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[lpu pa3zpaboTke TpOrpamMMbl MO OHOJOTUM TEOPETHYECKYI0 OCHOBY IS
ompezeNeHus] MOAXOAOB K (OPMUPOBAHUIO COJEp)KaHUs Y4YeOHOTOo MpeaMeTa
«buonorusi»  coctaBuiM: KoHuentyaneHble mnoioxenns PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIel, COAEp)KaHUS, pPE3yJbTaTOB OOydYeHUS U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBHIMTYCKHUKOB, MOJIOKECHHS 00 OOIIHMX HESIX U
NPUHIUIAX, XapaKTePU3YIOIMX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO
obOmero oOpasoBanus B Poccuiickoit ®enepanuu, a TakXKe TMOJOXKEHUS O
crienrdurke OUOJOTUH, €€ 3HAUYCHUH B MO3HAHUU KUBOW MPUPOJIBI U 00ECIIEUYECHUHN
CYILIECTBOBAHMs YeJIOBeUeCKOro oodmiecTBa. COTJacHO Ha3BaHHBIM IMOJIOKCHUSM,
oTpezieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMEBI TI0 OMOJIOTHH U €€ CTPYKTypa.

[IporpaMMa 1o Ouosoruu ma€T MpeacTaBICHHE O IeNax, 00 obmen
CTpaTeruu OOY4YEeHHS, BOCHHTAHUS W PA3BUTHA OOYYAIOIUXCS CPEICTBAMHU
ydaeOHoro mpeamera «buosorus», omnpenenseT o00sA3aTeIbHOe MPEIMETHOE
COJIep)KaHue, €ro CTPYKTypy, paclpeneicHhue TI0 pasfeinaM H  TEeMaMm,
PEKOMEHIyeMYI0 TOCIIE0BAaTEIbHOCTh U3YUYCHHsI YyUeOHOr0o Marepuana ¢ yu4éToMm
MEXKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH 0Opa30BaTEILHOTO
mpoiiecca, BO3PAaCTHBIX OCOOCHHOCTEN 00YJarOITIXCS.

B mporpamme 1o OWONOTMH Tak)Ke YUYUTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METallpeIMETHBIM H TPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMHPOBAHWM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBLHOM
NEeATeTbHOCTH/YUeOHBIX JIEUCTBUM OOYYAIOMIMXCS TI0 OCBOCHHIO COJICPKAHUS
ouosiornyeckoro ob6paszoBanusi. B mporpamme mo Owosorum (10-11 kmaccsl,
0a30BBIi YpPOBEHb) pEAIN30BaH MPHUHIMI TPEEMCTBEHHOCTH B H3yYEeHUHU
ouonoruu, 6yarogapsi 4eMy B HEM MMPOCMaTPUBACTCS HAITPaBICHHOCTh HAa Pa3BUTHE
3HAHWH, CBS3aHHBIX C (POPMHUPOBAHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33pPEHUS,
[ICHHOCTHBIX OPUEHTAIUI JIMYHOCTH, SKOJIOTHYECKOTO MBIIUICHUS, TPEICTABICHUIHA
0 3710pOBOM 00pa3e XU3HU U OepPEeKHBIM OTHOIIIEHHWEM K OKPYIKAIOIIEH MPUPOTHOM
cpene. Ilosromy Hapsigy ¢ uM3ydeHHEM OOIIEOMOIOTUYECKUX TEOPHM, a TaKkxke
3HAHUH O CTPOCHUHU >KHUBBIX CHUCTEM pPa3HOTO paHra M CYIIHOCTH OCHOBHBIX
NPOTEKAIINX B HUX IMPOIECCOB B MPOrpaMMe MO OMOJIOTHH YAEICHO BHUMAaHHE
UCTIOJIB30BAHUIO TIOJYYCHHBIX 3HAHUA B IOBCEIHEBHOW JKM3HH U PEIICHHS
NPUKJIAJHBIX 33724, B TOM YHCJC: MPO(GHUIAKTHKN HACICICTBEHHBIX 3a00JIeBaHMIA
YelioBeKa, MEINKO-TEHETHYECKOTO KOHCYJIbTUPOBAHHUS, 000CHOBaHHUS
HKOJIOTUYECKU 11€71eco00pa3HOro MOBEAEHUS B OKPYKAIOLIEH MpPUPOIHON cpene,
aHamM3a BIMSHUAS XO3SMCTBEHHOW [EATENPHOCTH YEJIOBEKa Ha COCTOSHHE
NPUPOIHBIX U UCKYCCTBEHHBIX 3KOCUCTEM. Y CHJICHHE BHUMAHHsS K TPUKIAIHON
HaNpPaBIEHHOCTH y4e0HOTO npeaMeTa «buonorus» MPOJUKTOBAHO
HEOOXOAMMOCTbIO OO€ECIeUeHHUsl YCIOBUM Il PEIIeHHUs] OJHOM M3 aKTyaJbHBIX
3aJa4  IIKOJILHOTO OMOJIOTHYECKOTr0 O0pa3oBaHMs, KOTOpas Mpearosaraet



dbopMupoBaHrue y 0OYyYarOMIMXCS CHOCOOHOCTH aJanTHPOBATHCS K M3MEHEHUSIM
JUHAMHYHO PA3BHBAIOIIETOCS COBPEMEHHOT'O MUPA.

buonorus Ha ypoBHe cpenHero oOmero oOpa3oBaHHs 3aHUMAET BAXKHOE
Mecto. OHa obOecneuuBaeT (OpMUPOBAHUE Yy OOYYAIOIIUXCS MPEACTaBICHUNU O
HAy4YHOM KapTUHE MHpA, paciiupseT U 00o0IaeT 3HaHUS O KUBOW mpupoie, e
OTJIMYUTEIBHBIX MpPHU3HAKaX — YPOBHEBOW OpraHU3alldd WU 3BOJIOLUHU, CO3AaET
yCJIOBHSI  JUISA:  TIO3HAHUS  3aKOHOB  JKMBOM  MPUPOIBI, (OPMHUPOBAHUS
(GyHKIMOHAJIBHOM T'PaMOTHOCTH, HaBBIKOB 3[I0pOBOTO W Oe3omacHoro obpasza
KHU3HHU, SKOJOTHYECKOTO MBIIUICHHUS, IICHHOCTHOTO OTHOIICHUS K KUBOU MPHUPOJIEC
U 4EJIOBEKY.

Bonbiioe 3nHaueHne OMOIOTHS UMEET TaKkKe JJIsl PeIICHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  oomero  oOpa3oBaHUsA,  COIUANM3ALMU
obyuaromuxcs. M3ydyenue Ouonoruu obecrneurBaeT yCJIOBUS Il GOpMHUPOBaHUS
WUHTEJUIEKTYaJIbHbIX, KOMMYHHMKAllMOHHBIX M  MH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYpBI, CIOCOOCTBYET MHTErpallid OMOJOTMYECKHUX 3HAHUI ¢
MPEAICTABIICHUSIMU U3 IPYTUX YUYEOHBIX MPEIMETOB, B YACTHOCTH, (U3UKHU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOKEHUS O MpeIHAa3HAYCHUH Yy4eOHOro IMpeamera
«buonorus» COCTaBUIM OCHOBY Ui ONpENeNieHUs IMOAXOAOB K OTOOpY U
CTPYKTYPUPOBAHHUIO €ro COJEp)KaHMs, MPEJCTABIEHHOIO B MpPOrpaMMme IO
ouooruu.

Ot60p conepxanusi yuebHoro mpeamera «buomorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TMO3UIMI KyJIbTYpOCOOOPA3HOTO MOAXOAA, B COOTBETCTBUHU C
KOTOPbIM OOy4aroluecs: TOJDKHBI OCBOMTH 3HAHUA W YMEHHMs, 3HAUUMble JIs
dbopmupoBaHus OOWIEH KYJbTYpbl, ONpPENEISIONINE AaJeKBATHOE IOBEICHUE
YeJioBeKa B OKpPYXKarollel MPHUPOAHOI cpese, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
KU3HH M TIPAKTUYECKON AesTenpbHOCTA. Oco00€ MECTO B ITOW CHCTEME 3HAHUU
3aHUMAIOT JIEMEHTHI COZICPKaHMS, KOTOPBIE CITy>KaT OCHOBOH It ()OPMHUPOBAHUS
MPEACTABJICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHE MHUpa U
IIEHHOCTHBIX  OPHCHTAIUSX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHW3allUU
OMOJIOrMYECKOro 00pa3oBaHMUsl.

CTpyKTypupoBaHHe COJEp>KaHUS ydyeOHOro Marepuana B Mporpamme IO
OMOJIOTUM OCYIIECTBICHO C YYETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUUA 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX >KMBOM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3ALMU U
3BOJIIOLIUU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeameta «buonorus»
BbIJIETICHBI CIIEAYIOIINE COJiepKaTeNbHble TUHUU: «buonorus kak Hayka. MeTo/sl
HayyHOTo To3HaHU», «KieTka xak Ouomormueckas cucrema», «OpraHu3M Kak
Oouonormueckas cucreMa», «CucTeMa W MHOT000pa3we OpPraHUYEeCKOTO MHUPAy,
«IBOIOLMS KUBON MPUPOJB», « IKOCUCTEMBI U TPUCYIIUE UM 3aKOHOMEPHOCTH.



[lens m3yuenus yueOHoOro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHHEe  OOYyYarONMIMMHUCSA 3HAHUAMH O  CTPYKTYPHO-(PYHKIIMOHATHHOU
OpraHW3alMK >KUBBIX CHCTEM pAa3HOTO paHra W MNpuoOpeTeHrne yMEHUU
UCIIOJIb30BaTh ATH 3HAHMS JJII TPAMOTHBIX ACHCTBUH B OTHOIIEHHH OOBEKTOB
YKUBOM TIPUPO/IBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmkenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 6azoBoM
ypOBHE 00ECIIEUNBAETCS PEIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBI 3HAHUW O OMOJOTMYECKUX TEOPHUSX,
YUYEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIaX, CIyXKalIuX OCHOBOU
UIst (POPMUPOBAHUSL TIPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTUHE MHUpPA, O
METO/IaX HAYYHOTO MO3HAHWS, CTPOSHUH, MHOTOOOPa3uu U OCOOCHHOCTSIX JKHBBIX
CHUCTEM PA3HOTO YPOBHS OPTaHU3AIMH, BBIAAIONTUXCS OTKPHITHSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHrue y OOYy4YalOMIMXCS IMO3HABATENIbHBIX, HHTEJUICKTYyaJlbHBIX U
TBOPYECKUX CTIOCOOHOCTEW B TMPOIECCe aHajdn3a JAaHHBIX O MYyTSIX Pa3BUTHS B
OWONIOTUY HAyYHBIX B3TJISIOB, WJEH W TOAXOJOB K HM3YyYCHHUIO JKHBBIX CHCTEM
pPa3HOTO YPOBHS OpPTaHU3AIUY;

CTAHOBJICHHE Yy OOydyarolmuxcsi oOmeld KyJabTypbl, (YHKIIMOHAIBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOIETO
MUpa JKMBOW MPUPOJILI HA OCHOBAaHWW 3HAHUW W OMbBITA, TOJYYCHHBIX TPU
W3y4YEHUU OMOJIOTHN;

dbopmupoBaHue Yy OOYy4YalOIIMXCA YMEHHM WJUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATENbHOCTU YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCMIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEIIOBEKOM >KHBOU
MPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOTIOICHUS STUYECKHIX
HOPM IPU IPOBEICHUN OMOJIOTMUYECKUX UCCIEA0BaHUM;

OCO3HaHUE IEHHOCTH OMOJOTMYECKUX 3HAHUM [IJIi TOBBIIICHUS YPOBHS
AKOJIOTHYECKOM KYJIBTYPBI, 11 POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

NPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHHM B TOBCEIHEBHOM KU3HU AJIS
OLICHKHU MOCJEACTBUN CBOEU JIESITEILHOCTH 110 OTHOLICHUIO K OKPYXKAKOUIEH Cpee,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBAaHHME M COOJIIOJIEHHE MEp MPOPUIAKTHKU
3a00s1eBaHUM.

