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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY IUISl ONpEeAeSICHUs
NOJAX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHoro mnpeamera «buomorus» cocTaBuiIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB O0OydeHUss U TPEOOBAHUN K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB, MOJIOKCHHS 00
o0UIMX LEeNsIX M MPUHIHUNAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CUCTEMbl CPETHErO
obmiero obpaszoBanusi B Poccuiickoit denepanun, a Takke MOJIOKEHUS O crienu(uKe OUOIOTHH,
e 3HAYCHWU B IMO3HAHWM >KMBOH INPHPOJBI M 00ECHEUCHHH CYIIECTBOBAHHS YEJIOBEYECKOTO
obmiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpPEIeIeHbl OCHOBHbBIE (DYHKIUU MPOrPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTpareruu o0ydeHus,
BOCIIUTAHUS M Pa3BUTUS OOYYArOIIMXCS CpeAcTBaMH y4deOHOoro mnpeamera «buomorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpPY, paclpeleieHHue o
paszenaM U TeMaM, PEKOMEHJYEMYIO IOCJIE0BAaTEIbHOCTh M3yUeHUsl y4eOHOro marepuania c
y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JTOTUKH 00pa30BaTeIbLHOrO Mpollecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIMXCS.

B mnporpamme 1o OHONOTMU TakKe YYHUTHIBAIOTCA TpPeOOBaHUSA K IJIAHUPYEMbBIM
JUYHOCTHBIM, METANPEJMETHBIM M MPEIAMETHBIM pe3ylibTaTaM O0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIbHON EATEIbHOCTH/y4eOHBIX AEUCTBUN O0yYarOIIUXCS 110
OCBOEHUIO COJIEpP>KaHUs OMOJIOTMYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif YpOBEHb) peain30BaH MPUHIIHUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYemMy B HEH MPOCMAaTpPHBAETCS
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHMI, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PCHHUS, IICHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
MPEJICTAaBICHU O 3J0pOBOM 00pa3e JKU3HU U OEpeKHbIM OTHOIIEHHEM K OKpYXKalouleH
npupoaHoil cpene. IlosTomMy Hapsiay ¢ u3ydyeHHEM OOIEOMOJIOrMYECKMX TEOpHM, a Takke
3HaHWUH O CTPOEHUU KUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAOLIUX B HUX
IIPOLECCOB B IporpaMMe IO OWOJOTMM YAENEHO BHUMAaHHE MCIIOIb30BAHUIO IOJYyYEHHBIX
3HaHWI B TOBCETHEBHOM KM3HU ISl PEIIeHUs MPUKJIAJHBIX 3a7a4, B TOM YHCIe: TPOQUIaKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHAJIM3a BIMSIHHUS XO3SHCTBEHHOW JIEATEIHPHOCTH YEJIOBEKAa HA COCTOSIHHE TPHPOIHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHHUMAHMS K MPUKIAJAHON HAMPaBIEHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUSHHsI YCIOBUH Ui pEelIeHUs
OJIHOM M3 aKTyallbHbIX 33/1a4 MIKOJIFHOTO OMOJIOTHYECKOTro 00pa3oBaHus, KOTOpas Mpe/rnoiaraet
dopmupoBaHHEe y O0YYarOIUXCS CIIOCOOHOCTH aaNnTHPOBAThCS K W3MEHEHHUSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
obecrieunBaeT (GOpMUPOBaHHE Yy OOYUYAIOIMIMXCS TPEACTABICHUNM O HAy4YHOW KapTHHE MUPA,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpTaHHW3aIllMl W OHBOJIOLUU, CO3MaET YCIOBUSA JUIA: TO3HAHUS 3aKOHOB JKUBOM MPUPOIHI,
¢dopMupoBanus (YHKIIMOHATIHLHOW TIPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe30omacHOro odpasa
YKU3HU, IKOJIOTUYECKOTO MBIIIJIEHHS, IIGHHOCTHOTO OTHOIICHHUS K KUBOU MPUPOJIE U YETIOBEKY.

Bonbmoe 3HadeHWe OWOJIOTHS WMEET TakkKe JUIS PEIICHUS BOCHUTATECNBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oouiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3ydenne
Ouonorun o0ecrnieunBaer yCIIOBUS TSt (dbopMUpOBaHUS HWHTEIICKTYTbHBIX,
KOMMYHHKAITUOHHBIX U WH(QOPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYIBTYpBI, CIIOCOOCTBYET
WHTETpAIMK OWOJIOTHYECKUX 3HAHUHN C TPEJCTABIICHUSAMH W3 JIPYTHMX YYCOHBIX MPEIMETOB, B
qacTHOCTH, (pu3uku, xumun u reorpadun. HasBaHHBIC ONOKEHUS 0 IPEeIHA3HAYECHUN YI4EOHOTO



npenmera «buonorus» CcOCTaBUIM OCHOBY Ul ONPENENICHUs MOIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €TO COJIEPKAHUS, TIPEACTABICHHOTO B IPOrpamMMe 10 OHOJIOTHH.

