl u cxeMmbl: «Tunbl nutanusy, «Metaboauszm», «MUTOXOHIPUSY,
«HepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Ctpoenune u xuzHeHHbld nukin Bupyca CIIN/a,
oakTepuodaray», «Pemnukanus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enka», «CTpoeHHE KIETKN», Moielb cTpyKTypsl JJHK.

Tema S. Pa3MHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTrounblii UK, WIM JKU3HCHHBIM IHMKI KieTku. WHTepdaza m MuTo3s.
[Ipoueccol, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JlumiouHeIi W TAluIOMJIHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHUbI.
[{uTosiorMUeCKHEe OCHOBBI PAa3MHOKEHUS W  WHJIUBUIYAJbHOIO  Pa3BUTHUA
OpPTraHU3MOB.

Henenune knetkn — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasme Ha
Pa3HBIX CTAIUAX MUTO3a. BHOTOTMYECKUN CMBICI MUTO3A.

[Tporpammupyemasi rTubGeIb KISTKH — aromnTo3.

DopMbI pa3sMHOKEHHSI OPTAaHU3MOB: O€CIoyioe U MoJioBoe. Bunl Gecronoro
Pa3MHOXKEHUA: JEJICHUE HaJBOE, IIOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
CIopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHHe. VICKyccTBeHHOE KIOHMpPOBaHUE
OPraHUu3MOB, €0 3HAYEHUE JIJIs CEJIEKIIUU.

[TooBOE pa3MHOKEHHE, €T0 OTINYHS OT OECTIONOTO.



Meiio3. Cranuu meito3a. [Iponecchl, mpoucXosilue Ha CTaAusX Meio3sa.
[ToBenenne xpomocoM B Menose. KpoccuHrorep. bBHOJIOrMYECKUHA CMBICT H
3HAYEHHE MEHO03a.

["ameTorenes — mporecc 0Opa3oBaHUsl TMOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie >kene3bl: CEMEHHUKU U SMYHUKUA. OOpa3oBaHHE M PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrmepMaro30oujl, SHUIEKIIeTKAa) — CIepMAaTOreHe3 U OBOICHE3.
OCOOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30uaoB. OIuIogoTBOpEHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuTHE (OHTOTreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJieHue, racTpyssinus, opraHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. TUIBI
MOCTAMOPUOHAIBFHOTO Pa3BUTHUS: MPsAMOE, HENpsAMoe (JTUYuHOYHOE). BiusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YpOICTBa.

Poct u pasButue pacreHnii. OHTOT€HE3 IIBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHH, CTAJIUM PA3BUTHSI.

JlemoHcTpanum:

Tabmuubr u cxembl: «DOpMBI pPa3MHOXKEHHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX pacTeHUil», «BereraruBHOoe pa3MHOKEHUE
pactenuity, «Jlenenue kieTku Oaktepuil», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knerouneiii mukn», «Pemmmkamus JTHK», «Mutos»,
«Meno3sy, «IIpsmoe n HenpsiMoe pa3BUTHEY, «l aMeTOreHe3 y MIEKONUTALIIUX U
4yesnoBeka», «OCHOBHbBIE CTAJIUM OHTOT'€HE3A.

O6opynoBanue: MHUKPOCKOTI, MHUKpPOTpEnapaThl «CriepMaTo30uibl
MJIEKOTUTAIOIETO», «SIHIeKIeTka MIeKonuTaromeroy, «KapuokuHes B KieTKax
KOpelIka JIyKa», MarHuTHas MoJiefib-anmuiukanus «J/lejgenue KIeTKu», MoJelb
JIHK, monenp meTada3zHoi XpoMOCOMBEI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlaGoparopuas pabora Ne 3. «HaOmiogeHue MuTO3a B KJIETKaX KOHYHKA
KOpelIKa JIyka Ha TOTOBBIX MUKpOIIpernapaTax.

JlaGoparopuas pabora Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIPEapaTaxy.

Tema 6. HacjiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaun reHeTuku. Mictopus pa3BUTusa T€HETUKU. Posib LiuTOoI0rnn
U SMOPHOJIOTUU B CTAHOBJICHUM TEHETHUKH. BKiIaa pOCCHUCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToapl TEHETHKH (THOPHIO0IOTHYECKUH,
UTOT€HETUYECKUH, MOJEKYISIpHO-TeHETHYEeCKHil). (OCHOBHBIE TI€HETHYECKHE
noHsATUs. ['eHeTnuecKkas CUMBOJIMKA, UCTIOJIb3yeMasi B CXeMaX CKPEIIMBaAHUM.



3aKOHOMEpPHOCTH HAacJieIOBaHUs MPU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MoHorubpuiHOoe CKpelllMBaHuE. 3aKOH €AMHO-00pa3usi TUOPUAOB IEPBOTO
nokojeHusd. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paCUICIJICHUS MPU3HAKOB.
['unoTe3a ynctoTel rameT. [loJIHOE M HEMOTHOE JOMUHUPOBAHUE.

JuruOpugHoe  CKpelllMBaHWe. 3aKOH  HE3aBUCUMOTO  HaclieOBaHUs
npu3HakoB.  lluToreHeTnueckre  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
AHanuzupyomiee ckpenmpanue. Mcnoap30BaHne aHAIM3UPYIOLIETO CKPEIBaHUS
JUTsI OTIpEICIICHUsI TEHOTHUIA OCOOH.

CuemnieHHoe HacneioBaHue Tmpu3zHakoB. PabGora T. Moprana 1o
CLECIUICHHOMY HACJIEOBAaHUIO I'eHOB. HapyllieHue CueruieHus TeHOB B pe3yJibTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHAas TEOPUS HACJIECACTBEHHOCTH. | eHeTHYeCKue KapThl.

['eneTuka mosia. XpoMOCOMHOE ONpeAceHUE Moya. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OomMoramerHsle W TreTeporameTrHnle oOpraHusmbl. HacienoBaHue
MIPU3HAKOB, CIICTUIEHHBIX C MOJIOM.

N3MeHunBOCTh. BBl ”3MEHUYMBOCTHU: HEHACIIECICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapyuallMOHHAsT KpUBasl.
Hopma peakuuun npuszHaka. KonnuecTBEHHbIE M KauyE€CTBEHHBIE MPU3HAKU U KX
HOopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHas, Wid TE€HOTUIIMYECKAas, U3MEHUUBOCTh. KoMOMHATHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
U3MEHYUBOCTU. MyTalimoHHasi u3MeH4YUBOCTh. Kitaccudukaiusi MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa 1 MpUYMHBI MyTaluii. MyTareHHbie (aKkTOPHI.
3aKOH TOMOJIOTUYECKHUX PSAZIOB B HaclieACTBEHHOM n3menunBoctu H. M. BaBuiosa.

BresnepHast HACIeACTBEHHOCTh U U3MEHUYUBOCT.

['enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETHUKH
YyeJIOBEKa: T€HEeaOTMYSCKNUM, OJIM3HEIOBBIA, IINTOT€HETHYECKUHM, OMOXMMHUYECKUH,
MOJICKYJISIPHO-T€HETUUECKH. CoBpemMmeHHOe ONPEECICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[T1{P-anamm3a. HacmencTtBenHnsie 3a00JieBaHUS dYeJIOBEKA: T'€HHBIC OOJIC3HHU,
OOJIE3HN C HACJIEACTBEHHOM MPEIPacroyiOKEHHOCThIO, XPOMOCOMHBIC OO0JIE3HHU.
Comarnueckue H reHepaThBHble MyTanuu. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, TUATHOCTUKH, MPO(UIAKTUKH U JICYCHUS TeHETUYECKUX
Oosie3Hel. MeauKko-reHeTHYeCKoe KOHCYJIbTUPOBAaHHME. 3HAYEHUE MEIUIIMHCKON
TE€HETUKHU B MPEJOTBPAIECHNH U JICUCHUN TeHETHYECKUX 3a00JI€BaHNUN YEIOBEKA.