B cucreme cpemnero obmero ob6pasoBanus «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OOS3aTENBHBIM yUEOHBIM MPEIMETOM, BXOISAIINM B
cocTaB npeaMeTHoM o0nacTi « EcrecTBeHHO-HAyUHbIE TIPEIMEThI.

Jnst u3ydeHus: 6MoJIoruu Ha 6a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
oTBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenmto), B 11 kiacce — 34
yaca (1 gac B Hegento).



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Tema 1. buoJsiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMM HayKaMu, (puiiocopueit, STUKON, 3CTETUKON U MPABOM.
Ponr Ouonoruu B (OpMUpPOBAaHMM COBPEMEHHOW HAay4YHOW KapTUHBI MUpA.
Cucrema OMOJIOTUYECKUX HAYK.

MeTtopI TO3HAHUS KUBOM MPUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAaHUE,
U3MepeHue, KiaacCU(pUKalMs, MOJAEIUpPOBaHUE, CTaTUCTHYecKas o00padoTka
JIAHHBIX ).

JdemMoHcTpanum:

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

Tabmuibl 1 cxeMbl: «MeTOo bl TO3HAHUS JKUBOU PUPOIBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YUYEHUU OMOJIOTUYECKUX O0BEKTOBY.

Tema 2. ’KuBble cucTeMbl U HX OPraHM3aLMS.

Kusblie cuctembl (OMOCUCTEMBI) Kak MpeAMET u3ydeHus: onongorun. Otandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOO0Opa3ue. YpOBHU OpraHU3alMU OMOCHCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIH, MOMYJIALUOHHO-
BUJIOBOM, 9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOC(EPHBIH.

JdemoncTpanuu:

Tabnuubl u cxeMbl: «OCHOBHBIE MPU3HAKU >KU3HWY», «YPOBHU OpraHU3aluU
YKUBOW IPUPOABD).

Oo6opynoBanue: moaenb MoJiekyibl JJHK.

Tema 3. XumMHu4ecKHil COCTAB H CTPOCHHE KJIETKH.

XHUMUYECKUIM COCTaB KIETKH. XUMHUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpanbHbIE BEIIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BelIlecTB B KieTke. llomnep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre OenKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEIKOB.
He3amenumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYyJbl (IIepBUYHAs, BTOpUYHAs, TpPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHME CcBoHcTBa OenkoB. buonormueckue
byHKIIUM OETIKOB.



depmentsl — Owonormdeckue Karanm3aTtopbl. CTpoeHue (QepmeHTa:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduuHoctb. KodepmenTtsl. Butamussbl.
OTnrunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCUpud03a),
aucaxapujibl - (caxaposa, JaKTO3a) U ToJMcaxapuibl (Kpaxmall, TJIUKOIeH,
HesuTo03a). buonornueckue GpyHKIUU yTIeBOIOB.

Jlununel: Tpurauuepuasl, Qochonunuasl, crepounsl. [ uApopUIBHO-
ruapodoOHble  cBoiicTBa. buomornueckue ¢Gynkumu aunuaoB. CpaBHeHHe
YTJIEBOJIOB, OEJIKOB Y JIMIUI0B KaK UCTOYHUKOB YHEPTUU.

HykneunoBesie xkucnotrsl: JHK u PHK. Hykineoruasl — MOHOMEpHI
HykJIenHOBbIX KucnoT. Ctpoenne u Qynkuuu JJHK. Ctpoenne u ¢pynkiuu PHK.
Buast PHK. AT®: ctpoenue u pyHKIINN.

[{utonorus — Hayka o kietke. Kiietounas teopus — mpuMep B3aMMOIEUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTObl U3yUeHUs KIIETKH.

Knerka kak menoctHas >xuBas cuctema. OOmMe TMNPU3HAKH KIETOK:
3aMKHYyTasi Hapy>kHas mMemOpana, monekynsl JIHK kak renermyeckuil ammapar,
CUCTEeMa CHUHTe3a Oerka.

Tunel KJIETOK: JyKapuoTHueckas W mpokapuotruyeckas. OcoOeHHOCTH
CTpOEHHUsI MpokKapuoTuueckor kietku. Kierounas crenka Oakrepuit. CTpoeHue
DYKApUOTUYECKOW KIIeTKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, >XUBOTHOU U
IrpUOHOMN KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAIUKC, UX
dbyukiuu. [nasmatnyeckas memOpana, e€ cBoiictBa u ¢pyHkiuu. [{uromnnasma u eé
opranounbl. OnHomeMOpaHHbie opraHounabl kieTku: JIIIC, anmapar I'onbmxu,
au30CcOMBl.  [loyaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILJIACTHJBI.
[Tpoucxoxaenne MUTOXOHApUA W miacTua. Buasl muactua. HememOpanubie
OpraHOMWJbl KJETKH: PpHUOOCOMBI, KIETOUYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTUKA. QDyHKIIMU OPraHOUI0B KJIETKU. BKiItoueHus .

SAnpo — perynaropHslil neHTp kiaetku. CTpoeHue sapa: siaepHas 000104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yuikunce, P. ®panximn, K. M. bap.

Juarpammel:  «PacripeneneHne XUMHUYECKUX OJJEMEHTOB B HEXKHMBOM
npupoze», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU IIPUPOAEY.

Tabmuubl n cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHure MOJIeKyJibl BOJIb», «brocunTes 0enka», « CTpoeHue MoJIeKyJibl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennosbie kuciotel. JJHK», «Ctpoenne momnekybt



AT®», «CTpoeHne 3yKapuoTHYECKOW KIETKN», «CTpoeHue KXUBOTHOW KIETKW»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpOeHHE MNPOKAPUOTUYECKON KIETKU,
«CtpoeHue siipa KIEeTKN», « Y TIeBOAbDY, «JIMIuabD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJi MPOBEACHHUS
HAOJIOICHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPAaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlabopaTtopHble U NpakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 1. «M3ydeHue KaTaIUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHas pabora Ne 2. «M3yueHue cCTpoeHUs KIETOK pPACTECHUI,
KUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax U ux
OIHCAHUE.

Tema 4. ’KuznenesiTeJbHOCTL KJIETKH.

OOMeH BeIIeCTB, WU MeTa00Iu3M. ACCUMUIIALMS (TIIAaCTUYECKUIT OOMEH) U
JTUCCUMUJTISINSA (SHEPTeTUUECKHii OOMEH) — JIB€ CTOPOHBI €IMHOrO IIpoliecca
MeTabonm3ma. Ponb 3aKOHOB COXpaHEHHWS BEIIECTB W DHEPTUM B TMOHUMAaHUU
MeTabonu3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(dHBIN U rerepoTpodHbIit. Poibs dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILEHUN SYHEPTUU B KIIETKE.

®dotocunre3. CBetoBas u TemMHOBass (a3pl (orocunrTeza. Peakuun
doTtocunteza. DpdexTuBHOCTh PoTOCHHTE3a. 3HAUEHUE (HOTOCHHTE3A ISl JKU3HU
Ha 3emue. Biausinue ycinoBuil cpenibl Ha (DOTOCHUHTE3 U CIOCOOBI MOBBIIICHUS €TI0
POJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHUI.

XeMOoCHHTe3. XEeMOCUHTE3UpYIole OakTepuu. 3HaYEHUE XEMOCUHTE3a IS
KU3HH Ha 3eMIIe.

DHepreTruecknii oOMeH B KieTke. PaciierniieHue BemecTB, BBIJCICHHUE U
aKKyMYJUPOBAaHHE DSHEPrud B KIJIETKE. OTalbl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buibl. KuciopoaHoe OKHCIIEHHE, WU KIETOYHOE
JIbIXaHUE. OkucnuTenbHOE dbochopunupoBaHue. OddekTuBHOCTD
HHEPreTUYECKOTro OOMeHa.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmanus u JHK.
Peanuzanusi reHeruueckoil wHGoOpMalUu B KIETKe. | €HETHYECKUM KOJ U €ro
cBoiictBa. Tpanckpunius — matpuuHblii cuate3 PHK. Tpancnsuus — 6nocunTes
Oenka. Ortambl TpaHchsanuu. KoawpoBanue aMuHOKUCTOT. Pombs pubocom B
OouocuHTe3e Oemka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpYChl. cTopus oTkpeiTus Bupycos (/. U.
WBanoBckuit). OCOOEHHOCTH CTPOECHHMS M JKU3HEHHOTO LHKJIa BUPYCOB.
bakrepuodaru. bonesnu pacTteHuid, >XKMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BHUY) — Bo36ynutens CIIM/a.



OOpatHast ~ TpaHCKpuWIIUs, peBepraza u  uHTerpaza. lIpodwumakrrka
pacrpoCcTpaHEHUs BUPYCHBIX 3a00JI€BaHUM.

JdemMoHcTpanuu:

[Toptpetsl: H. K. Konsuos, /. . MBanosckuii, K. A. Tumupsses.

Tabmuubl U cxembl: «Tunbel nutanusy, «Meradoauzm», «MUTOXOHAPUSD,
«OHepreTnyeckuii oOMen», «Xioportacty, «Dotocunres», «Ctpoenue JIHK,
«Ctpoenue u QPyHKIIMOHUpPOBaHUE TeHA», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xu3HeHHBIM 1k Bupyca CITN/la,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moxaenu-anmnkauuu «Yasoenue [IHK u Tpanckpumnuumsy,
«buocuntes 6enkay, «CTpoeHHe KIETKN», MOJeb cTpyKTypbl JTHK.

Tema S. PasmMHoOXKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KierouHblii 1IMKI, WM >KU3HEHHBIM 1Mk KieTku. MHTepdaza u MuUTO3.
[Ipoueccrl, mpoTekaromue B UHTepdaze. Perumkanusa — peakuus MaTPUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBII HabOp — KapUOTHIL
JlumionaHeIi W TalUIOMIHBIA ~ XPOMOCOMHBIE  HAOOphL.  XPOMATHIBI.
[{uTtomornyeckue OCHOBbI Pa3MHOXKEHUST M  HHIUBUAYAIBHOTO  Pa3BUTHS
OpPraHU3MOB.

Henenue knetkn — muto3. Craguu mutosza. IIpoueccsl, nmpoucxonsime Ha
Pa3HbIX CTAAUIX MUTO3a. BHOJIIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi TuGesb KJIETKA — aroITo3.

dopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Bunbl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHME OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VIcKyccTBEeHHOE KIIOHHMPOBAaHUE
OPTaHU3MOB, €r0 3HAYEHUE ISl CEIEKIIUU.

[TomoBoe pa3MHOKEHHE, €T0 OTINYHSI OT OECTIOJIOTO.

Meiio3. Craguu meio3a. IIpomecchl, MpoOUCXOSIIME HA CTaausIX Meno3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bBHOJIOTMYECKUI CMBICT H
3HA4YEHUE MEHo03a.

["ameTorenes — mporecc 0Opa3oBaHUsS TMOJOBBIX KJIETOK y IKHUBOTHBIX.
[TonoBeie >kene3pl: ceMeHHUKUA W sudHUKA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaTOoreHe3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUSI SAMIIEKIETOK W crepMaro3ouaoB. OIioJ0oTBOpEHUE.
[Taprenorenes.

WunuBunyanpHOoe pa3BuThHe (OHTOTEHE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAIBHOTO PA3BUTHSL Y TMO3BOHOYHBIX JKUBOTHBIX:
npobienue, ractpysiius, opraHorene3. IloctamOpuonanbHOEe pazButhe. TuIbI
NOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsMoe, Hempsimoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHUE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct n pasButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJNU Pa3BUTHSI.

JdemoHncTpanuu:

Tabmumpt 1 cxembl: «DOpMbl pa3MHOXKEHUS OpPraHU3MOBY», «JIBoitHOE
OIUIOAOTBOPEHUE y UBETKOBBIX pacTeHuil», «BererarnBHoe pa3MHOKEHHE
pacteHui», «Jlenenne xknetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii mukim», «Pernmukamus JHK», «Mutos»,
«Menos», «IIpssmoe u HenpsaMoe pa3BUTHEY, «I aMETOTeHe3 Yy MIIEKOIUTAIOIIUX U
YeJnoBeKay, « OCHOBHBIE CTaIMA OHTOTE€HE3A.