OTt60p conepkanusi yaueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
HO3HULUN KYJIBTypOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPBIM OOYYarOIIUEcs JOJIKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe JUIsl (POPMUPOBAHUS OOIICH KYJIbTYpHhI, ONpeaesIoe
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCE/IHEBHOM KHU3HU U MpaKTH4ecKou nesTenbHocTH. Ocoboe MecTo B 3TOW cucTeMe 3HAHUN
3aHMMAIOT D3JEMEHTHl COJCpXaHUSA, KOTOpble CIyXaT OCHOBOW i (HOPMUPOBAHHSA
NPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U IEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIUX I'yMaHU3AIMH OHMOJIOrHYECKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJEpXKaHUS y4yeOHOro Marepuaiga B IporpaMme Mo OuoJIoruu
OCYIIECTBJIEHO C Y4ETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00 OTIIMUUTEIBHBIX OCOOCHHOCTSIX
JKUBOM TpUPOJIBI, O €€ YpOBHEBOIl OpraHM3aliil U HBOJIIOLMU. B COOTBETCTBUM C 3THUM B
CTpYKType y4deOHoro npeamera «buonorus» BbIIENIEHbI CIAEAYIOLUIUE COAEPKATEIbHbIEC JIMHUU:
«buonorus kak Hayka. MeToabl HAy4HOTrO Mo3HaHUsY, «KieTka kak OuoIoruyecKas CUCTEMay,
«Opranu3Mm Kak Ouosnorudeckas cuctema», «CucreMa U MHOrooOpa3ue OpraHu4ecKoro MHpay,
«OBOIIOLINS KUBOH MPUPOABI», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTI.

Leny u3ydenuss yuebHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
OoOy4JaloIMMUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS JUIsl TPAMOTHBIX JACHCTBUN B
OTHOIIEHUH 00BEKTOB KMBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Jloctuxkenue nenu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE
o0ecrneunBaeTcs pelieHrueM CIeAYIOIMUX 3a1au:

OCBOCHHME OOYYAIONIMMHCSA CUCTEMbl 3HAHHA O OHMOJOTHYECKHX TEOPUAX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBHJIaX, CIYXaIUX OCHOBOW Uit (opmMHupoBaHUS
NPEJICTAaBICHUH O €CTECTBEHHO-HAy4YHON KapTHHE MHpa, O METO/JaX Hay4yHOTo IO3HaHUS,
CTPOEHUHU, MHOT000pa3sMM U OCOOEHHOCTSAX MHMBBIX CHCTEM pa3HOTO YPOBHS OpraHU3allH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEJOBAHUIX B OMOJIOTUH;

dbopMupoBaHrue y 0OOYyYaroOIIMXCs MO3HABATEIbHBIX, MHTEIJIEKTYalbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHMH HAayYHBIX B3IJISJIOB,
U U MOIXO00B K U3YUEHHUIO KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Yy OOydaromuxcsi oOmel KyabTyphl, (YHKIMOHAJIBHON TIpaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OLEHUBATH SBICHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI Ha
OCHOBaHUU 3HAHUH M ONBITA, MOJYYEHHBIX NPU U3yUYEHUU OUOJIOTHH;

dopmupoBaHHe y O0yYaroIUXCs YMEHUN WUTIOCTPUPOBATh 3HAUYE€HUE OHOJIOTHYECKUX
3HAHUW B MPAKTUYECKOW MAESITEIbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHX
TEXHOJIOTUI U arpoOHOTEXHOIOTHiA;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00X0IMMOCTH OEpEeKHOT0 OTHOLICHHUS K HeH, COOMIOIEHUS ITUYECKUX HOPM IPU MPOBEACHUN
OMOJOTUYECKHUX UCCIIEJOBAHMI;

OCO3HAHHME LEHHOCTH OMOJOTMYECKUX 3HAHUM JUIsl MOBBILICHUS YPOBHS SKOJIOTHYECKOM
KYJIBTYpBI, ISl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MPUMEHEHHE TPUOOPETEHHBIX 3HAHWW M yMEHUW B TMOBCEIHEBHON >KWU3HU IS OIEHKU
MOCNEACTBUM CBOEH NEATENbHOCTH IO OTHOIIEHUIO K OKpYXKarollel cpele, COOCTBEHHOMY
3/10pOBbI0, 000OCHOBAHME U COOIIOICHHE Mep NMPO(PUIAKTUKH 3a00JI€BaHUMA.