JleMoHCTpaum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. UerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuiios.



Tabmumpr w  cxembl:  «MOHOTHOPHIHOE  CKPCIIMBAHME H €TI0
LUTOT€HETUYECKAs] OCHOBa», «3aKOH pAaCUICIUIEHHS M €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOTBI  Tamer», «JlurubpugHoe  CKpeuIMBaHHUE»,
«llutonornyeckue  OCHOBBI  JUTMOPUAHOTO  CKpeluBaHus»,  «Mehos3y,
«B3auMozeicTBie alIeNbHBIX T'€HOB», «l'€HEeTHYeCKHEe KapThl PpPACTEHUH,
KUBOTHBIX WU YeJOBEKa», «l'eHeThka moja», «3aKOHOMEPHOCTH HAacleIOBaHUS,
CUCIUIECHHOTO C mnoyiom», «KapuoTumsl uyenmoBeka © KUBOTHBIX», «Buibl
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYUBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBuw», « MyTanmoHHas U3MEHUYHUBOCTHY.

OobopynoBanue: MoJenu-anuMKau «MOHOTHOPUAHOE CKpELIMBaHHUEY,
«HenonHnoe nomuHupoBaHue», «JurnbpunHoe ckpemmBanuey», «llepekpéct
XpOMOCOM», MHKpPOCKOII M MHKpomnpenapaT «/lpo3zopuna» (Hopma, MyTrauuu
(OpMBbI KpbUIbEB U OKPACKH TeNa), repoapuil «I'opox mOCeBHOIN.

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

JlaGoparopHas pabotra No 5. «M3yueHue pe3yJabTaTOB MOHOTHOPHUIAHOTO U
JUTHOPUIHOTO CKPEIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIPENapaTax.

JlaGoparopHas padota Ne 6. «M3yyeHue MoaupuKaiMiOHHOW U3MEHYUBOCTH,
IIOCTPOEHUE BapUALMOHHOIO PsAJa U BApUALIMOHHON KPUBOY.

JlabopaTtopHas pabora Ne 7. «AHanmu3 MyTaluid y Apo30Quiibl HA TOTOBBIX
MUKpOIpenaparaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHuEe UM aHaJIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenekuys Kak Hayka M Ipolecc. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
VYuenne H. WM. BaBuioBa 0 1eHTpaXx NPOUCXOXKICHUS U MHOT000pa3us
KyJIbTYPHBIX pacTeHUl. LIeHTpbl MPOMCXOXKIECHHUSI AOMAIIHUX XUBOTHBIX. CopT,
opoAa, ITaMM.

CoBpeMeHHbIE METO/IbI ceNeKIMU. MaccoBblii M1 HHAUBUAYATbHBIA OTOOPHI B
CENEKIIMU pPACTEHUHW W KUBOTHBIX. OILIEHKa JKCTEphepa. bIM3KOpOICTBEHHOE
cKpenuBaHue — HMHOpuAMHT. Yucras nuHusA. CKpellMBaHWE YHCTHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHHE — ayTOPUIAMHT.
OtnanénHass rtubpuamszauus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
NOJIy4YEHUE TMOJUIUIONI0B. JIOCTHIKEHHS CEJIEKUMU pPAacTeHWil, >KMBOTHBIX U
MUKpPOOPTaHU3MOB.

buorexHosorus Kak oTpacib MpOU3BOACTBA. ['eHHass HMH)KEHEpHUs. Tallbl
co3nanusi pexomOuHanTHOM J[HK wu Tpancrennsix opranusmoB. Krertounas
uHxkeHepus. Kierounble KyabTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUU.
KiioHupoBaHve BBICOKONPOAYKTUBHBIX CEJIBbCKOXO3SMCTBEHHBIX OPraHH3MOB.



Okosornyeckrue W atudyeckue  npodmembl. MO  —  reHeruyecku
MOAU(PUITUTPOBAHHBIC OPTAHU3MBI.

JlemoHCcTpanuu:

[Toptpersl: H. 1. BaBuios, . B. Muuypun, I'. JI. Kapneyenko, M. .
HBaHOB.

Tabmuubr u cxembl: kKapTa «lIeHTpBI MPOMCXOXACHHUS W MHOTOOOpasus
KYJBTYPHBIX pacTeHuit», «[lopoasl ToMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuity, «OTnanéHHas rudpuausamnus», «Padbotel akagemuka M. ®@. liBaHoBay,
«Ilomumnougus», «OO0beKTh OuoTexHONOTHN», «KileTouHble KynbTYpel U
KJIOHUpPOBaHHE», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O06opynoBaHue: MYJISKH IIOJ0B U KOPHEILIOAO0B AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repbapuil «CenbCKOX035CTBEHHBIE PACTEHUSD.

JlaGopaTopHble U NpakTUH4YecKue padoThbl:

Okckypcust «OCHOBHBIE METOABI M JOCTHXKEHUSI CEJEKIUU PACTEHUWA U
KUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

11 KUIACC

Tema 1. JBorOMOHHAsSE OHOJIOTHA.

[IpeanocbulKM BO3HUKHOBEHMS 3BOJIOLMOHHON TEOPUH. OBOJIIOLMOHHAS
Teopust U €€ MecTO B OMOJIOTMU. BiusiHue >BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerensctBa  HBOMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
NOSIBJICHHST BHUJOB B THaJICOHTOJOTHYECKON JIETONUCH, MEPEXOAHbIE (OPMBIL.
buoreorpaduyeckue: cxocTBo U paznuuue GayH u GJaop MaTEpPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUuMsl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, aHAJIOTHYHbIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MoOJEKyIIpHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX METAa0OJIMYECKUX MyTeH y Bcex
OpraHU3MOB.

OomonmonHas teopusi Y. JlapBuna. Ilpeanochulkh BO3HUKHOBEHUSA
JapBUHM3MA. J[BWKyIME CHUJIBI 3BOJIONUU BHUIOB 1o JlapBuHY (M30BITOYHOE
pPa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEAEIEHHAS] U3MEHYHUBOCTb,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bostouu (CTD) u e€ 0OCHOBHBIE MOJOKEHHUS.

MukposBosronus. [Tonmynsuus kak eIMHUIA BUIA U 3BOJIFOLUU.



JBuxymie cuibl ((akTopbl) SBOMIOIUN BUAOB B MpHpoje. MyTallMOHHBIHI
IpoIecC W KOMOMHATHBHAs W3MEHYUBOCTH. [lOMynsIMOHHBIE BOJHBI U JIPEd
reHoB. M3oanus 1 Murpanus.

EcrectBennbiit oTOOp — HampaBisomMi (HakTop HSBOIIOIUUA. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONeHHOCTh OpPraHU3MOB KAk pe3yibTaT 3BoJirouuu. IIpumepst
IPUCIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UIHO-adaNTALIH.

Bun wu BumooGpazoBanue. Kputepun Buzma. OcHOBHbIE  (OpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe.