ObopynoBanue: MHKPOCKOII, MUKpOIpenapaThbl «CriepMaTo301,1bl
MJIEKOIIUTAIOLIETO», «SHIIEKIeTKa MIIEKONMUTAOWEro», «KapnoknHes B KieTKax
KOpEelIKa JIyKa», MarHuTHAas MOJEJb-alUInKauus «/leaeHue KIeTKu», MOJEIb
JHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTtopHble U NpakTHYecKHe padoThI:

Jlabopatopuas pabora Ne 3. «HaOmromenwe MHTO3a B KIIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopaTtopHas pabora Ne 4. «/3ydeHuwe cTpoeHHS TOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacjieCTBEHHOCTh U M3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mlctopus pazButus reHeTuku. Poibs nuronoruu
U OMOpPUOJIOTUU B CTAaHOBJICHHM Te€HETUKH. Bkiaa poccuiickux u 3apyOeiKHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKU (THOpUI0JIOTHUYECKH,
LIUTOT€HETUYECKUM, MOJEKYJISIPHO-TreHEeTUYeCKUil). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnyecKasi CHMBOJIMKA, UCIIOJIb3yEMas B CXEMax CKpEIMBaHUMN.

3aKOHOMEpPHOCTH HAacJIeI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE I'. Menaenem.
MonorubpuaHoe CKpellMBaHue. 3aKOH €JAMHO0Opa3usi TUOpUIIOB TEPBOTO
nokosieHus. IlpaBwiio JOMHHMpPOBaHMs. 3aKOH pacCUICIUIEHHS MPU3HAKOB.
['unoresa ynctoTsl rameT. [1oHOE 1 HEMOIHOE JOMUHUPOBAHHUE.

JurubpugHoe  CKpeliMBaHME. 3aKOH  HE3aBUCHUMOTO  HACJIEJOBAHMS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upytolee ckpeupanue. Menonp30BaHne aHATU3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CueruieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HACJIEOBAHHIO T€HOB. HapyIieHue cuerieHns: TeHOB B PE3YJIbTaTe
KPOCCHHI'OBEpA.

XpoMOCOMHas TEOpUs HACIIEICTBEHHOCTH. | €eHETUUECKHUE KAPTHI.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Moyia. AyTOCOMBI U TMOJOBBIC
XpoMocoMbl. ['oMoramerHeie W rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIEMJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BHIbl ”3BMEHUMBOCTHU: HEHACJIEICTBEHHAS U HACJIEICTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUMBOCTH.  XapaKTEPUCTUKA
MOIM(DUKAIIMOHHOW U3MEHUYUBOCTH. BaprallMoHHbIN psifl M BapHallMOHHAs KPUBas.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAYECTBEHHBIEC IPU3HAKU U UX
HOpMa peakiuu. CBoiicTBa MOAUPUKALIMOHHON U3MEHYUBOCTH.

HacneactBeHHasi, wiM TeHOTHUIIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBAa KOMOMHATHUBHOMU
U3MEeHUYMBOCTA. MyTarmoHHasi "3MeHUIUBOCTh. Kimaccudukanus MmyTamuii: TeHHBIC,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYMHBI MyTaluii. MyTareHHbie (aKTOpHI.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HAclIeACTBEHHOM n3MeHnunBoctd H. 1. BaBuiona.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka 4yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJIOBEKA: T€HEAIOrHYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHUCCKHUM, OMOXUMHYECKHIA,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAECIEHUE T€HOTHIA!
MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[111P-ananu3a. HacneacTtBennbie 3a0ojieBaHUs 4YeIOBEKa: TI'€HHBIC OOJIC3HH,
OOJIe3HN C HACJIEACTBEHHOW MPENPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H TreHepaThBHble MyTanud. CTBOJOBbIE KIETKU. [IpuHUHIBI
310pOBOTr0 00pa3a >KU3HH, AUATHOCTUKH, MPOPUIAKTUKHN U JICUCHUS] TeHETHUYECKUX
OoJsie3Hel. MeauKko-reHeTHYeCKoe KOHCYJIbTUPOBAaHHE. 3HAYEHUE MEIUIIMHCKOU
TEHETHKHU B MPEAOTBPALICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JdemMoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. V1. BaBuiios.

Tabmuubt u  cxembl:  «MOHOTHOPUAHOE  CKpEIIMBAaHHME UM €ro
UTOT€HETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUS U €ro IHUTOreHETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JlurmOpuaHOe  CKpeIMBaHUEY,
«uTonornueckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Meiio3y,
«B3auMoiecTBUE  AJUICNIBHBIX TE€HOB», «l'eHeTnueckue KapThl PACTECHUH,
KUBOTHBIX M 4eEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACIEHOBaHUS,
CLEIUIEHHOrO C mnosom», «Kapuotumel yenoBeka MW KUBOTHBIX», «Bumsl
U3MEHUYMBOCTH», «MoaudukanroHHas W3MEHYHBOCTH», «HacmemoBanue pesyc-
bakTopay, «I'eHeTHKa rpynn KpoBu», « MyTallmoHHAsE U3MEHYHUBOCTHY.

O6opynoBanue: MoAeNU-ANIIUKAIMK «MOHOTHOPUHOE CKpELIMBAHUEY,
«HenonHoe nmoMuHHMpoBaHue», «JluruOpuaHoe ckpemuBaHue», «llepexpécr



XpOMOCOM», MHKpPOCKON M MuUKpompemnapar «Jpo3zoduna» (Hopma, MyTanuu
(dbOopMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox moCceBHOI.

JlabopaTtopHble U npakTHYecKHe PadoThI:

JlabopaTtopHas pabota Ne 5. «/3ydyeHue pe3yiabTaTOB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKpEIUBAHUS Y TPO30(HIIbl HA TOTOBBIX MUKpPOIIpEenapaTaxy.

JlabopaTtopHas pabora Ne 6. «3ydyenne MoaupUKAITMOHHOW U3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSAJla U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y JIpo30(uiabl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIM3 POAOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKICHHUE CENEKUUH U JIOMECTUKALMS.
VYuenne H. . BaBumoBa o0 T1ieHTpax TMPOUCXOXKJICHUS U MHOTroo0pasus
KYJbTYpPHBIX pacTeHuM. LIeHTphl MPOUCXOKIAEHUS JOMAIIHUX XKUBOTHBIX. CopT,
I0pOJ1a, ITAMM.

CoBpeMeHHbIE METOMIbI celeKIuu. MaccoBbli M1 HHAUBUAYAJIbHBIA OTOOPHI B
CEJIEKIIMM pPAcTEHWH M KUBOTHBIX. OIlleHKa 53KcTepbepa. biIM3kopoACTBEHHOE
cKkpeuBanue — HUHOpuAuHr. Ywucras nuHug. CKpelMBaHUE YHMCTHIX JIMHUU.
I'ereposuc, nau rubpuanas cuia. HepoiacTBeHHOE CKpelllMBaHUE — ayTOPHJIMHT.
Otpanénnas rulOpuamzanuss U e€ ycnexu. VCKycCTBeHHBI MyTareHe3 u
MOJIyYCHUE TIOJUIUIOUAOB. JIOCTMKEHUA CENEKIMU PACTCHUH, KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buoTtexHONOrUs Kak OTpacib NpPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. OTambl
co3manus pexomOunantHo JIHK wu Tpancrenneix opranusmoB. Kierounas
nHKeHepus. Kilerounbie KyJbTypel. MUKPOKIOHAIBHOE PA3MHOKEHHUE PACTEHUM.
KiloHnpoBaHWE BBICOKONPOAYKTHUBHBIX CENBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

DKojoruyeckue W dthdeckue  mpobiembpl. MO  —  reHeTudecku
MOAU(DUITUPOBAHHBIC OPTAHU3MBI.
JemoHcTpanuu:

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

Tabnuiel 1 cxeMbl: kKapta «lIeHTpbl NPOMCXOXKACHUS W MHOT000pa3us
KYJbTYpPHBIX pacTeHui», «Ilopoasl TOMAIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuiy, «Otnanéanas rudpunuzaus», «Paboter akanemuka M. @. MBanosay,
«Ilomumnonaus», «OObEKTHl OuoTexHonorum», «KieTouHwle KyJIbTYphl U
KJIOHUpOBaHue», «k KOHCTpyHpoBaHHE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJIOB M KOPHETIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repdbapuii «CenbCKOX035UCTBEHHBIC PACTCHUS.



JlabopaTtopHblie U NpakTHYecKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHIKEHHS CEJEKLHH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1abOpaTOpHUIO
arpOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KJTACC

Tema 1. JBoIrOMOHHASE OHOJIOTHS.

[IpeanocbulkKM BO3HMKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUU. OBOJIOLMOHHAS
Teopuss U €€ MecTo B Ouojoruu. BiusHUE SBOJIIOIMOHHON TEOPUM HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerensctBa 3BoMONUU. [lameoHTOMOrMYECKHE: IOCIEN0BATEIbHOCTD
NOSIBJICHUS BHUJOB B TMaJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduueckue: cxoacTBo u paznuune GayH u GIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3iuyus SMOPUOHOB pa3HbIX BUJOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIpPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y Bcex
OpPraHU3MOB.

OomonnoHHas Teopuss Y. JlapBunHa. IlpeanochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIME CHIIBI 3BONIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOKEHUE TIPU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAs] W3MEHUYUBOCTD,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBI O0TOOD).

Cunretnueckas Teopust 3Bosouu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBosronus. [Tomynsuus kak eIMHUIA BUIA U 3BOJIFOLUU.

JBuxyue cuibl ((akTopbl) SBOMIONUHM BHAOB B IpHUpoje. MyTallMOHHBIHI
mpoiecc M KOMOWHATUBHAS W3MEHYUBOCTH. [lOmMyNsmMOHHBIE BOJMHBI U Jpeid
reHoB. M301us 1 MUTrpanus.

EcrectBennbiit oTOOp — HampaBisoomui  (HakTop SBOMOIUUA. DOPMEI
€CTECTBEHHOT0 0TOOpA.

[Tpucnoco0IeHHOCTh OpPraHU3MOB KAk pe3yJbTaT 3Boonud. [Ipumepsl
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMop(h03bl U UANOATANTALINH.

Bun wu BugooOpazoBanue. Kputepun Buma. OcHOBHblE  (OpPMBI
BUJI000pa30BaHusl: reorpaduueckoe, YKOJI0rH4eCcKoe.

MakpoaBononusi. PopMbl  ABONIONUU:  (UIleTUYECKasl, JIMBEpreHTHas,
KOHBEpreHTHas, napauenbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxxaeHne OT HeClenMaIu3UpOBAaHHBIX INMpeaKoB. IIporpeccupyromas
crienranu3anvs. AganTuBHAs paavamus.

JdemoncTpanuu:



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

Tabmuibl u cxembl: «Pa3BuTre opraHnueckoro Mupa Ha 3emiey, «3apoabInu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpsOBI 32
cymiecTBoBaHue», «EcTecTBeHHBIM 0TOOp», «MHOroo0pasue COpTOB pPaCTCHHIN,
«MHuoroo6pasue  mopoa  JKMBOTHBIX»,  «llomymsmum», — «MyTanmoHHas
U3MEHUYHUBOCTH», «Apomopdo3by, «Unnoamanrammm», «OO0Imas aereHepanusy,
«/IBmKkymme cuibl 3Bosronum», «Kapra-cxema wapmipyrta nyrtemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpHUCIOCOOIEHHOCT OPraHU3MOBY,
«I"eorpaduueckoe Bua000pazoBaHue», « IKOJOTHUECKOE BUI000pa30BAHUE).

O06opynoBaHne: KOJUICKINS HACEKOMBIX C PAa3IMYHBIMUA THUIIAMH OKPACKH,
Ha0Op IUIOMOB W CeMsiH, KoJuteKiusi «[IpuMepsl 3aluTHBIX MPUCTIOCOOTEHUN Y
KUBOTHBIX», MOJENb «OCHOBHBbIE HAIPaBICHUS 3BOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoBHOr0 MO3ra O3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Kowiekmus «DopMBI COXpaHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHui», wojenb anmimkanus «llepexpéct
XpoOMOCOM», BiaxHble npenapatel «Pa3Butue Hacekomoro», «Pa3Butue
JATYIIKW», MUKponpenapat «Jlpo3zoduna» (HopMma, MyTanud (GOpMbl KPbUILEB U
OKpacKH Tena).