B cucreme cpennero oOmiero obpazoBanusi «buosorusy, nzydyaemas Ha 0a30BOM ypOBHE,
SBIISIETCA O00s3aTENIbHBIM yYEOHBIM NPEAMETOM, BXOJSIIMM B COCTaB MPEAMETHOM o0sacTH
«EcTecTBEeHHO-HAyUYHBIE MTPEIMETHI.

Jnis n3yyenus 6Monoruu Ha 6a30BOM YpOBHE CPEIHEro oOIIero o0pa3oBaHMs OTBOIAUTCS
68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMOJIOTUM C OOLIECTBEHHBIMH, TEXHUUYECKUMHU U JPYTUMHU
€CTECTBCHHBIMU HayKaMu, (Quiocodueid, 3TUKOW, 3CTETUKOH u mpaBoM. Ponb Ouonoruu B
(GbopMHPOBAHNN COBPEMEHHON Hay4YHOU KapTHHbI Mupa. CucremMa OMOJIOTHYECKUX HayK.

Metoap! o3HaHUS KUBOM MPUPOABI (HAOII0AeHUE, SKCIIEPUMEHT, OIMCAaHNe, H3MEpEHHE,
KJaccu(uKanus, MOIEJIMPOBAaHUE, CTATUCTUYECKAs: 00pabOTKa TaHHBIX ).

JdemoHcTpaumnu:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabmuibl 1 cxembl: «MeTOobI TO3HAHUS KUBOU PUPOIBDY.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktueckast pabora Ne 1. «lcnonp3oBaHuE pa3iIMYHBIX METOJOB IPU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl 1 UX OPraHU3aIUA.

XKuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus: Omonornu. OTIMyYue >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPOJIBI.

CpolicTBa OumocucTteM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBbIH, OPraHU3MEHHBIM,  NOMYJIALMOHHO-BUIIOBOM,
HKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JdeMoHcTpanum:

Tabmuublt u cxembl: «OCHOBHBIC TPHU3HAKH KU3HU», «YPOBHH OpraHU3alUU KUBOK
IIPUPOIBI».

O6opynoBanue: moaens Mosekynbsl JJTHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XHAMHYECKUI COCTaB  KJIETKH. XHWMHYECKHE  DIIEMEHTHI: MAaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbBIE BEILIECTBA.

@YHKIMK BOJABl M MHUHEpPAJIbHBIX BellecTB B kierke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHue 0€IKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHMMbIE€ AMHHOKUCIIOTHI. AMUHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOH
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonorunueckue GpyHKIMN OETKOB.

®epMeHTHl — Ouosiornyeckue Karaiau3aTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Orminuuss  (epMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aToOpOB.

VYrneBoabl: MOHOCAXapH bl (TIII0K03a, pubo3a U J1e30KCHupr003a), AucaxapH sl (caxaposa,
JAaKTO3a) W TMoJucaxapunbl (KpaxMmaj, TJIMKOTeH, IeJUTi0NIo3a). buomornyeckue GyHKIIHH
YIJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPOGDHOOHBIE
cBoiicTBa. buonornueckne GpyHkuuu nunuaoB. CpaBHEHUE YIiEeBOJOB, OENKOB M JIUMHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJTHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIIEUHOBBIX KHCIOT.
Crpoenue u ¢yuknun JJHK. Crpoenne n ¢dynxuuum PHK. Bunet PHK. AT®: ctpoenue u
byHKINN.

[{uronoruss — Hayka o kierke. Kiierounas Tteopus — mpuUMep B3aWUMOJCHCTBHS UACH U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3yUEHHSI KIICTKH.

Knerka kak nenoctHas >xuBas cucrema. OO0Iue NpU3HaKy KJIETOK: 3aMKHYTasl Hapy>KHast
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapar, CHCTeMa CUHTe3a Oeka.



Tunsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTudeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHHE 93yKapUOTUYECKON KIIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIIBHON, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, MX (DYHKIIHH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kiuetku: JI1C, anmapar [onbmku, muzocomsl. [lomyaBToHOMHBIE
OpraHou/bl KIJIETKH: MHUTOXOHJpHUH, IUIacTUibl. [IpoucxoxaeHne MHUTOXOHAPUN U IUIACTUN.
Bunast mitactun. HememOpaHHbie OpraHOUIbI KIIETKU: pUOOCOMBI, KJICTOUHBIA LIEHTP, LIEHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIMY OPraHOUI0B KIETKU. BritoueHus.

SAnpo — peryasaTopHblil HeHTp KiIeTkH. CTpoeHue aapa: suepHas 00004Ka, Kapuora3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, [Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«Pacnpenenenrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuubr u cxemsl: «llepuogmueckas TaONMIA XMUMHUYECKHX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJBI BOJbD», «buocunres 6enka», «CTpoeHne MoieKkyisl 6enka», «Ctpoenue pepmeHTay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenue monekynsl ATD», «CtpoeHne 3ykapruoTHYECKON
KJIeTkn», «CTpoeHue XKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIEeTKU», «Y TIeBOJbI», «JIMIuab.