MakposBomorusi. PopMbl  IBONIONUU:  (DUIleTUYECKasl, JIUBEpreHTHas,
KOHBEpreHTHas, napasuiesbHas. HeoOpatuMocTh 3BOMIOLUN.

[IpoucxoxaeHne OT HEeCHEeUMaNIN3UPOBAHHBIX MpenkoB. lIporpeccupyromas
crienuanu3anusa. AIanTUBHAS panalysl.

JlemoHncTpanum:

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

Tabnuup! U cxembl: «Pa3BuTHE OpraHNYecKOro Mupa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyiecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOrooOpasue COpTOB PaCTCHUIDY,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuroHnHas
U3MEHYHUBOCTB», «Apomopdo3b», «Uamoamantauum», «OOmas aereHepauus»,
«/IBmxymue cuibel 3Boounn», «Kapra-cxema wmapmpyra nyremectBuas Y.
Hapsuna», «bopbba 3a cymectBoBanue», «IIpucrnocoOIeHHOCTh OPTraHU3MOBY,
«["eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHYECKOE BUI000PA30BAHHE.

OOopyioBaHHE: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOIOB U CeMsiH, KosuieKusi «[IpuMmepsl 3alIUTHBIX MPUCTIOCOOJIEHUN y
KUBOTHBIX», MOJEb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wmupa, KoJuleKuus «@DOpMbl COXPAHHOCTH
MCKOMAEMBbIX JKMBOTHBIX M pacTeHui», wonenb ammumkanus «llepekpécr
XpOMOCOM», BiaxHble Tmpemnapatbl «Pa3zButne Hacekomoro», «Pa3Butue
JSATYIIKW», MUKponpenapat «Jlpo3odunay (Hopma, MyTtanuu (OpMbI KPbUILEB U
OKpacKH TeJa).

JlaGopaTopHble U MpaKTUHYECKHE PadoOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHJIOB IO MOP(}OIOTHUECKOMY
KPUTEPUIOY.

JlabopaTtopnas pabdota Ne 2. «Onucanue mpucrnocoOJEHHOCTH OpraHU3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHMe U Pa3BUTHE )KU3HU HA 3emuie.



JloHayuHbIE TPEACTABIEHHUS O 3apOXKICHUM KU3HU. HayuHble TUnOTE3BI
BO3HUKHOBEHHUS KW3HU Ha 3emiie: a0uoreHe3 W TNaHCIepMus. XuMHUUYeCKas
ABOMIOIUS. AOHWOTCHHBIM CHUHTE3 OPTaHWYECKUX BEIIECTB W3 HEOPTaHUYECKHX.
DKCIIEpUMEHTAIBHOE TTOATBEPKACHUE XUMUUECKON 3BOIIOIMA. HavyanbHbie 3Tarbl
ouonormyeckor sposoruu. ['mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HHKHOBEHHE MPOTOKJIETKU. [lepBbie KIETKM W HX SBOJIOLMUS.
®opMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButne xxu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npoTepo3oiickas dphl. Ilaneo3olickas spa u €€ mepuoiabl: KEeMOPUUCKUH,
OPAOBUKCKHH, CHITYPUHUCKHN, JEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHH.

Me3so301ickas 3pa v €€ NeEPUOAbl: TPUACOBBIN, IOPCKUI, METIOBOM.

KaliHo3oiickas 3pa W €€ mNepuoAbl: MaJCOTCHOBBIM, HEOTCHOBBIN,
AHTPOIOTECHOBBIN.

XapakTepucTuKa KJIMMaTa U TeoJOorHnYecKuX mpoieccoB. OCHOBHBIE 3TaIlbl
ABOJIIONMM PACTUTEIBLHOTO M KHUBOTHOrO Mupa. ApoMopdo3bl y pacTeHHil u
KUBOTHBIX. [TosiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro MHpPA Kak OTpaxkeHue 3BOIONUU. (OCHOBHBIC
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOIMS YEJIOBEKA. AHTPOIIOJIOTHA KaK Hayka. Pa3Butre mpeacTaBlIeHUN O
MPOUCXOXKICHUN 4YelloBeKa. MeTonbl M3ydeHHsi aHTpornoreHesa. CxoacrtBa u
pa3nMuus 4EJIOBEKA U )KMBOTHBIX. CUCTEMATUUECKOE MOJIOKEHUE YETOBEKA.

JBwxkymue  cuibl  (pakrtopsl)  aHTpomorene3a.  HacneacTBenHas
U3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 KHU3HH,
M3TOTOBJICHUE OPYJIUI TpyZAa, MBIIILICHHE, PEYb.

OCHOBHBIE CTAIMU Y BETBH 3BOJIIOLIMU YEJIOBEKA: aBCTPAIIONUTEKH, HelIoBEK
ymenslii, YenoBek mnpsaMoxondamuii, YenoBek HeanaepTraibckuil, Yenoek
pasymHbIii. Haxoaku HMCKOMaeMbIX OCTaTKOB, BpPEeMsl CYIECTBOBAaHMsI, 00JIacThb
pacnpocTpaHeHus, 00BEM TOJTOBHOTO MO3Ta, 00pa3 KU3HH, OPYIH.

YenoBeueckue packl. OcCHOBHbIE  OOJBIIME  pachl:  €BPOMCOMIHAS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMjHas  (PKBATOpUaJbHAs),  MOHTOJOUIAHAsS
(a3uarcko-amepukaHckas).  UepTbl  MPUCTIOCOOJIECHHOCTH  MpEICTaBUTECH
YEJIOBEYECKUX pac K YCJIOBUSAM CYIIECTBOBaHUS. EIMHCTBO 4YEIOBEUECKUX pac.
Kputuka pacusma.

JdeMoHCcTpanuu:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpu, 4.
JapBuH.

Tabmunpl u cxembl: «Bo3nukHoBeHne CoJIHEUHOH cHcCTeMbl», «Pa3Buthe
opraHuueckoro mupa», «PactutenpHas kieTtka», <OKUBOTHas  KJETKay,
«IIpokapuornueckas kieTtka», «COBpEMEHHas CHCTEMa OPraHUYECKOTO MHPAY,



«CpaBHEHHE aHATOMHUYECKHX 4YEpT CTPOCHHUS YEIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMAaJCOHTOJOTHYECKHMX HAXOIOK  TMPEAKOB
COBPEMEHHOI0 4YelOoBeKa», «llpeBHenmmue moam», «pesaue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachh».

O6opynoBanue:  mymsiku  «lIpoucxoxnaeHue — dyenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTalblla, KPOMAHBbOHIIA), CIICNIKH WJIU
N300pKCHUSI KAaMEHHBIX OPYIud TEPBOOBITHOTO dYeIOBeKa (KaMHH-YOIIIEPHI,
pyoOuna, ckpebna), TeoxpoHoyoruueckass Tabnuna, KoJuiekuusa «Dopmbl
COXPAHHOCTH HUCKOMAEMBbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

[Ipaktrueckast padota Ne 1. «M3yueHue MCKOMAEMbIX OCTATKOB PACTEHHU U
JKUBOTHBIX B KOJUICKIIHSIX).