JlabopaTopHble U NpakTHYecKHe PadoThI:

Jlabopatopuass padora Ne 1. «CpaBHeHuE BUIOB MO MOPGOIOTHIECCKOMY
KPUTEPHUIO».

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma u
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEeHHE M pPa3BUTHE *KU3HHM Ha 3emJie.

JloHayuHble TpEACTaBICHUS O 3apOXKICHUM >KU3HU. HaydHble TUIOTE3bl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: a0uoreHe3 M NaHClepMus. XUMHUYecKas
HBOMIOIMS. AOHMOTEHHBIM CHUHTE3 OpPTraHMYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE MOATBEPAKICHUE XUMUYECKOW 3BOMIONNK. HauanbHbIe 3Tanbl
ouonoruueckoi sposouuu. I'unoresa PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE MPOTOKIETKHU. llepBble KIETKM U HMX 3BOJIIOIUA.
dopMHUpoBaHUE OCHOBHBIX TPYII KUBBIX OPTraHU3MOB.

PasButue xu3Hu Ha 3emuie 1o 3pam U nepuojaM. Karapxein. Apxeickas u
npotepo3oiickas dpbl. Ilaneosoiickas spa u €€ mNEpUOABl: KEMOPHUICKHUIA,
OPAOBUKCKUH, CHIIyPUUCKHM, TEBOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o30KcKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3zoiickas »3pa W €€ mNepuoabl: MNaJCOrC€HOBBIA, HEOTCHOBBI,
aHTPOIOTEHOBBIN.



XapakTepucTuKa KJIMMaTa U TeoJoruuecKux mporeccoB. OCHOBHBIE 3Tallbl
HBOJIFOIIUU PACTUTEIBHOTO W KHBOTHOTO MHpa. ApoMopdo3bl y pacTeHUH u
*KUBOTHBIX. [l0osiBIIEeHHE, pacliBET U BBIMUPAHKE TPYII KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaK OTpakeHHE H3BONOUUHA. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYIIIBI OPraHU3MOB.

OBOJIOLHS Ye0BEKA. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
INPOUCXOXKJIEHUH 4YeJoBeKa. MeToapl H3ydeHHsl aHTpororeHe3a. CXoicTBa H
pa3InyKs YeJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETOBEKA.

JBwxkymme  cuibl  (pakrtopsl) — aHTpomnoreHne3a.  HacneactBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmecTBEeHHBIM 00pa3  KU3HH,
U3TOTOBJICHUE OPYIHUM TPyJa, MBIIUICHUE, PEUb.

OCHOBHBIE CTaIUM U BETBH 3BOJIIOIMU YEIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMmenbid, YenoBek mnpsaMoxonsuuyi, YenoBek HEaHACPTAIbCKUM, YenoBek
pasyMHbIii. Haxoiku uCKoOIaeMblX OCTaTKOB, BpeMs CYIIECTBOBaHMS, 00JacTb
pacnpocTpaHeHHs], 00bEM FOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAHSL.

YenoBeueckne pacbl. OCHOBHblE  OOJbIIME  pachl:  €BPONECOUTHAS
(eBpaswmiickasi),  HErpo-aBCTpajioujHas  (PKBAaTOpUaJbHAas),  MOHTOJOHWIHAS
(a3uaTcko-amepukaHnckasi).  UepTbl  NPUCHOCOOJIEHHOCTH  MpEJCTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSM CYIIECTBOBaHHUs. EIMHCTBO 4YEIOBEUECKUX pac.
Kpurtuka pacusma.

JdemMoHcTpanum:

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

Tabmuubl 1 cxembl: «Bo3HukHOBeHHE CoOJNIHEUHOM cucTeMbl», «Pa3BuTune
OpraHnueckoro wmupa», «PacturenbHas KieTka», <« KUBOTHas  KIIETKay,
«IIpokapuotnueckasi kietka», «COBpPEMEHHAs CHUCTEMA OPraHUYECKOr0 MHUpPay,
«CpaBHEHHE AHATOMHUYECKHX YEPT CTPOCHHUS 4YEIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3psin», «OCHOBHBIE MecTa MaJCOHTOJOTMYECKUX HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeloBeKa», «JlpeBHenmmue moan», «lpesHue moaun», «llepssie
COBpPEMEHHBIE JIIOAN», «HeloBeuecKrue pach».

O6opynoBanue:  mymsiku  «lIpoucxoxaenue — demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAaHBOHIIA), CIICTIKH WIIU
U300pKEHHUSI KAMEHHBIX OpYJIUd MNEepBOOBITHOTO YeNOBEKa (KaMHU-YOIIEPHI,
pyOuna, ckpebia), TEOXpOHOJIOTHUYecKass Ta0numa, Kouiekiusa «Dopmbl
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUNY.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Ipaktuueckast padota Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PacTeHUU U
YKUBOTHBIX B KOJUIEKLIUSX).



OKCKypcHsl «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIN KpaeBeAUYECKUN My3€el).

Tema 3. Opranu3sMbl 1 OKpPYKaOIIas cpeaa.

DKoJorus KaK Hayka. 3a/lad U pa3zAelibl IKOJIOTUU. MeTo bl SKOJIOTHYECKUX
UCCIIEJOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPUOPIaHU3MEHHAs.

Okonorudeckue ¢akropbl. Krnaccudukamus -sKkonoruyeckux (HakTopos:
abuoTHyeckue, OMOTMYECKHUE M aHTPOIOTeHHble. JIeiCTBHE SKOJIOTMYECKUX
(aKTOpOB Ha OPraHU3MBI.

Abuotnyeckue (aKTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOAN3M.
[IpucnocoGnenust OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonoruueckue puTmsl.

buotnueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aMO/ICHCTBUU:
KOHKYPEHLUs, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyanu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKUX B3aWMOACWCTBUN U CYIIECTBOBAaHUS
OpPraHU3MOB B IPUPOJHBIX COOOLIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKU mnonysiuuu. OCHOBHBIE IIOKa3aTeNu
NOMYJISIIMN: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTbH, IPUPOCT,
Murpauus. JlmHaMuka 4uCIEHHOCTH MOIYJISIUU U €€ peryJisius.

JdemoncTpanuu:

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

Tabmuupl u cxembl: kapTa «IIpuponnbie 30Hb1 3eMan», «Cpeapl oOUTaHUA
opranusmoB», «®Dotonepuoauzm», «llonmymaunm», «3aKOHOMEPHOCTH pPOCTa
YUCIIEHHOCTU MOMYJISIIUH UHPY30puH-Ty Penbkiy, «[IuieBsie nemnm.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGoparopHas padbota Ne 3. «Mopdonornueckue 0COOEHHOCTH PACTEHUM U3
Pa3HBIX MECT OOUTAHUS.

JlaGoparopHas padota Ne 4. « Bnusinue cBeTa Ha pOCT U Pa3BUTHE UYEPEHKOB
KOJIeyCcay.

ITpakTrueckas padora Ne 2. «Iloacuér MIOTHOCTH MOMYJISUUI pa3HbIX BUAOB
pacTEeHU.

Tema 4. CooOmecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.

Coo0miecTBOo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
IPOCTPAHCTBEHHAsA, Tpoduueckass (muieBas). Buasl-nomuHaHTel. CBs3M B
OHOIIEHO3E.

Okonorudeckue cucrteMsl (dkocucteMsl). Ilonstne 00 »skocucteme u
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, PEAYIEHTh. KpyroBOpoT BEMIECTB M MOTOK DHEPTUU B IKOCHUCTEME.
Tpoduueckne (mumeBbie) YPOBHU OKOCHUCTEMBI. [luimeBbie IeMM U CETH.
OCHOBHBIE TIOKA3aTENW SKOCUCTEMBI: OMomacca, MPOAYKIHS. DKOJIOTMYECKUE
nupamMuibl:  MPOIYKLUMHU, YHUCJIEHHOCTH, Ouomacchl. CBONCTBA HKOCUCTEM:
YCTOMUYMBOCTb, CAMOPETYJISIHS, pa3BuTue. CyKiieccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03Ep M PeK. DKOCHCTEMa XBOIHOTO
VI IIIAPOKOJIMCTBEHHOTO JIeca.

AHTpPONOTE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroilumBocTH 3kocucteM. CoxpaHeHue
OMOJOTUYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanckoro o 6mocdepe. ['paHuiibl, coctaB u CTPyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Onochepbl Kak
rJ100aJIbHOM 3KOCHCTEMBbl. J{MHaMHueckoe paBHOBecMe€ U oOpaTHasi CBSI3b B
onocepe. KpyroBopoTsl BemeCTB W OHMOTCOXMMHYECKHUE IHUKJIBI SJIEMEHTOB
(yrnepoma, azota). 30HaIBHOCTH OMOChepsl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBO B Onocdepe 3emiii. AHTPOTIOTEHHBIE U3MEHEHUS B Onocdepe.
['moGanbHble  3KONOrMYeckue TmpoOiembl. CoCylIeCTBOBaHHWE MPUPOAL U
yeynoBeuecTBa. CoxpaHeHue OuopazHOOOpa3usi Kak OCHOBAa YCTOMYMBOCTU
onocheprl. OcHOBa palMOHAIBHOTO YIIPABICHUS MPUPOIHBIMA PECYPCAMH U UX
UCIOJIb30BaHue. JlOCTHKEHUST OMOJIOTUN U OXpaHa IPUPOIBI.

Hemoncrpamuun: Iloptpers: A. [Ix. Tencnu, B. H. Cykaués, B. .
Bepnanckuii.

Tabmuupbl u cxemsl: «llumeBbie nenu», «bUOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie cooOmecTBay, «llemn muTanmsy, «IKoJoTHUECKas TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jiecay, «buoneno3d Bomoéman, «ArpoueHo3», «lIpumepHbie
AHTPONIOTEHHBIE  BO3JICUCTBUA HA MNOpUpOAy», «BaxHenline HUCTOYHUKHU
3arpsi3HEHUS] BO3/AyXa W TPYHTOBBIX BOI», «IlouBa — Ba)kHEHIIas COCTaBIISIONIAS
ouocdeps», «Paktopbl aerpaganuu mousy, «llapHukoBeiid 3Qdext», «DaKkTopbl
paZoaKkTUBHOTO 3arpsi3HeHust Ouocdepb», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue >ku3Hu B Ouocdepe», «O30HOBBIM »HKpaH Ouochepn»,
«KpyroBopoT yriepoaa B 0uochepe», «KpyroBopor azota B IpUpOAE».

ObopynoBanue: Mojenb-anmuKanus «TUIUUHbIle OHOLIEHO3bD», TepOapuii
«PacTtutenbHbIe cO00MmEcTBay, Koyeknnn «buorieHosy, «Bpenurenu BaxXHEHIIIIX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJbTYyp», Tepbdapuu W KOJUIGKIUMU PACTEHUH U
YKUBOTHBIX, MPUHAJIEKAUIME K Pa3HbIM 3KOJOTMYECKHM TpylnaMm OJHOr0 BHUJA,
Kpacnass kuura Poccuiickoii ®denepanyu, H300pa)K€HUs] OXPaHSIEMBIX BHUJIOB
PaCTeHUN U )KUBOTHBIX.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOITPAMMLBI 110
BUOJIOTUN HA  BA30BOM  VYPOBHE CPEJAHEI'O  OBIIET'O
OBPA30OBAHNMA

Cornacho ®I'OC COO, ycraHaBIMBalOTCSA TPeOOBaHHUS K pe3yjbTaram
OCBOCHHMS  OOy4aroUMMHUCA MPOrpaMM  CpeIHero oOmero oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA mpeamera «buosorus»
BBIICJICHBI CIIEAYIOIIME COCTABJISIONIME: OCO3HAHME O00YyYaroUMMUCA POCCUUCKON
IPAXKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CaMOOINPEACIICHUI0, HaJu4he MOTHUBAIlMM K OOYy4YeHUI0O  OHMOJIOTHH,
IIEJICHATIPABIICHHOS Pa3BUTHE BHYTPCHHHX YOCKICHWW JWYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATUIUNA Pa3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh U CIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIbHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMONOTHYECKOTO  O0pa30oBaHUs, HAJIMYHUE HSKOJOTHYECKOTO MPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTh IIEJIM U CTPOUTH KU3HEHHBIC TJIAHBI.

JIMyHOCTHBIE pe3yNbTaThl OCBOCHHS IpeameTa «bHOJOrus» JOCTUTaroTCs B
€AMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, HICTOPUUECKUMHU U TyXOBHO-
HPABCTBCHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MPaBWJIAMU WU HOPMaMU
MOBEJACHUSI U CIIOCOOCTBYIOT IMpOILIECCaM CaMONO3HAHUSl, CaMOBOCIUTAHUS U
CaMOpa3BUTHS, Pa3BUTHUS BHYTPEHHEHW TMO3ULUUU JIMYHOCTH, NATPUOTU3MA,
YBAKEHHS K 3aKOHY W IMPABOIOPSAIKY, YEJTOBEKY TpyJa U CTaplIeMy HOKOJIEHUIO,
B3aMMHOTO YBQ)KCHHS, OCPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACJICIUIO U
TPaJULUsIM MHOTOHAMOHAJIBHOTO Hapoaa Poccuiickont dexpepauuu, mpupoae u
OKPYKaroLIEH cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHHUS YyueOHoro mpeamera «buonorus»
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH 00OYYarOIINXCsI PYKOBOJCTBOBATHCS
chOpMUPOBAHHONW BHYTPEHHEW TMO3HMIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAINM, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0OIleCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMBITA JEATEIBHOCTH B IPOLECCE PEANM3alUi OCHOBHBIX HANPABICHUN
BOCIIUTATENBHOU ESITENLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOMIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTHUTYLIMOHHBIX IpaB MU OOS3aHHOCTEH, yBaXKEHUE
3aKOHA U IPABOIIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATENBHOCTH NpPH CO3/1aHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX M MO3HABATENIbHBIX 3a]a4, BHITOJHECHUH
OMOJIOTHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsTh COOCTBEHHYIO TIO3UIMIO 10 OTHOILIECHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYHUTHIBaTh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3HbIMU yOEXKACHUAMH, KyJIbTYPHBIMU LIEHHOCTSIMH U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IHIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M HCCJIEAOBATENBCKUX 3a7a4, YBaXXUTEIBHOIO
OTHOIICHHUS K MHEHHUIO OIIMOHEHTOB MNpU OOCYXXICHUH CIOPHBIX BOIPOCOB
OMOJIOTMUYECKOTO COJEPKaHUS;

TOTOBHOCTh K TYMAHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPUOTHU3MA, YBAKEHHUS K CBOEMY HapOJly, YyBCTBA OTBETCTBEHHOCTH INEPE]
Ponnuou, ropmoctn 3a cBOM Kpal, CBOXWO PoauHy, CBOM S3BIK M KYJBTYDY,
MIPOIIIOE M HACTOSIIEE MHOTOHAIMOHAJIBHOIO Hapoaa Poccnu;

LIEHHOCTHOE OTHOILLICHHWE K MPUPOJAHOMY HACIEAUIO U MaMSATHUKAM ITPUPOJIBI,
JNOCTHXKEHHSIM Poccrn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJAJ POCCUHUCKUX YYEHBIX B CTAaHOBIICHUE H
pa3BUTHE OWOJOTWMH, MOHUMAHUS 3HAYCHHs] OMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujaeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyKeHHI0 M 3ammurte OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAh0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllMI0 U NPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATUS LIEHHOCTEH CEMEWHOM JKU3HHU B COOTBETCTBHHM C
TpaguuusamMu Haponos Poccun;

4) 3cTeTH4eCKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOILICHU;

MNOHMMAHHUE YMOIIMOHAIBHOTO BO3/ICMCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (OPMHUPOBAHUA KYJILTYPbl 310POBbS H
IMOIUOHAIBHOIO 0J1ar0MOJTyYH:

NOHMMAaHUE U peaju3alus 300poBOro M 0Oe3omacHOro oOpasa >KHU3HU
(310poBO€  THUTaHHWE, COONIOJEHHME TUTHEHUYECKUX TPaBUJI U HOPM,
cOAaHCUPOBAHHBIM PEXUM 3aHATUH M OTHAbIXa, peryJsipHas (¢uznueckas
aKTUBHOCTH), OEpPEXKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (PM3UUECKOMY M TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE IEHHOCTH TPAaBWJI HHJMBHUAYATbHOTO M  KOJUJIEKTUBHOTO
0€30I1acHOT0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHE TOCTEACTBUM W HEMPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHus
aJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTD K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPY10JIt00uE;

FOTOBHOCTb K AKTUBHOM JEATEIBHOCTA TEXHOJOTHUYECKOM M COLUAIBHOMN
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, TJIAHUPOBATH U CAMOCTOSITEIIEHO
BBITIOJIHSATH TaKYIO IS TEIbHOCTD;

MHTEpEC K pa3iMuHbIM cdepam npodhecCuOHATbHOU JeATEeIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccun U peaTn30BBIBATH
COOCTBEHHBIE KU3HECHHBIC IIJIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
NPOTSKEHUU BCEH JKU3HMU;

7) 3KOJIOTHYECKOT0 BOCIIUTAHMS S

HKOJIOTUYECKU IIEIeCO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: MNPUOOpPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIGHKM MX BO3MOXHBIX TIOCJIEACTBUN s
OKPYXKaIOILIEH CPeIbl;

OCO3HaHHE TJ00ATBHOTO XapaKTepa SKOJIOTMUYECKHUX MpoOJieM W MyTed X
pEeLIeHMS;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpETaeMble MPU H3YyUYEHHUU OUOJIOTUHU
3HaHUSI W YMEHHUSA TpU pEeUIeHUH NpoO0JeM, CBA3aHHBIX C palUOHAIbHBIM
IPUPOAOINOIb30BaHUEM  (COONIOAEHME  TpaBUJ  NOBEACHUS B  MPUPOJE,
HaIIPaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B SKOCHCTEMAX, OXpaHy BHJIOB,
IKOCUCTEM, OHOChEphl);

aKTUBHOE HENpUsTHE JEHCTBUN, MNPUHOCALIUX Bpel  OKpYKarolleu
NPUPOIHON cpelie, YMEHUE MPOrHO3UPOBATh HEOJArONpPUATHBIE SKOJOTUYECKUE
MOCIIEACTBUSI IPEANPUHUMACMBIX IEHCTBUH U MPEAOTBPAILATh UX;



HaJIM4HUE PA3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIBTYPBI,
OmbITa NEeATEIbHOCTH AKOJIOTUYECKOM HaIIPaBJIEHHOCTH, YMEHUSA
PYKOBOACTBOBATbCA MMM B IIO3HABAaTEJIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAaKTHUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTUYECKON JESTEIIBHOCTH dKOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHOM MPAKTHUKU, OCHOBAHHOIO Ha JUAJIOTe
KYJIbTYp, CHOCOOCTBYIOILLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YNTATEIbCKOM KYJBTYpPbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu(UK OHONOTHH KakK HayKH, OCO3HaHUS €€ poiu B
(OpMUPOBAHNMN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTO
IPEJCTaBICHUsT 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE IMPHUPOAbI, YEJIOBEKAa U
oOmiecTBa, B IO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpodiieM
COXPaHEHUS IIPUPOJTHOIO PABHOBECHS,

yOeXKAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JAJIi COBPEMEHHOW IMBHIIM3ALINU:
o0OecrieyeHNns: HOBOT'O YPOBHSI Pa3BUTHS MEIUIMHBI, CO3JAAHHME MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  PECypCHble  IPOOJIEMBI  Pa3BUTHUSA
YeJI0BEYECTBA, OKMCKA MyTel BBIXOJAa U3 III00ANBHBIX HKOJIOTHYECKUX MPOOIeM U
oOecrieueHHuss Mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B IIOJYyYEHUU OMOJIOTMYECKMX 3HAaHUH B LEJAX
NOBBIIICHUSI OOIIeW KyJIbTYphl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKIMOHAJIBHOM IPaMOTHOCTH O0OydYarommuxcs, GopMupyemoi
IIPU U3y4EHUH OMOJIOTUHY;

IIOHMMAaHUE CYLUIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4yaeMmble 3HaHMs MJI1 aHalu3a u
OOBSICHEHUS ABJICHUIN OKPY’KAIOLIET0 MUpa U MPOUCXOIAIINX B HEM M3MEHEHHI,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4HbIX (DAKTOB HU
MMEIOIINXCS JaHHBIX C LEJBI0 TIOJIYYECHMS] TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BATh OWMOJIOTMUYECKHUE 3HAHUS Ui
pelieHust Ipo6JieM B PeabHBIX )KU3HEHHBIX CUTYAlIHX;

OCO3HAaHME LIEHHOCTHM HAYYHOW JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIBHOCTh HHINBUIYAIbHO U B IPYIIIIE;

FOTOBHOCTb M CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HaHUM 1O OuoNOrMM B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.



METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMS ydyeOHOro npeamera «buomorusy»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUST OOyYAIOIIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) O0IeHAYYHbIE MOHATHUS, OTPaXKaroIne
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHUpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, Mpoliecc,
cucTeMa, Hay4dHbId (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccleoBaHue,  HaOJOeHHe, HU3MEpPEHUe, OKCHePUMEHT U JIPYTuXx),
yHUBEpCAIbHBIC Y4YeOHBIC JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHHKATHBHBEIC,

PEryJISTUBHBIE), o0ecrieunBaroIIne dbopmupoBanue GyHKIIMOHATEHON
IPaMOTHOCTH ¥  COLIMAJBHOW KOMIIETEHIIMM OOYyYaloluXcs, CIOCOOHOCTD
o0yyaronmxcs UCTIOJIb30BATh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MUPOBO33pPEHYECKUE 3HAHUSI W  YHUBEpCAIbHbIE YyueOHbIE JCHCTBUS B
IO3HABATEILHOU U COIMAIBHOM MPAKTHKE.

MeranpeaMeTHbIe Pe3yiabTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO O0OIIero
00pa3oBaHUsl TOHKHBI OTPAXKATh:

OBJanenue YHUBEPCAJIbHBIMHU y4eOHBbIMH NMO3HABATEIbLHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYecKUe TeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aKTyalW3UpoBaTh  MpoOIiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIMOJIb30BaTh IIPM OCBOCHUM 3HAHUM TMPUEMBI JIOTMUYECKOTO MBIIUICHUS
(aHanmu3a, cUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMU HOHSITUSAMM);

ONPENEATh LENU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

WCITOJIB30BaTh OMOJIOTUYECKHUE TTOHSATHS JUIsl OOBsICHEHUS (DAKTOB M SIBJICHUUN
YKWBOW MPUPOJIBI;

CTPOUThH JIOTMYECKHUE pacCyXJAeHUsl (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUM), BBISIBJIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTPUBAEMbBIX
SABJICHUSAX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHBIC CpencTBa TUISt MpEACTaBICHUS
CYIIIECTBEHHBIX CBsI3€H M OTHOIIECHWUH B M3yYae€MbIX OMOJOTUYECKUX OOBEKTaX, a
TaK)K€  MPOTUBOPEUYMH  Pa3HOTO  POJA,  BBISBICHHBIX B Pa3WYHBIX
WH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;



BHOCHUTb KOPPEKTHBBI B ACSITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJSIM, OLICHUBATh PUCKU MOCIEACTBUN JESTENbHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH PabOTy B  YCIOBHSX  PEalbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMOJIEHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 0a30Bbl€e HCCJIEI0BATEIbCKHE NeiiCTBUA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB PELIEHUS IPAKTUYECKUX 3a/1a4, [IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHMSI,

UCIIONIb30BaTh pa3jMyYHble BHUABl JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO
3HAHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa30OBaHUIO M TPUMEHEHHUI0 B Y4YeOHBIX
CUTYalUsIX, B TOM YUCIIE [IPU CO3JaHUM YUEOHBIX U COLMAIbHBIX IPOECKTOB;

(opMUPOBATh HAYUYHBIM TUI MBILUICHUS, BIa/€Th HAYYHOU TEPMHHOJIOTHEN,
KITIOYEBBIMU MOHATHSAMH U METO/IaMU;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
NESTEIIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CJICACTBEHHbIE CBSI3M U aAKTyaIM3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ PpEeLIeHUs, HAXOAUTh apryMEHThl Uil JOKa3aTesIbCTBA
CBOMX YTBEPXJACHUM, 3a]]aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBaTh TMOJYYEHHBbIE B XOJE€ pELICHUS 3aJauyd pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIH OIIBIT;