DKCKypcHusl «IBOJIIOIUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIN WM KPaeBEIUECKUI My3eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

OKoyorus Kak Hayka. 3ajauu U pa3feibl I9KOJOTHA. MeToabl SKOJTOTHUECKUX
MCCIIEOBAHNN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYIIHAsS, MOYBEHHAS,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckue (akropel. Knaccudukanusa skonorudyeckux (HakTOpOB:
abnoTtuyeckue, OWMOTHYECKHME U AaHTPOIOreHHble. JIeHCTBUE HKOJIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AlGuoTnueckue (HakTophl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEpHOaU3M.
[Ipucnocobnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buosornueckne puTMBl.

buotnueckune (bakTopBhl. Bunpr OMOTUYECKUX  B3aUMOJECHCTBHIA:
KOHKYPEHIIUS, XUIITHNYEeCTBO, CUMON03 1 ero (opmel. [lapasutusMm, koomneparus,
MyTyajqu3M, KOMMEHCAJIN3M (KBApTHPAHCTBO, HAXJCOHMYECTBO). AMEHCAIN3M,
HeWTpanu3M. 3HaueHUe OWOTHYECKMX B3aUMOJEHCTBHM JUIsl CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XApAKTEPUCTUKU monyysaiuu. (OCHOBHBIE IOKa3aTeNH
MOIMYJISILUU: YUCIECHHOCTbh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, INPHUPOCT,
Murpanus. J[MmHaMuka YucIeHHOCTH MOMYJISIIUNA U €€ PeryJisiusl.

JdeMoHCcTpanuu:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubr u cxemsl: kapta «IIpupogasie 30Hb1 3emum», «Cpeapl oOUTaHMS
opranu3MoBy», «®Doronepuoausm», «llonmynsiuu», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJISAnu UHPYy30puu-TyPenbkny», «[lumespie enm.

JlaGopaTopHble U MpaKTUYEeCKHEe PadOThI:



JlabopaTtopHnas pabota Ne 3. «Mopdonorndeckne 0COOEHHOCTH PaCTEHUN U3
Pa3HBIX MECT OOMTAHUS.

JlaGopatopHas padota Ne 4. «BnusiHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuueckas padota Ne 2. «Ilocy€T MIOTHOCTH MOMYJISIUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.

CooOmiectBO Opranu3smMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
POCTpaHCTBEHHAsA, Tpoduueckass (muienas). Buabl-momunantsel. CBsizu B
ouoneHose.

DKojornyeckue cuctemnl (9kocucteMsbl). lloHsitTue 00 »sKocucTEME U
ouoreorieHoze. DyHKIMOHATBHBIE KOMIIOHEHTBI JIKOCHCTEMBI: TMPOAYIEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBOopoT BELIECTB U MOTOK SHEPIrUU B HKOCHCTEME.
Tpoduyeckue (muiieBble) YPOBHM SKOCUCTEMbI. [IMileBble 1LeMM U  CETH.
OCHOBHBIE TIOKa3aTENIM HSKOCHUCTEMBI: OHOMacca, MPOAYKIHA. DKOJIOTUYECKHUE
nupamMubl: MPOAYKUHUH, YHCICHHOCTH, Ouomaccel. CBOICTBA 3KOCHUCTEM:
YCTOHYHBOCTD, CAMOpPETYIILus, pazButue. CyKieccus.

[TpuponHble SKOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHUCTEMA XBOMHOIO
WJIA LIMPOKOJIMCTBEHHOTO Jieca.

AHTpONOr€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpazue kak QakTop ycroiiunBocTH 3KocucTteM. CoxpaHeHHe
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. ['panuiibl, coctaB u CTPYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOcTH Ouocdepbl Kak
rJI00aJIbHOM 3KOCHCTEMBbI. J[MHaMHuecKoe paBHOBECHME W OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOr€OXUMHUYECKHE IIUKIIBI 3JIEMEHTOB (yriepoaa,
azota). 30HAIBHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Onochepe 3emiin. AHTPONIOTCHHBIC U3MEHEHHUs B Ouocdepe.
['1o6GanpHbIE YKOJIOTHYECKUE TTPOOIIEMBL.

CocyuiecTBoBaHHE PUPOJIBI u YeJI0BEYECTRA. Coxpanenue
O6ropa3zHoo0Opasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA pallMOHAIBLHOTO
yIOpaBlIeHUS] TPUPOAHBIMH pecypcaMd H WX HCIOJIb30BaHue. JlOCTIKeHUs
OMOJIOTMHU U OXpaHa MPUPOJIbI.

JleMoHCTpanum:

[Toptpetsi: A. [Ix. Tencau, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunpl u cxemsl: «[lumeBsie nenu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie coolmiecTBa», «llenmu nuTtanusy, «IKoJOTHYECKass TUPAMUIAY,



«buocpepa u yenoBek», «IKOCUCTEMA HIUPOKOJIMCTBEHHOTO Jeca», « IKocUcTeMa
XBOolHOro  neca», «buoneHo3 Bogoéma», «ArpoueHos», «lIpumepHsbie
AHTPONIOTEHHBIC  BO3JCWCTBHS Ha IpUpOLYy», «BaxkHeHMIIME HMCTOYHHUKHU
3arpsi3HEHMs BO3/lyXa M TPYHTOBBIX BOA», «[louBa — BaxkHeHIIas cOCTaBIAIOIIAS
ounocoeps», «PakTopsl Aerpaganuu nousy, «llapHukoBeiii 3gdexT», «DakTops
paZoOaKTUBHOTO 3arpsizHeHusi Ouocdepb», «OO0mas cTpykTypa Ouochepb,
«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi,
«KpyroBopot yrinepoaa B Ouocdeper», «KpyroBopot azota B Ipupoae».

OobopyznoBanue: Mojenb-anmianKanus «TUIUYHbIE OHOLEHO3bI», repOapuii
«PacturenbHble coobmiecTBa», Komiekunu «buonenos», «Bpeaurenu BakHemmx
CEJIbCKOXO3SIICTBEHHBIX  KYJIbTYp», TepOapuu M KOJUIEKIMH pAcTEeHUH W
KUBOTHBIX, MPUHAJICKAIINE K PAa3HBIM 3KOJOTMYECKUM TIPYIIaM OJHOTO BH[A,
Kpacnas knura Poccuiickoit ®enepauuu, H300paXKeHUs OXpPAaHSIEMBIX BHJIOB
pacTeHUi U )KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBHLIEI'O
OBPA3OBAHMUSA

Cornmacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K pPE3ysbTaTam
OCBOCHHUS OOyYaloIUMHUCA TporpaMM CcpeAaHero oOiiero  00pa3oBaHMUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType NMYHOCTHBIX pE3yJbTAaTOB OCBOECHUA IpeaMera «buomnorus»
BBIJICJICHBI CIICAYIONIME COCTABJISIONINE: OCO3HAHUE O00YYaIOIIMMUCI POCCUICKON
rpaXJ1aHCKON MJAECHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOINpENENICHNUI0, HajJu4yhe MOTHBaUM K OOy4YeHuio  Owojoruw,
I[eJICHANIPABIICHHOE DPa3BUTHE BHYTPEHHUX YOEKIEHUW JMYHOCTH HA OCHOBE
KITFOUEBBIX ITICHHOCTEW M MCTOPHUYECKUX TPATUIUN pPA3BUTHS OHOJIOTHYECKOTO
3HaHUsS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEHU
JESITETbHOCTH I[IEHHOCTHO-CMBICJTIOBBIMM ~ YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMONOTHYECKOTO  O0pa3oBaHWs, HAIUYUE OSKOJOTUYECKOTO TPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh IIEJIA U CTPOUTD KU3HCHHBIC TITAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUs mHpeamera «buonorus» AOCTUraroTCs B
€AMHCTBE Y4YeOHOW M BOCHUTATEIBHOW JAESITENBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMU, UCTOPUYECKUMU U Ty XOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE IMpaBUJaMU U HOPMaMHU
MOBEJICHUSI W CIIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCTIIMTAHHS U



CaMOpa3BUTHUSA, PA3BUTHA BHYTPEHHEH MO3ULMU JIMYHOCTH, MAaTPUOTHU3MA,
YBOKEHMS K 3aKOHY M IPABOIIOPSAAKY, YEJIOBEKY TpyZa U CTapLIEMy IOKOJIEHUIO,
B3aMMHOTO YBa)KE€HHs, OEPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TpaJAuLIMsAM MHOIOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, mpupone u
OKpY KarolleH cpere.