OCYIIECTBIISATh LIEJICHANPABICHHBIN MOMCK MEPEeHOca CPEACTB M CIOCOOOB
JEHCTBUS B MPOPECCHOHATBHYIO CPENy;

YMEThb NEPEHOCUTh 3HAHHS B IO3HABATEIbHYIO U IMPAKTUYECKYIO 00JIACTH
KU3HECATEIIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUA U3 PA3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE HJEU, NpeiaraTh OPUTHHAIbHBIE TOIXOJbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ naopmanuei:

OpPUEHTUPOBATHCS B PAa3IMYHBIX UCTOYHUKAX UH(POPMALUU (TEKCTE yueOHOrO
nocoOusi, HAy4YHO-IIOMYJISIPHOM JuTeparype, OHOJIOTUYECKUX CIIOBapsiX U
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHammM3upoBaTh
UH(POPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IIPENCTABICHMS], KpUTUUECKH OLIEHUBATH
€€ IOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;



(GbopMyIHpOBaTh 3aMpOChl U MPUMEHSATh PA3TMYHbIE METOJbI MPHU MOUCKE U
otbope Ouosiormueckoil nHpoOpMaIuy, HEOOXOTUMOM NJIsi BBIMIOJHEHUST YUeOHBIX
3ajady;

npuOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIIEHCTBOBAThH KYJbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMYy  TIpeaCTaBICHUS
ouosiorndeckor uHGopmaIuu (CxeMbl, Tpauku, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
Oouonornueckor uH(poOpManuend: TNPUMEHATh XUMHYECKHE, (QHU3NYECKUEe U
MaTeMaTHUYeCKUe 3HAaKH U CUMBOJIBI, (hopmysbl, abOpeBHATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaIJISTHOCTH;

BJaJeTh ~ HAaBbIKAMUM  pAaclO3HABaHMS M 3alIUTHl  MH(POpPMAIUH,
uHGOPMaIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OByaieHUe YHUBEPCAJbLHBIMY KOMMYHUKATHBHBIMHY JI€HCTBUSIMU:

1) oOmenme:

OCYIIECTBISATh KOMMYHHUKAIIMU BO BCeX cpepax KM3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTe WM TUCKYCCHH MO CYIIECTBY 00CYX/1aeMOil TeMbl (YMEHHUE 3a/1aBaThb
BOMPOCHI, BBICKA3bIBaTh CYXKICHHSI OTHOCHUTEIHHO BBINOJHEHHUS MpeiaracMoin
3a/1a4d, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
Jajiora Wi TUCKYCCUH);

pacno3HaBaTh HeEBepOaJlbHbIE CPEJCTBA OOIIECHMS, TNOHMMATh 3HAYEHUE
COLIMATIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHMS] KOH(JIMKTHBIX CHUTYallHi,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIAJETh Pa3IMYHBIMU CHOCOOaMU OOIEHUS M B3aUMOJICUCTBUS, MMOHUMATh
HaMEpEHUsl IPYTUX JIOJEH, MPOSBISATh YBAKUTEIbHOE OTHOILIEHUE K COOECETHUKY
U B KOPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eITeJIbHOCTD:

MOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaAJIbHON
paboThI IPH pelIeHUH OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
IPUMEHEHHUS TPYNIOBBIX (POPM B3aUMOIEHCTBUS IIPU PEIICHNN YUEeOHOH 3aauu;

BBIOMpPATh TEMATHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOMIMX
MHTEPECOB M BO3MOXKHOCTEN KaXKJIOTO WIeHA KOJUIEKTUBA;

OpUHUMATh I[eJId  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ JIOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,



pacmpenenartb pojiid ¢ Y4€TOM MHEHHH Y4YaCcTHHKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4ye€CTBO CBOEr0 BKJIAJa M KaXJOro y4YaCTHUKAa KOMaHJIbl B
o0l pe3ynbTar no pazpabOTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE IPOEKThI, OLEHUBAaTh HUIEH C MO3ULUU HOBU3HBI,
OpPUTMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILUECTBIISATh TMO3UTHUBHOE CTPATETMYECKOE IOBEIECHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh NHUIIUATUBHBIM.

OsgJ1aieHHe YHHBEPCAJIbLHBIMHU PeryJIsiTHBHBIMH 1eHCTBHSIMH:

1) camoopranu3amnus:

UCIIONIb30BaTh OHOJIOTMYECKUE 3HAHUS [UIsl BBISIBICHUA MpoOJIeM U UX
pelieHus B )KU3HEHHBIX U YU€OHBIX CUTYAIHIX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI ILEJEBbIE U CMBICIOBBIE
YCTAaHOBKHM B CBOUX JAEMCTBUSIX U MOCTYNKax MO OTHOLIEHUIO K KUBOW MPUPOJE,
CBOEMY 37J0POBBIO U 3I0POBBIO OKPYKAIOLIMX;

CaMOCTOSITEJIBHO OCYILECTBIIATh MTO3HABATEIIbHYIO AESTENbHOCTD, BBISBISATH
npo0JsieMbl, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a7aun B 00pa30BaTeIbHON
NESATEIIbHOCTH U KU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO ~ COCTaBJATh IUIAH pEIIEHUs MpoOieMbl C  Y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MIPEATIOYTCHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaLUsM;

paciupsATh paMKH y4eOHOro NMpeAMETa Ha OCHOBE JINYHBIX NMPEANOYTEHUN;

JieJ1aTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTb
3a pelleHue;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO MIMPOKOH SPYIUIUH B
pa3HbIX 00JacTAX 3HAHWI, NOCTOSHHO NOBBIIIATH CBOM OOpa30BaTEIbHBIA U
KyJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESATEIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJaJE€Th  HABbIKAMU  IIO3HABAaTEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpLIAEMBIX JIEHCTBUH M MBICIUTEIbHBIX MPOLIECCOB, HMX PE3YJbTaTOB W
OCHOBaHUM, UCHOJB30BaTh MPUEMBI peICKCUU i1 OLEHKHU CHUTYyalllH, BhIOOpa
BEPHOT'O PELLIECHUS;

YMETh OLIEHMBAaTh PUCKM U CBOEBPEMEHHO NPUHHUMATh PEIICHUS M0 UX
CHIDKEHHIO;

OPUHUMATh MOTHUBBI W apryMEHTbl JPYIMX IpU aHaIu3e pe3yJbTaToOB
NEeSATEIbHOCTH;



3) npuHsiTHe ce0s U APYTHUX:

OPUHUMATD Ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHBBI W apPryMEHThl JPYTMX IpU aHaIU3€ pe3yJbTaTOB
NESITEIbHOCTH;

IpU3HABaTh CBOE IIPABO U IPABO APYTUX HA OIIUOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP € TIO3UIMH PYTOrO YEIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[TpenmeTHble pe3ynabTaThl OocBoeHuss nporpamMmbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yaueOHoro npeamera «buonorusn»
HAy4YHBIC 3HAHUA, YMEHUS U CHOCOOBI IEUCTBUN MO OCBOCHMIO, MHTEPIPETAIINH U
npeoOpa3oBaHUIO 3HAHUM, BUIBI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUI B Pa3jMuYHBbIX y4EOHBIX CUTYalUsAX, a TaAKKE B PEaJIbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosornei. B mporpamme mnpenMeTHble
pe3yJIbTaThl MPEICTaBICHBI IO TOJaM 00yUYEeHHUS.

[TpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro mpeamera «buonorus» ¢ 10
Klacce JOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HayYHOTO
3HAHHUS €CTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAay4HOM KapTHHBI MHpPAa U HAy4YHOTO MHUPOBO33DEHHMS, O BKJIAJAE POCCUUCKUX U
3apyOeXKHBIX YyU€HBIX-OMOJIOrOB B pa3BUTHUE OHOJOTUH, (YHKIUOHATHHON
IPAMOTHOCTH Y€JIOBEKA JUIS PEILCHUs KU3HECHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COAEpKAHME OMOJIOrMUECKUX TEPMHHOB M IOHSITHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BELIECTB M IMpPEeBpaIICHHE
JHEPrUM), TOMEOCTa3 (CaMOpEryJisilys), YPOBHEBAsI OPraHU3aLMs JKUBBIX CHUCTEM,
CaMOBOCIPOU3BEAECHUE (PENPOYKIIHS ), HACAEACTBEHHOCTh, U3MEHUYMUBOCTh, POCT U
pa3BUTHE;

yMEHHE H3jaraTb OWOJIOTMYECKHE TEOpuu (KJIETOYHasg, XpOMOCOMHas,
MyTallMOHHAsl, ILEHTpaJibHas JIOTMa MOJIEKYJsIpHON Ouosorun), 3axonsl (I
Mengens, T. Moprana, H. 1. BaBuiosa) u ydenus (o meHTpax MHOroo0Opasus u
MPOUCXOXKICHUs KyJIbTYpHBIX pactenuii H. M. BaBuioa), onpeaensaTs TpaHUIlbI
UX IIPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJaeTh METOAAMH HAYYHOTO TIO3HAHMS B OMOJIOTUHU: HAOIIOACHHUE U
ONMCAHNE XUBBIX CUCTEM, IPOLECCOB U SBJIICHUM, OpraHu3alus U IPOBEICHUE
OMOJIOTUYECKOIO  3KCIEPUMEHTA,  BBIABMIKEHUE  THUIIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIWYMHAMH, OOBSCHEHUE IOJTYYEHHBIX
pEe3yIbTaTOB, HCIIOJIB30BAHHBIX HAY4YHBIX IOHATUN, TEOPUU M 3aKOHOB, YMECHHE
JIe7IaTh BBIBOJIBI HA OCHOBAHHH IOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJEIATh CYLIECTBEHHBIE IPU3HAKU BUPYCOB, KIETOK IPOKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU



IPOLIECCOB: OOMEHa BEIIECTB U MPEBpALICHUS dHEPIUU B KIETKe, (poTocHHTE3a,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBHUIYAJIbHOTO PpAa3BUTUA  OpraHM3Ma
(oHTOTEHER);

YMEHHE NPUMEHSATh IOJIyYEHHbIE 3HAHUS I OOBSCHEHUS OWOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, IJI1 NPUHATHUS NMPAKTUYECKUX PELICHUH B IOBCEAHEBHOU
KU3HU C IeNplo obecriedyeHUs 0€30MacHOCTH CBOETO 3I0POBbs U 310POBbS
OKpY KaroIIMX JIOAEH, COOJII0IEHNSI HOPM I'PaMOTHOTO IIOBE/IEHUS B OKpPY KArOIIEeH
IPUPOJHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTH)KEHUN
COBPEMEHHOU ouonoru " OMOTEXHOJIIOTMH Uil  PalMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelIaTh 3JJIEMEHTAPHbIE TIE€HETUYECKHUE 3aJadyd Ha MOHO- U
JUTUOPUJIHOE CKPEIMBAHKE, CLEIJICHHOE HACJIEI0BAaHUE, COCTaBIATH CXEMBI
MOHOTMOPH/IHOTO CKpEIIMBAaHMs JJIsl MIpeCKa3aHUsl HAcCJIEJOBAHMS MPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpaKTUYECKHEe pPadOTHI, COOIIOAThH
npaBuiia Ipu padoTe ¢ yueOHBIM U Ta00OpaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OPMALIUIO
OMOJIOTMYECKOTO  COJAEPKAHMS, BKJIIOYAIOIIYIO0 IICEBJOHAYYHbIC 3HAHUA U3
pa3IMYHBIX UCTOYHHUKOB (CPEACTBA MAacCOBOW MH(pOpPMALIMU, HAYYHO-TIOMYJISIPHBIC
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUN B OMOJIOTHH,
MeAMIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U YCTHBIE COOOIIEHMUS,
0000111251 OMONOTMUYECKYI0 MH(POPMALMIO U3 HECKOJIBKMX HMCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUHHBIN armapar OUOJIOTHH.

[IpenmeTHBIC pPE3ynbTaThl OCBOCHHS y4deOHOTO mpeamera «buomorus» 6 11
Klacce NOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHHM COBPEMEHHOIH €CTEeCTBEHHO-
HAay4YHOM KapTHHBI MHpPAa M HAyYHOI'O MHPOBO33PEHMS, O BKIJIAJIE POCCUHCKHX U
3apyOeXKHBIX YyU€HBIX-OMOJIOrOB B pa3BUTHUE OHOJOTUH, (YHKIUOHATHHOU
IPAMOTHOCTH 4Y€JIOBEKA JIJIS pEILCHUs KU3HECHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COAEpKAHME OMOJIOrMYECKHX TEPMHUHOB M IOHSITHIA:
BUJI, TIOIMYJIALNS, TeHO(OH, 3BOJIOIUS, ABIKYIIHE CUIIBI ((PAKTOPBI) HBOJIIOLINH,
IPUCIIOCOOTICHHOCTh OPraHU3MOB, BHJI000pa30BaHHE, SKOJIOTHUECKHE (PaKTOPHI,
DKOCUCTEMA, MPOAYLEHTHI, KOHCYMEHTBI, PEAYLEHTHl, LENH IUTaHUusi,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos3, onocdepa;

yMEHHE U3JaraTb OHOJOTMYECKHE TEOPUM (IBOJIIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKAass TEOpUs SBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU



(3apoapieBoro cxoxacrea K. M. baspa, uepenoBaHusi IJIaBHBIX HANpaBJICHUN W
nyteit sBomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepnanckoro),
OTIPEIEIATH TPAHUIIBI KX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yMEHHUE BJIJIETh METOJIaMHU HAyYHOT'O MO3HAHUSI B OMOJIOTMH: HAOMIOJEHUE U
ONMCAHUE >KUBBIX CHCTEM, IPOILIECCOB U SIBIICHWH, OpraHu3alus W TIpOBEJICHUE
OMOJIOTMUECKOTO  HOKCIIEPUMEHTa,  BBIABIDKEHHWE  THUIOTE3bl,  BBIABICHUE
3aBHCHUMOCTH MEXAY HCCIIEIYyEMbIMH BEIUYHMHAMH, OOBSICHEHHE IMOJyYEHHBIX
pEe3yJbTaTOB, WCIOJb30BAHHBIX HAYYHBIX IMOHSATUN, TEOPUH U 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBIJCIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTUYECKHUX
OOBEKTOB: BHJOB, TOMYJSIHHA, TPOAYIEHTOB, KOHCYMEHTOB, pEIyICHTOB,
OMOTeOIEHO30B W  JKOCHUCTEM, OCOOEHHOCTHM TMPOILIECCOB: HACIEACTBEHHON
W3MEHYMBOCTHU, €CTECTBEHHOI'O0 OTOOpa, BHI000pa30BaHMS, MPHUCIOCOOJEHHOCTH
OpraHu3MOB, JECUCTBUS 3KOJOTMYECKHX (PAKTOPOB HA OPraHU3MbI, MEpeHoca
BEUIECTB M TIOTOKAa DHEPIMM B HKOCHCTEMAaxX, AHTPONOTEHHBIX M3MEHEHHH B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPyroBOPOTa BEIIECTB W OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATHh MOJYyYEHHbIE 3HAHUS ISl OOBACHEHHS] OMOJIOTMYECKHUX
MPOLIECCOB U SIBICHUH, NI MPUHATUS MPAKTUUYECKUX PEUICHU B MOBCEIHEBHOU
KU3HU C IeNpl0 obecriedyeHus Oe30MacHOCTH CBOETO 3I0POBbsi U 30POBbS
OKPYKAIOIINX JIFOEH, COOJII0IEHNsI HOPM I'PaMOTHOTO TIOBEICHHUS B OKpPY KarOIIen
OPUPOAHON cpefe, MOHUMaHue HEOoOXOAMMOCTH HCIOJIb30BaHUSL JAOCTHUXKEHUN
COBPEMEHHOM OMOJIOTHH JIs1 PAlMOHAIBHOTO MTPUPOIOTIOIB30BAHMUS;

yMEHHUE pelaTh 3JIEMEHTapHble OMOJIOTMUECKHUE 3a/1aud, COCTABIISATH CXEMbI
MEepPEHOCa BEIIECTB U IHEPTUH B IKOCHUCTEMAaX (1IETH MUTAHUS);

yYMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpPaKTUYECKHE pPaOOTHI, COOIIOAThH
npaBuiia Mpu padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKHM OLEHUBATb U HHTEPHPETUPOBATH HHGOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHbIC 3HAHUA U3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(pOpMALIMU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMarTpuBaTh  IJI0OajdbHBIE  SKOJOTHMYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHUE CO03/1aBaThb COOCTBEHHbIE IHCbMEHHBbIE M YCTHBIE COOOILEHUS,
000011ast OMONIOTHYECKYI0 WH(MOPMAITUIO U3 HECKOJBKHUX WCTOYHHKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUHHBIN armapar OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbie
Ne ni/mn P Kontpoabnbie  IIpakTnueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 b 2 .
HOJOTHA KaK Hayka 0.3 https://m.edsoo.ru/7f41¢292
Bbu6nmuoreka [JOK
2 XK 1 1
HBBIC CHCTEMBL H X Oprafii3aliit https://m.edsoo.ru/7f41¢292
3 XUMHYECKUH COCTaB M CTPOSHHUE KIICTKH 8 1 bubmorexa HOK
p https://m.edsoo.ru/7f41¢292
Bbu6nmuoreka [JOK
4 KuzHenesaTenbHOCTh KJIETKU 6 1 hitps://m.cdsoo.ru/7f41¢292
5 PazMHOXkeHUE 1 THAVBUAYAJIBHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTtBeHHOCTh M UBMEHUYUBOCTh 2 15 bubmuorexa [JOK
OpraHu3MoOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 bu6mmoreka [IOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
Bbu6nmuoreka [JOK
8 P 1 1
C3CPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 3 4



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

11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne /i P Konrpoabnsie IIpakTuueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 1 1
IBOMIOLHONHAS GHOTOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHUE U pa3BUTHE KU3HU HA 9 1 0.5 bubanorexka HOK
3emiie ’ https://m.edsoo.ru/7f41cc74
3 OpranusMbl 1 OKpY>Karolas cpeia 5 1 bubmorexa HOK
P Py tHast cpet https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4
Coo011ecTBa ¥ SKOJOTHYECKHE CHCTEMBI 9 https://m.cdsoo.rw/7f4 1ccT4
bu6mmoreka [IOK
P 2 1
> C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 2.5



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

KanengapHo — rTeMaTu4yeckoe mJiaHMpoBaHue

10 KJIACC
Ne Tema ypoka KosnuyectBo Hdara DJIeKTPOHHbIE Jdomamnee
n/n 4acoB H3YYeHUs undgposbie 3aJaHue
oOpa3oBaTe/ibHbIE
E pecypcsbl
3
= 5
L
2 = &
buonorus B cucreme Hayk 1 bu6mmoreka [IOK §1,
06.09.2024  https://m.edsoo.ru/863e¢6122 = mpoBepb
https://m.edsoo.ru/863e¢632a = ce6a
Mertoibl TO3HAHUA KUBOUM TpUpobl. [TpakTyeckas 1 0.5 bubmuorexa [JOK § 2,
pabota Ne 1 «Vcnonp3oBaHue pa3inyHbIX METOOB 13.09.2024  https://m.edsoo.ru/863e¢6122  mpoBeph
MIPU U3YYCHUH OMOJOTUYECKUX O0OBEKTOBY ceost
buonornueckue cUCTEMBI, IIPOLIECCH] U UX U3YUYECHUE 1 bubmmoreka [IOK §4,
20.09.2024  https://m.edsoo.ru/863e6564 = mpoBepn
cedst
XumMuueckui coctaB KieTku. Bona u MuHepaibHbie 1 Bbu6nuoreka [JOK §5.6,
COMHu 27.09.2024  https://m.edsoo.ru/863e674e = mpoBepb
ceost
benku. CocTaB u cTpoeHue OEIKOB 1 bu6mmoreka [IOK §9,10,
04.10.2024  https://m.edsoo.ru/863e6b72 = mpoBephb
ceost
depMeHTHI — OHMOJIOTHYECKHE KaTalu3aTOPHI. 1 0.5 bubmuorexa [JOK §9, 11,
Jlaboparopnas padota Ne 1 «3yuenue 11.10.2024  https://m.eds00.ru/863¢6b72 = mpoBeps
KaTAIUTUYECKOW aKTUBHOCTH (P€PMEHTOB (HA ceost



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

IIpUMEpE aMMJIa3bl WIN KaTaiaa3bl)»

7 Vraesoanl. JIMnuasl bu6mmoreka [IOK 87,8,
18.10.2024  https://m.eds0o.ru/863¢6870 = mpoBepb
ce0st
8 Hyxkneunosbie kuciaorsl. ATD bu6mmoreka [IOK §12, 13,
25.10.2024  https://m.edsoo.ru/863e6d5c = mpoBeph
cedst
9 Hctopust u meToasl n3ydeHus kiaeTku. Kinerounas bubmuorexa [JOK §15,
TEeOopHUs 08.11.2024  https://m.edsoo.ru/863e¢6e88 = mpoBephb
cedst
10 KneTka kak 1ieioctHas )KvuBasi cuctema §16 - 19,
15.11.2024 IIPOBEPH
cedst
11 Crpoenue sykaproTHUecKoi KieTku. JlabopaTropHas 0.5 bubmmoreka [IOK §20,
pabota Ne 2 «/3yueHue CTPOCHUS KIETOK PaCTCHUH, 22.11.2024  https://m.edsoo.ru/863e6ff0  mposeps
JKUBOTHBIX, TPHOOB U GAKTEPHii 101 MUKPOCKOIIOM https://m.edsoo.ru/863¢716c  cebs
Ha TOTOBBIX MUKPOTIPENIapaTax u UX OMKCAHUEH
12 OOMeH BEIIeCTB MIIM METa00IN3M bu6mmoreka [IOK §21,
06.12.2024  https://m.edsoo.ru/863e766¢c = mpoBephb
ce0st
13 doTocuHTE3. XEMOCHHTE3 bu6mmoreka [IOK §23,
13.12.2024  https://m.edsoo.ru/863e¢7c98 = mpoBepb
cedst
14 DHepreTUYecKuii 0OMeH bu6mmoreka [IOK §22,
20.12.2024  https://m.edsoo.ru/863e7aae = mpoBepb
cedst
15 JKuznenHbiit ki kinetku. [enenune kinetku. MuTos. 0.5 bubmmoreka [JOK §26,
JlaGopatopnas pabora Ne 3 «Habmonenne Muto3a B 27.12.2024  https://m.edsoo.ru/863e7dc4 = mpoBepn