JIM4HOCTHBIE pE3yJbTaThl OCBOECHMS YydeOHOro mnpeamera «buomorus»
JOJKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTh 00YYarOMIMXCSl PYKOBOJICTBOBATHCS
c()OpMUPOBAHHON BHYTPEHHEH MO3ULUEH JMYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUECHTALIUM, IO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IEHHOCTSAM POCCHUHCKOTrO OOLIeCTBa, pPACIIMPEHHUE >KU3HEHHOI'O
ONBITA U OMNBITA JAEATEIBHOCTH B IPOLECCE PEATU3ALNNA OCHOBHBIX HAIIPABICHUMN
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS

Cc(OpPMUPOBAHHOCTH IPAKIAHCKOM MO3ULUHU 00YUYaIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYLHMOHHBIX IpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPAIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IIPU CO3AAHUU
y4€OHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TO3HABATENBHBIX 3ajay, BBINOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO 1O OTHOUIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHME YYMUTHIBATh B CBOUX JEHCTBUSX HEOOXOIWMOCTb KOHCTPYKTHBHOTO
B3aMMOJCHCTBUS JIIOJEH ¢ pasHbIMU YOEXKIECHUSAMHU, KyJIbTYPHBIMA HEHHOCTAMU U
COILIMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBINIOJHEHUS
yueOHBIX, TIO3HABATENbHBIX W HCCJIENOBATENbCKUX 3a/1ay, YBAKUTEIHHOTO
OTHOIIIEHUSI K MHEHHMIO ONIOHEHTOB IMpPH OOCYXIEHHWU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU ESITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUNCKOU rpakIaHCKOU WJICHTUYHOCTH,
NaTpUOTHU3Ma, YBAXKEHHS K CBOEMY HapOJy, YYBCTBA OTBETCTBEHHOCTH IEpEN
Ponunoil, ropaoctu 3a CBOW Kpai, CBOWO PoauHy, CBOM S3BIK U KYJIBTYDY,
IIPOIIUIOE M HACTOSAIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K NIPUPOJHOMY HACIIEIUIO U MaMITHUKAM HPUPOJIbI,
JOCTHKEHHSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;



CHOCOOHOCTh OIICHUBATh BKJIAJl POCCHICKMX YUEHBIX B CTAHOBJICHHE U
pa3BuTHE OMOJOTMM, TMOHMMAaHUS 3HAYEHUA OWOJIOTMM B IO3HAHUHU 3aKOHOB
IPUPOABL, B dKU3HH YEJIOBEKA U COBPEMEHHOT'O OOIIECTBA;

ueliHas yOeXIEHHOCTh, TOTOBHOCTh K CIy)KE€HHIO U 3amure OredecTsa,
OTBETCTBEHHOCTH 3a €ro Cylb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHICKOTO HAPOJa;

c(pOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MIOBEICHUS;

CIIOCOOHOCTh OLIEHHMBATh CHUTYyallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTHUPYSICh HA MOPAJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAaHME JIMYHOT'O BKJIAJa B IOCTPOEHUE YCTOMYMBOr0O OyAYyLIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJIUTENSAM, CO3JJaHUIO CEMbH HA OCHOBE
OCO3HAHHOTO NPHUHATHS LEHHOCTEH CEMEWHONW JKU3HU B COOTBETCTBHHM C
TpaauuusMu HapoaoB Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOUIECHUH;

IIOHUMaHUE AMOLIMOHAJILHOTO BO3JEHCTBHS JKUBOW IPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPD&)KEHHMIO B Pa3HbIX BHJAAX HCKYCCTBA, CTPEMIICHHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢pusnyeckoro BocnuTaHusi, GOPMHPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

NOHMMAaHHWE U pealu3alus 370pOBOro M 0e30macHoro oopasza KU3HU
(310poBO€  mHUTaHHWE, COOJIOJEHHME TUTHEHUMYECKUX TpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHAbIXA, pEryJspHas Qu3nyeckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIIEHHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHMMaHHWE IICHHOCTH TPaBUJ HMHIMBUIYAJbHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN U HENPUSITHS BPEAHBIX MPUBBIYEK (YyMOTpPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs);

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE LICHHOCTH MacTePCTBa, TPYAOI00HE;

TOTOBHOCTh K AKTHUBHOM JI€ATENbHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIpaBJIeHHOCTH, CIOCOOHOCTh MHHUIIMMPOBATDH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHSATH TaKyIO €S TEIbHOCTD;

UHTEpEC K pa3inyHbIM chepaM mpodhecCHoHATbHON e TENbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOpP Oyaymiedl mnpodeccud U pearTn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBI;



TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHUI0O W CaMOOOpa3OBaHHMIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) IK0JIOTHYECKOT0 BOCTIUTAHUS

HKOJIOTHYECKH 1€JIECO00pa3HOE OTHOIIEHHE K MPUPOJIE KaK HCTOYHHKY
JKW3HU Ha 3eMJIE, OCHOBE €€ CYyIlIECTBOBAHHS;

MOBBIIICHHE YPOBHS SKOJOTHYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLEHKM MX BO3MOXKHBIX IOCIEICTBHA IS
OKPY’KAIOILIEH CPEIbI;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
peuieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpUOOpETaeMble NpPU H3YYEHUU OHOJIOTHH
3HAHMSI W YMEHUS MpU PEIICHHH MpoO0JIeM, CBS3aHHBIX C PALMOHAIBHBIM
OPUPOJIONIOIb30BaHUEM  (COOJIIOJIEHUE  MpaBUI  TOBEJIEHUS B  IMPHUPOJE,
HaIIpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B DSKOCHUCTEMAax, OXpPaHY BHJIOB,
AKOCUCTEM, OHOChepbI);

aKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEI  OKpYyKarolleu
NPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE HKOJIOTHYECKUE
NIOCJIEICTBUS PEAIPUHUMAEMBIX ACHUCTBUI U IPEIOTBPAILATD UX;

HaJIM4KME PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeSATEIbHOCTH AKOJIOTUYECKOMN HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAIIBHOM
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOM JEATEIBHOCTH 3KOJIOTMYECKON
HaIlPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENBCKON KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHUMaHUE crneuu@uKkd OHOJIOTUM KaK HayKd, OCO3HaHUs €€ poJu B
(GbOopMHpPOBaHUM PALMOHATIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpECTaBICHUS 00 OKpYXalolleM MHUpE Kak O €IUHCTBE IPUPOJIbI, YeJOBEeKa U
o0miecTBa, B MO3HAHUM MNPHUPOJIHBIX 3aKOHOMEPHOCTEH M pEeUIeHHH MpodiieM
COXpaHEHUs! TPUPOAHOTO PABHOBECHUS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
o0OecrieueHrss HOBOTO YpPOBHSI Pa3BUTHSA MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  peIIaTh PEeCcypCHble  NpoOJeMbl  Pa3BUTHUSA
YeJI0BEYeCTBa, MOMCKA MyTeH BBIXOJA U3 II00ANBbHBIX HKOJIOTHYECKUX MPOOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIIBLHOMY



UCIIOJIb30BAaHUIO TPHUPOAHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHUH OWOJOTMYECKUX 3HAHUW B LEMAX
NOBBIIIEHUST OOWIEH  KyJbTYypbl, €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM 4acT (PYHKUIMOHAJIBHON I'paMOTHOCTH oOydarouiuxcs, GopMupyemoin
IpU U3YYCHUH OHOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIONb30BaTh IIOJy4aeMble 3HAHUS U1 aHalIu3a H
OOBSICHEHUS! SIBICHUN OKPYXKAIOIEro MUpPa M MPOUCXOAIUX B HEM M3MEHEHHH,
YMEHHE JejlaTh OOOCHOBAHHBIE 3aK/IIOUYEHHUS HAa OCHOBE HAayudHbIX (AKTOB U
UMEIOIINXCS JAHHBIX C IENBIO0 MOTYYCHHSI TOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OMOJIOTWYECKHE 3HAHMS IS
pelieHus mpodieM B PeasibHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAaHUE LIEHHOCTH HAyYHOW JAEATEIbHOCTH, FOTOBHOCTb OCYIIECTBISThH
MPOEKTHYIO M UCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHANBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTH K  HEMpPEpHIBHOMY  00Opa3oBaHUIO W
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYCHHIO HOBBIX 3HAHMNA MO OWOJIOTUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMMU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHHS yueOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMbIe i1 (OPMHUPOBAHUS MUPOBO33PEHUSI O0YyYaIOIIHUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOIIEHayYHbIE MOHATHUS, OTpaXKarolue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHsl, sIBJICHUE, MPOLIECC,
CUCTEMa, Hay4YHbIN (paKT, MPUHLMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleloBaHue,  HaONIoJleHWe,  HU3MEpPeHHe,  OKCIEPUMEHT U APYTHx),
yHHUBEpCajbHble YyueOHble JeHCTBUS (TO3HABAaTENbHbIE, KOMMYHHKATHUBHBIC,

pETYJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH ¥  COIMAJIBHOM KOMIIETEHIIMU OOYy4YaloIMXCsA, CIOCOOHOCTD
o0yJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHBIC,

MUPOBO33pPEHYECKUE 3HAHUSI W  YHUBEpPCAIbHBbIE Yy4eOHbIE JCHCTBHS B
MO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MertanpenMeTHble Pe3yJbTaThl OCBOCHUSI TMPOTPAMMBI CPEIHETO OOIIero
00pa3oBaHus I0HKHBI OTPAXKaTh:

OBJaanenne YHUBEPCAIbHBIMHU Y4eOHbIMU NMO3HABATEJIbHBIMHU
NEeUCTBUSAMMU:

1) 6a3oBbIe JJOrHYeCKHE e CTBUSI:



CaMOCTOSITENNFHO ~ (OPMYJIUPOBaTh M aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONIb30BaTh TMPU OCBOCHUU 3HAHUH TPHUEMBI JIOTHYECKOTO MBIIUICHUS
(amanm3a, cUHTE3a, CPaBHEHMS, KiIacCU(pUKaIIU, 0O00OIICHHS ), PACKPBIBATh CMBICT
OMOJIOTUYECKUX MOHATUM (BBIIENSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C APYTUMU TOHATUSAMU);

OTIpPENENATh LENN JACATeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCITI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OOBsICHEHUSI (DAKTOB U SIBJICHHM
KUBOU MPUPOJBI;

CTPOUTH JIOTUYECKHE pacCykAeHus (MHIYKTHBHBIC, JACIYKTUBHBIC, TII0
aHaJIOTWM), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PaccMaTpPHUBAEMBIX
SBJICHUSIX, (DOPMYIHPOBATH BHIBOBI U 3aKIIOUCHMS;

OPUMEHATh  CXEMHO-MOJEJBHBIE  CpEeAcTBa ISl MPEICTAaBIICHUS
CYIIECTBCHHBIX CBS3€M M OTHOIICHUU B M3Y4aeMbIX OMOJOTHMUYECKUX OOBEKTax, a
TakKe  TPOTHUBOPEYM  pa3HOTO  poJa,  BBIIBICHHBIX B Pa3iMUHBIX
UH(GOPMAIMOHHBIX NCTOYHUKAX;

pa3pabarbiBaTh IUIaH pELIEHHUs NPOOJEeMbl C YYETOM aHaIU3a UMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepuaIbHbIX PECYPCOB;

BHOCHTH KOPPEKTHBHI B JACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHMSIX  PEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJECHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX PoOIIeM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HAaBBIKAMHM  pasperieHusi MpoOyieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEUICHHsI MPAKTUUECKUX 33]1a4, TPUMEHEHUIO
Pa3IMYHBIX METOIOB MIO3HAHUS;

UCTIONB30BaTh PAa3jMuHbIe BUABI JCATEILHOCTH TO TMOJYYCHHUIO HOBOTO
3HaHWs, €ro WHTEpPIpETAlH, MPeoOpa3oBaHUI0 W TPHUMEHEHHI0 B YYeOHBIX
CUTyalUsX, B TOM YHUCJI€ IPU CO3JaHUH YUEOHBIX U COI[MAIbHBIX IPOEKTOB;

(GbopMUpPOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHOH TEPMUHOJIOTHEH,
KITIOYEBBIMH TTOHITHSIMHA U METOJIaMU;

CTaBUTh M (OpMyIUpoBaTh COOCTBEHHBbIE 3aJayl B 00pa30oBaTEIbHOU
JESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/Jauy,
BBIIBUTATh TUINOTE3Y €€ pelIeHHs, HaXOAWTh apTryMEHThI Ji JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUU PEILICHHUS;



aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pELICHHs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATH MPUOOPETEHHBIN OIBIT;

OCYUIIECTBJIATh LI€JICHANIPABICHHBIA MOUCK MEpPeHOca CPEJCTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHANBHYIO CPELY;

yMETh IMEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3ZHENIEITeIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE MJIE€U, IpeUlaraTh OPUTMHAIbHBIE MOJIXOJbl U PELICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopmMaumei:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMALMU (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-IIOMYJIIPHOM JuTeparype, OHOJOTMYECKUX CIOBapsAX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHAIM3HPOBAThH
UHGOPMAITMIO PA3IMYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OIEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GopMyIMpOBaTh 3aMpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
otbope Omosornueckoi mHOpMaIKU, HEOOXOAUMOM JJIs BBITOJTHEHUS YICOHBIX
3ajay;

npuoOpeTaTh OMNBIT HCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIb30BAaHUS Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYI0  (GOpMYy  IpEACTaBICHUS
ounonornyeckor uHpopmauu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUILIbI, PUCYHKH
" Ipyroe);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Ononornyeckor HHPOpPMANUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJibl, aOO0peBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaTJISAHOCTH;

BJaJeTh  HABbIKAMU  pAclO3HAaBaHWA U 3allUThl  HH(pOpMaLMH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBJ'la}IeHI/Ie YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA HeﬁCTBHﬂMH:

1) obmennme:

OCyHICCTBJIITh KOMMYHUKAIIMU BO BCCX C(l)ean JKN3HU, dAKTUBHO Y4aCTBOBATb
B JWAJIOTE WM JTUCKYCCHUU TIO CYIIECTBY OOCYXmTaemoil TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJECHHUS OTHOCHUTEIHHO BBIMNOJHEHHS IMpeiaracMoi



3aJja4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3ULUN APYTUX YYACTHUKOB
JIMajora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJbHbIE CpEJCTBA OOIICHMS, TMOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYyalluH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IUYHBIMU CHOCOOaMM OOIEHUS U B3aUMOJICHCTBHUS, MOHUMATDH
HaMEPEHUs IPYTUX JIOJIECH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU PopMme hopMyTupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAasl 1eSITeJIbHOCTh:

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOU
paboThI IPH pEIICHUH OMOJIOTHYECKOUM Mpo0OsieMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUN YyIeOHOM 3a1auH;

BBEIOMPATh TEMATHKy W METOABl COBMECTHBIX JCUCTBHH C y4&TOM OOIMHNX
MHTEPECOB M BO3MOKHOCTEH KaXK/IOTO YJieHa KOJUICKTHBA,

OPUHUMATh II€Td  COBMECTHOM  JEATEIbHOCTH, OPTaHW30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IUJIAH JCHCTBUH,
pacnpenensiTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOM paboThI;

OILICHWBAaTh Ka4yeCTBO CBOETO BKJIaJa M KaXKIOTO yYaCTHUKAa KOMaHIBI B
001Ut pe3ysbTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

nmpeasiaraTh HOBBIE TPOEKTHI, OIICHHBATh WJIEU C TIO3UIMA HOBU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH,

OCYIIECTBISTh TMO3UTHUBHOE CTPATETUYECKOE TOBEAECHUE B Pa3IHMYHBIX
CUTYaIHSIX, TPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIIMATHBHBIM.

OByaieHHe YHHBEPCAJbLHBIMHU PEryJsiTABHBIMH JeHCTBUSIMH:

1) camoopranu3anusi:

UCTIONb30BaTh OHMOJOTUYECKUE 3HAHUS JUIS BBIABJICHUS MPOOJIEM U UX
PEIICHHUS B )KU3HECHHBIX M YU€OHBIX CHUTYaI[UX;

BBHIOMpATh Ha OCHOBE OHWOJIOTMUECKHX 3HAHWUW IICJIEBHIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHUCTBUSIX M MOCTYIKaX MO OTHOIICHHUIO K >KUBOW MPUPOJIE,
CBOEMY 37I0POBBIO U 3JI0POBBIO OKPY’KAIOIINX;

CaMOCTOSITENTFHO OCYIIECTBIISATh TO3HABATEIBHYIO JESATEIbHOCTD, BBISBISATH
poOIeMBbI, CTaBUTh U (HOPMYIUPOBAThH COOCTBEHHBIC 3a7a4d B 00pa30BaTEILHOMN
NESATSIIBHOCTH 1 YKU3HEHHBIX CHTYAIHIX;

CaMOCTOSITENIFHO ~ COCTAaBJATh TIUJIAH pELIeHUs MpodsieMbl C  Yy4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH W TIPENIOUTEHHI;



JaBaTh OLEHKY HOBBIM CUTYalLlUsIM;
pacIMpATh paMKH Y4EOHOTO MPEAMETA HA OCHOBE JIMYHBIX NMPEANOYTEHUN;
JieNaTh OCO3HAHHBIN BHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD

3a pEILICHMUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO IIUPOKOH SPYAUINH B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTEIbHBIN U
KYJbTYPHBIN YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJETh  HABBIKAMHM  IO3HABATEJILHOM  pe(JeKcuH KaKk  OCO3HaHMS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIBHBIX IMPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUI, UCNOJIb30BaTh NPUEMBI peQuieKCUM NJIsi OLEHKU CUTyalluu, BbIOOpA
BEPHOT'O PELICHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS IO HX
CHUKEHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIPU AaHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

3) npuHsATHE CeOs M IPYTUX:

PUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBhl APYIMX IIPpH AaHAINW3E pEe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl OcBOoeHHS mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT CeUpUUYECKUe 71 yueOHOro mpeamera «buomorus
Hay4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBHM 1O OCBOCHHIO, HHTEPIIPETAIIUU U
npeoOpa30BaHUIO 3HAHUM, BUJIBI JICATEIIBHOCTH IO MOJYYCHHI0 HOBOTO 3HAHUS U
MPUMEHEHHUIO 3HAHWI B Pa3JIMYHBIX yU4EeOHBIX CUTYyalMsIX, a TaKX€ B peaybHBIX
KU3HCHHBIX CUTyaIlUsX, CBA3aHHBIX ¢ Owuonorueil. B mporpamme mnpeameTHbIC
PE3yNbTAThl IPEACTABIICHBI TIO TO/1aM O0yUYEHUSI.



10 kaacce

[IpenmeTHBIE pE3yNIbTaTBl OCBOCHHs yueOHOro npeamera «buonorus» ¢ 10
Kslacce NOJIKHBI OTPaKAaTh:

c(hOpMHPOBAHHOCTh 3HAHUM O MECTE U POJIU OUOJIOTUH B CUCTEME HAyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAYYHOTO MHPOBO33PEHHUS, O BKIAJE POCCHUCKUX U
3apyOeXKHBIX YYEHBIX-OMOJOTOB B  pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa ISl pEeIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COAEpKAHME OHUOJIOIMYECKUX TEPMHHOB M TOHSTHM:
KW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0OMEH BeEIIeCTB M IpeBpalleHue
HHEPrUMn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasT OpraHu3alisl KUBBIX CUCTEM,
CaMOBOCIIPOM3BEIeHUE (PENPOAYKIIHSI), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTHMYECKHE Teopuu (KIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJIKYJApHON Ouosiornu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 LEHTpax MHOrooOpasus u
IIPOUCXO0XKJIEHNS KyJIbTYpHBIX pactennii H. M. BaBwiosa), onpenenars rpaHULbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BIIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOJIIOICHHE U
OMHMCAHHWE MKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHUI, OpraHu3alus U IMPOBEACHHE
OMOJIOTMYECKOTO  DOKCIEPUMEHTAa,  BBIIBW)KEHHUE  TUIIOTE3bl,  BBISBICHHUE
3aBHCHUMOCTH MEXIY HCCIEyEMbIMU BEJIMYMHAMH, OOBSICHEHHE IOJyUYE€HHBIX
pPE3yNbTATOB, UCIOJIb30BAHHBIX HAy4YHBIX NOHSTHH, TEOPUA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUH MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIECIATH CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK IMPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHUs] HEPTUU B KIIETKe, (DOTOCHMHTE3A,
IJIACTUYECKOTO W DJHEPreTMYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATBLHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE MPUMEHATH MOJyUYEHHBbIC 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
MPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HM C 1IeJbl0 oOecriedeHus: 0e30MacHOCTH CBOETO 3/I0pOBbSI M 370POBBS
OKPYXAaIOIUX JI0EH, COOMI0/IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJHON cpene, MOHUMAHHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBpEMEHHOW  Ouomoruu U OMOTEeXHONOTUH  JUIsI  PAlMOHAIBHOTO
IPUPOAOIIOIb30BaHNS;



YMEHHE pellaTh »JJEMEHTAapHble TEHETHYECKHe 3aJaud Ha MOHO- H
TUTMOPUIHOE CKpEUIMBAaHKE, CLEIUICHHOE Haclel0BaHHe, COCTaBIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS NJS1 MPEICKa3aHHsl HAcleOBaHUS MPU3HAKOB Y
OpPTaHU3MOB;

YMEHHUE BBINOJHATH Ja0OpaTOpHBIE W MpPAaKTUYECKHe paboThl, COOII0AATh
npaBuiia pu paboTe ¢ yueOHBIM U JIaOopaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHUYECKH OICHUBAaTh U HWHTEPIPETHPOBATh HHGPOPMAIUIO
OMOJIOTUYECKOTO  COJEpKaHUs, BKIIOYAIONIYI0 TIICEBJIOHAyYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeicTBa MacCOBOW MH(POPMALIMHU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBAaHUI B OHOJIOTHUH,
MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011asi OMOJIOTHYECKYI0 UH(DOPMAIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUMHBIN anmnapat OMOJIOTHH.