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

KJICTKaX KOHYMKaA KOPCIIKA JIYKa Ha TOTOBBIX

ce0st

MUKpOTpenaparax»
16 buocunTes 6enka. Peakuys MaTpuuHOTO CHHTE3a Bbu6nuoreka [JOK §24,
10.01.2025 = https://m.edsoo.ru/863¢796e = mpoBephb
ce0st
17 Tpancusus — 6uocuHTe3 OENKa bu6mmoreka [IOK §25,
17.01.2025  https://m.edsoo.ru/863¢796e = mpoBepb
ce0st
18 Hexnerounsie popMbl )KM3HU — BHPYCHI bubmuorexa [JOK §14,
24.01.2025  https://m.edsoo.ru/863¢7540 = mpoBeph
cedst
19 @OpMBI pa3MHOKEHUS OPraHU3MOB bubmmoreka [IOK §26,
31.01.2025  https://m.edsoo.ru/863e81b6 ~ §1(11km)
https://m.edsoo.ru/863e831e  mposeps
cedst
20 Meiio3 bubmuorexa [JOK §27,
07.02.2025  https://m.edsoo.ru/863e7f4a = mpoBepn
cedst
21 OOpazoBaHue U pa3BUTHE MOJOBBIX KIETOK. 0.5 bubmmoreka [JOK §27,§2
OmnnonorBopenue. Jlaboparopuast padota Ne 4 14.02.2025  https://m.edsoo.ru/863e81b6  (11xum)
«/3yueHune cTpOCHUS MOJIOBBIX KJIETOK Ha TOTOBBIX POBEPh
MHUKpOIIpernapaTax» ce0st
MIPOBEPh
cedst
22 NuauBuayainbHOE pa3sBUTHE OPraHU3MOB bubmmoreka [IOK §3(11xm)
21.02.2025  https://m.eds00.ru/863e8436  mpoBepb
ce0st
23 ['eHeTnKa — Hayka O HACJIEICTBEHHOCTH U bubmuorexa [JOK §4(11xm)

https://m.eds00.ru/863e8612



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

W3MEHYHUBOCTH 28.02.2025 MpOBEPH
cedst
24 3aKOHOMEPHOCTU HACIEAOBaHUS TPU3HAKOB. bubmmoreka [JOK §4(11km)
MoHorubpuaHoe CKperBaHue 07.03.2025  https://m.edsoo.ru/863e8878 = mpoBepn
ce0st
25 JluruOpuaHoe CKpelmuBaHue. 3aK0H HE3aBUCHMOTO bubmuorexa [JOK §6(11x)
HacJeI0BaHUS IPU3HAKOB 14.03.2025  https://m.edsoo.ru/863e89a4  mpoBepn
ce0st
26 CueruieHHOE HACJIeI0BaHKE MMPU3HAKOB. 0.5 bubmuorexa [JOK §7(11x)
Jlaboparopnast pabota Ne 5 «M3yueHnue pe3ynbTaToB 21.03.2025  https://m.edsoo.ru/863e8c60  mpoBepn
MOHOTHOPHUIHOTO M TUTHOPHUIHOTO CKPEIINBAHUS Y cebs
Ipo30¢uibl Ha TOTOBBIX MUKPOTpPENnapaTax»
27 I'enetuka momna. HacnenoBanue npu3Hakos, bubmuorexa [JOK §7(11x)
CUEIUICHHBIX C MMOJIOM 04.04.2025  https://m.edsoo.ru/863e8c60 = mpoBephb
cedst
28 N3menunBocTh. HenacnencTBeHHAst U3MEHUNUBOCTb. 0.5 bubmmoreka [JOK §8(11k)
JlaGopatopnas pabora Ne 6. M3yuenue 11.04.2025  https://m.edsoo.ru/863e8efe = mposeps
MoANGUKAITMOHHOW U3MEHYMBOCTH, IIOCTPOCHHE cebs
BapHaIlMOHHOIO psi/ia U BApUALIMOHHOW KPUBOW
29 Hacnencreennas namMmeHunBocTh. JlabopaTopHas 0.5 bubmmoreka [JOK §8(11k)
pabota Ne 7. «AHanu3 MyTauuii y Apo30(puibl Ha 18.04.2025  https://m.edsoo.ru/863e8efe = mposeps
TOTOBBIX MUKPOIIpENapaTax» ce0st
30 ['eneTnka yenoBeka bubmuorexa [JOK §7(11x)
02.05.2025  https://m.edsoo.ru/863e8d78  mpoBepn
ce0st
31 PeseprubIil ypok. O6001IEHNE TIO TEME §1-8(11km)
«HacneacTBeHHOCTh U U3MEHUYUBOCTh OPTaHU3MOBY 08.05.2025 MPOBEPH

cebs



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

32 Cenekius Kak HayKa U IpoLece 1 bubmmoreka [JOK §9(11km)
15.05.2025  https://m.edsoo.ru/863¢9214 = mpoBepb

cedst
33 MeToapl U JOCTUKEHMSI CEIEKLIUN PAaCTEHUN U 1 bubmmoreka [IOK §9(11xm)
SKMBOTHBIX 19.05.2025  https://m.edsoo.ru/863¢9214  mpoBeph

ce0st
34 buoTtexHonorus Kak oTpacib MPOU3BOJICTBA 1 bubmuorexa [JOK §9(1 1xu)
23.05.2025  https://m.eds00.ru/863¢9336  mpoBepb

ce0st

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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KanengapHo — rTeMaTu4yeckoe mJiaHMpoBaHue

11 KJIACC
Ne Tema ypoka KouaunyecTBo Hdara DJIeKTPOHHbIE Jdomamnee
n/n 4acoB H3YYeHUs undgposbie 3aJaHue
@ oOpa3oBaTe/ibHbIE
;) pecypcsbl
- EE
5 =l
DBOJIIOLMS U METOJIbI €€ U3yUCHUS 1 Bbu6nuoreka [JOK §10,
02.09.2024  https://m.edsoo.ru/863ea20e  mpoBeph
ce0st
Hcropus pa3Butus npeacTaBieHuil 00 SBOTIONNH 1 bubmuorexa [JOK §11,
09.09.2024  https://m.eds00.ru/863e9570 = mpoBepn
ce0st
MuKpo3BOTIOIHUS 1 bu6mmoreka [IOK §14
16.09.2024  https://m.edsoo.ru/863e9cle = mpoBephb
cedst
ITomynsus Kak 31eMeHTapHas €qUHULIA BUAA U 1 0.5 bubmmoreka [IOK §10,
sBomtoniuu. JlabopatopHas pabora Ne 1 «CpaBHeHue 23.09.2024  https://m.edsoo.ru/863¢99c6  mpoBepn
BHJIOB 110 MOP(OJIOTUUECKOMY KPUTEPHIO» ceost
JIBIDKy1IME CHITHI (3JIEMEHTapHBIE (PAKTOPHI) HBOIIOIUH 1 bubmmoreka [IOK §12,
30.09.2024 = https://m.edsoo.ru/863e9da4 = mpoBeph
ce0st
EcrecTBeHHbIi 0TOOP U ero (hopMbl 1 bubmmoreka [IOK §13,
07.10.2024  https://m.edsoo.ru/863e9%ed0 = mpoBepn
ce0st



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

7 Pe3ynbpTaThl 2BOTIONUU: TPUCTTOCOOICHHOCTD 0.5 bubmmoreka [JOK §13,
OpraHu3MoB U BUJI000pa3oBanue. JlabopaTopHas 14.10.2024  https://m.edsoo.ru/863e9fde = mposepn
pabota Ne 2 «Onucanue npucrnocobIeHHOCTH cedst
opranusma 1 €€ OTHOCUTEILHOTO XapaKTepay

8 Hanpasnenust u myT MakpO3BOJIIOLUN bubmmoreka [JOK §15,

21.10.2024  https://m.edsoo.ru/863e9cle = mpoBephb
cedst

9 HeoOpatumocTs 3BoOMIONNN §15,

11.11.2024 MpOBEPH
ce0st

10 Hctopus xu3Hu Ha 3emMiIe U METObI €€ NU3YUEHUS §26,

18.11.2024 MpOBEPH
ce0st

11 ['unoTe3sl MpOUCXOXKACHUS )KU3HA HA 3eMIIe bu6mmoreka [IOK 8§27,

25.11.2024  https://m.edsoo.ru/863ea5a6 = mpoBepb
cedst

12 Pa3BuTHe )u3HM Ha 3eMJIe 110 3paM U IepuoiaM bubmmoreka [IOK §28,

02.12.2024  https://m.edsoo.ru/863eabbe = mpoBeph
cedst

13 OCHOBHBIE 3Tallbl BOJIIOLUN PACTUTEIBHOTO U 0.5 bubmmoreka [IOK §28,
XKHUBOTHOTO MHpa. [IpakTrueckas padora Ne 1 09.12.2024  https://m.edsoo.ru/863ea8bc  mpoBeps
«M3ydyeHne uCKonaeMbIX OCTaTKOB PACTCHUHN U ce0st
KUBOTHBIX B KOJUIEKIIMSIX»

14 CoBpeMeHHas cucTeMa OpraHu4ecKkoro Mupa bubmmoreka [IOK §16,

16.12.2024  https://m.edsoo.ru/863ea48¢ = mpoBeph
ce0st

15 DBOJTIONHS YeJTOBEKa (AHTPOIIOTEHE?) bubmuorexa [JOK §29,

23.12.2024  https://m.edsoo.ru/863eac2c = mpoBephb



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c

ce0st

16 JIBrokymme cuitbl ((pakTopsl) aHTPOITOTEHE3a bubmuorexa [JOK §29,
30.12.2024 = https://m.edsoo.ru/863ead44 = mpoBepb
ceost
17 OCHOBHEBIE CTagUH DBOJIOIMY YEJI0OBEKA 2948,
13.01.2025 MPOBEPH
cedst
18 UenoBeyeckue packl U MPUPOIHBIC aJANITAIIMN YEIOBEKA bu6mmoreka [IOK §29,
20.01.2025  https://m.edsoo.ru/863eaca2 = mpoBephb
cedst
19 PezepHblil ypok. O0001IeHNE 110 TEME §26 - 29,
«BO3HUKHOBEHUE U Pa3BUTHE KU3HU HA 3eMJIe» 27.01.2025 MpOBEPH
cedst
20 DKOJIorus Kak HayKa §17,
03.02.2025 IIPOBEPh
ceost
21 Cpensl 00uTaHUs U YKOJIOTHYECKUE (DAKTOPHI bubmuorexa [JOK §17,
10.02.2025  https://m.edsoo.ru/863eafec = mpoBephb
ceost
22 AbGuoTtnueckue dakropsl. JJaboparopras padora Ne 3. 0.5 bu6mmoreka [IOK §17,
«Mopdonorndeckne 0COOEHHOCTH PACTCHHUM M3 Pa3HBIX 17.02.2025  https://m.edsoo.ru/863ebl0e = mpoBepb
MecT obutanusy. Jlabopatopnas padora Ne 4. ceost
«BnusiHMe cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeyca»
23 buotnueckue GpakTops bubmuorexa [JOK §17
24.02.2025  https://m.edsoo.ru/863eb348 = mpoBeph
cedst
24 DKOJIOTHYECKUE XaPAKTEPUCTUKH TOMYJISIUH. 0.5 §19,



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

[TpakTuyeckas padora Ne 2 «Iloacyér mioTHOCTH
MOMYJISIUUN pa3HbIX BUIOB PACTCHHIN

03.03.2025

POBEPh
cebs

25

Coo0riecTBa OpraHU3MOB — OHOIEHO3

10.03.2025

Bbu6nuoreka [JOK
https://m.edsoo.ru/863eb46a

§18,
POBEPh
ce0st

26

DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI)

17.03.2025

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

§20,
IPOBEPh
ce0st

27

OCHOBHEBIE IOKA3aTEIIN YKOCUCTEMEL. DKOJIOTHUECKUE
nupamusl. CBoricTBa skocucteM. CyKueccus

07.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/863eb5fa

§21,
IPOBEPh
cebs

28

IIpupoaHbIE S3KOCUCTEMBI

14.04.2025

§22,
IPOBEPh
ceos

29

AHTpOHOFeHHBIG O9KOCHCTEMbI

21.04.2025

§23,
POBEPh
ceOst

30

buocdepa — rinobanpHas skocucTema 3eMin

28.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/863ebbse

§24,
POBEPh
ce0st

31

3aKOHOMEPHOCTHU CYIIECTBOBAHUS OHOChEpHhI

05.05.2025

bu6mmoreka [IOK
https://m.edsoo.ru/863ebd16

§25,
IPOBEPh
ceos

32

UYenoseuecTBo B Omochepe 3eminu

12.05.2025

§26,
POBEPh
ceos

33

CocymiecTBoBaHUE TPUPOIBI U YEIOBEUECTBA

19.05.2025

Bbu6nuoreka [JOK
https://m.edsoo.ru/863ebale

§30,
IIPOBEPh



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

ce0st

34

PeseprubIil ypok. O600meHue Tembr «Coob1ecTBa u
9KOJIOTHYECKUE CUCTEMBD)

22.05.2025

§24 - 30,
POBEPh
ce0st

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34

2.5




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorwus, 10 xknacc/ [laceunnk B.B., Kamenckwmit A.A., Pyomios A.M. u ap.;
[Ton penakuueit [laceunuka B.B. AxkumonepHoe o61ectBo «3narenbeTBo
«IIpocsemieHue»

* buonorus, 11 xnacc/ Ilaceunuk B.B., Kamenckuii A.A., PyouioB A.M. u np.;
[Tox penakuueii [Taceunnka B.B. Akmmoneproe o6mecTBo «M3marenscTBo
«IIpoceemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

O6m1as 6uosiorust. bazoselit ypoenb. 10-11 kmacc. Meroaudeckoe mocooue
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

http://www.mec.tgl.ru/index.php?module=subjects func=viewpage pageid=133
http://bio.1september.ru/.

http://www.ecosystema.ru/.

http://evolution.powernet.ru/.