11 kaace

[IpenMeTHbIE pe3ynbTaThl OCBOEHUs yueOHOro mpeameta «buonorus» ¢ 11
Kslacce NOJIKHBI OTPAKATh:

c(hOpMHPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HaHHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWM COBPEMEHHOM €CTECTBEHHO-
HAayYHOW KapTHHBI MHpPa W HAyYHOTO MHPOBO33PCHHS, O BKJIAJIC POCCHHCKHX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs )KU3HECHHBIX 3a/1a4;

YMEHUE PACKpPBIBATh COJEpPNKAHUE OWOJOTMYECKUX TEPMUHOB WU TOHSITHUI:
BU/JI, MOMYJISALUS, TeHODOH, IBOITIOLUS, ABMKYIIUE CHIbl ((PAaKTOPBI) DBOJIIOINH,
MPUCTIOCOOJICHHOCTh OPTaHW3MOB, BHI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, e  MUTaHUS,
HKOJIOTHYECKas Mpamua, OoreoleHos, onocdepa;

YMEHUE H3JIaraTb OWOJOTHYECKHE TeopuH (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTCTHYECKAash TEOpPUS DBONIOIWHN), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapimieBoro cxoactea K. M. bapa, depenoBaHusi TJIaBHBIX HaNpaBJICHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEIISITh TPAHUIIBI KX TTPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

YMEHUE BJIaJICTh METOJIaMHU HAYYHOTO ITO3HAHMS B OMOJIOTHUN: HAOIIOICHHE U
OIMCAHKE JKUBBIX CHCTEM, IPOIIECCOB M SBJIICHHWM, OpraHU3alus W IPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bI,  BBISBICHHE
3aBUCUMOCTH MEXy WCCICIyEeMbIMH BEIUYWHAMHU, OOBSCHEHUE IOTYYSCHHBIX
pE3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPHWA W 3aKOHOB, YMCHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;



YMEHUE BBIICIATH CYIIECTBEHHBIC TPU3HAKU CTPOCHUS OMOJOTHUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB,
OMOTeOEHO30B U  JKOCHUCTEM, OCOOCHHOCTH IMPOLIECCOB: HACJIEACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB M TOTOKAa DHEPIMH B JKOCHCTEMAaX, AHTPONOTEHHBIX HM3MEHEHHH B
HPKOCHUCTEMAaX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB U OHMOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
MPOLIECCOB U SIBJICHUU, JJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C Ienplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3IOPOBBS
OKPY>KaIOIIUX JTIO/ICH, COOMIOIEHUSI HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOMICH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBPEMEHHOW OMOJIOTUH JJIsI pallUOHATIBHOTO MPUPOIOI0JIb30BAHUS;

YMEHHE PEeIlIaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a/7aUd, COCTABISATH CXEMBI
MepeHoca BEIIECTB U DHEPTUH B IKOCHUCTeMax (LIETH MUTaHUs);

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M TIPaKTUYECKHUE padOThl, COOIMIOIATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W HWHTEPIPETHPOBATH HHGPOPMAIIHIO
OMOJIOTHYECKOTO  COJIEP)KAaHUSA, BKIIOYAIONIYIO0 T[ICEBJOHAYYHBIE 3HAHUS W3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(GOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpUBaTh  IJ00AJIbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3ULHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6uoIornYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypchbl
bu6nuoreka [IOK
1 broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P t https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH 0 https://m.edsoo.ru/7f41¢292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso00.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3MEHYMBOCTD 3 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 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
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edso.ru/7fA1ecT4
bubmuoreka [IOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 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

YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1. buonorusi: 10 xnacc: yueOnuk (Poccuiickuii yueonuk: YMK B.U. CuBornazona)
/A.A. Kamenckuii, E.K.Kacnepckas, B.1.CuBornazos — M.: [Ipocsermienue.

2. buonorus: 11 xmace: yuebnuk (Poccuiickuii yaeonuk: YMK B.U. CuBornazosa)
/A.A. Kamenckuii, E.K.Kacnepckas, B.1.CuBornazos — M.: [Ipocsernienue.

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

1. TlpumepHbie mnporpaMMbl 1o Ouosnioruu K yueOHuky g 10-11 kmaccoB

o01eo0pa3zoBaTeNIbHBIX YUpekIeHr / ba3oBelil ypoBeHs/ A.A.KaMeHckui,

E.K. Kacniepckas, B.1. CuBornazos — M.: [IpocBemienue

A. B. KyneB «O6mas ouonorus. 10 knacey, C-TIlerepOypr, «[laputer.

A. B. KyneB «Ob6mas 6uonorus 11 kmacey, C-IlerepOypr, «Ilapurer»

0. O. JI. Bamienko «buonorus. [loypounsie tiansl. [IpodunbHblil ypoBeHbY,

Bousrorpan, «Yuurtenb»

5. buonorus. 10—11 knaccsl: paboyast nporpamma K tuHuM Y MK «KuBas
npupoza» : yaueOHo-meronnyeckoe nocooue / C. H. McakoBa. — M.: Benrana-
I'pad.

6. buomorusa: 10—11 knacc: meToguueckoe mocooue / M. B. JlemuueB. — M..:
Benrana-I"pad.

7. bwuonorus: 10 knacc: yueOnuk (Poccuiickuii yueonuk: JKuast nmpupoja) /A.A.
Kamenckuii, H.}FO.Capsruea, C.H.UcakoBa. — M.: Benrana-I'pad.

8. buonorus: 11 wmacc: yuebnuk (Poccuiickuii yueonuk: Kupas npupomaa) /A.A.
Kamenckuii, H.}FO.Capsruea, C.H.UcakoBa. — M.: Benrana-I'pad.

9. buonorusi: 10-11 xnaccel: pabouasi Terpanap Kk yueOHUKy A.A. Kamenckwuii,
H.}O.Capsiuesa, C.H.UcakoBa. — M.: Benrana-I'pad; 6a30BbIif ypoBEeHb

B s w

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

www.spheres.ru

www.shishlena.ru

http: //bio.1september/ru
http://Ippbio.ucoz.ru/index/botanika/0-17
http://mirbiologii/ru
http://www.openclass.ru
http://www.bioloogyexpets.ru

http: //vneuroka.ru
hhttp://www.biology.ru
http://biologiya.net

http://edu.km.ru
http:;//www.uchpooortal.ru



http://www.shishlena.ru/
http://lppbio.ucoz.ru/index/botanika/0-17
http://mirbiologii/ru
http://www.openclass.ru/
http://biologiya.net/
http://edu.km.ru/

http://school-collection.edu.ru
http://www.zavuch.info
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