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYAOBaHME HJisi MPOBEACHHUS HAOIIOICHHUIA,
U3MEpPEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl PacTUTENIbHBIX, KUBOTHBIX M OaKTEepHAIbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaGopatopHast pabota Ne 1. «M3ydyeHue KaTalUTUYECKOH aKTUBHOCTH (epMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTPOEHHUS KJIETOK DPACTECHWH, >KUBOTHBIX M
OaxTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpenapaTax U UX OMUCAHUEY.

Tema 4. JKuzHenesiTeIbHOCTb KJICTKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. AcCUMWIANMS  (IJIaCTUUECKUH OOMEH) U
JUCCUMUIIALIUSA (SHEpreTHUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Ponb
3aKOHOB COXPaHEHHUs BEILIECTB M SHEPTrUU B IOHUMaHUU MeTadosn3Ma.

Tunbsl oOMeHa BemiecTB: aBTOTpPoGHBINH U rereporpodHsbIif. Posib depmeHTOB B 0OMEHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas M TeMHOBas ¢a3bl ¢orocuHTe3a. Peakiuu ¢orocuHTe3a.
DddexTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A /IS KU3HH Ha 3emuie. Briusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHM.

XemocuHTe3. XEMOCHHTE3UPYIOIUE OaKkTepuu. 3HAUYEHWE XEMOCHHTE3a I KU3HHU Ha
3emite.

DHepreTuyecknidi oOMEH B  KJeTKe. PacmieruieHwe  BEIIeCTB,  BBIACICHHE U
aKKyMYJIMpPOBAaHUE SHEPTUH B KJIETKE. DTalbl dJHEpreTuueckoro oomena. I nmukonus. bpoxxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
docdopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuun wmarpuunoro cunre3a. [eHetnueckas wunHpopmamus u JHK. Peanmzanus
TeHeTUYECKON HH(pOpMaIK B KieTKe. [ eHeTHueckuid KoJ M ero cBOWCTBA. TpaHCKpHUMIHS —
maTpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Drtansl TpaHcisuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oerka.

Heknerounsie Qopmbl ku3HM — BHpYCHL. Vcropuss oTkpeitus BupycoB (/1. .
WBanoBckuit). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO LUKIA BUPYcOB. bakTeprnodaru. bonesnu



pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc umMmyHoepuITa 4eaoBexa

(BUY) - Bo30oymutens CIIMJla. OOpaTtHas TpaHCKpWIIHS, peBEpTaza W HWHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHHIA.
JdemoHcTpaumuu:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupszes.

Tabmumer u cxembl:  «Tunel  muTanusy, «Metabommsm»,  «MUTOXOHAPHUSY,
«OHepreTnueckuii oomMen», «Xmopormiact», «Dorocuntesy, «Ctpoenue JJHK», «Ctpoenue u
¢ynkumonupoBanue reHay, «CuHTe3 Oenmka», «leHermyeckwii  Kom», «Bupycem,
«baktepuodarn», «Ctpoenne u ku3HeHHBbId 1wk Bupyca CIIW[a, Oaktepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-ammukauu «Yasoenue IHK u tpanckpunmmsy», «buocunres
oenka», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JJHK.

Tema 5. Pa3MHoKeHN€e M UHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

Knetounslii 1uki, wiaM KU3HEHHBIM UKk kieTtku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B untepdasze. Permmukanus — peaknus marpuunoro cunteza JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuoTuil. JMIUIOMTHBIM U TarIOWIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurosa. Ilpouecchl, mpoucxonsdiive Ha pasHbIX
CTagusAX MUTO3a. BHoJjIornuyeckuii CMBICI MATO3A.

[Tporpammupyemas rubesnb KIETKH — allonTo3.

@opMBl  pa3MHOXKEHHSI OpPraHM3MOB: Oecroysioe H T1oJioBoe. Bunabl  Oecrmonoro
Pa3MHOXKEHUSA: JIeJICHHE HaJBOE, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOKeHUe. VCKycCTBEHHOE KIIOHMPOBAaHUE OPraHM3MOB, €0 3HA4Y€HUE IS
CEJIEKLIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIINYUS OT OECIIONOrO.

Meito3. Cranun Mmenosa. IIpomecchl, nmpoucxoadmue Ha cragusx menosa. IloBeneHune
XpoMocoM B Mero3e. Kpoccunrosep. bronaornyeckuii CMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. [10/IOBBIE kKene3bl:
CEMEHHHMKU U sSMYHUKH. OOpa3oBaHME W PAa3BUTHE IMOJOBBIX KIETOK — ramMeT (CrnepMaro3ouf,
AWIEeKIeTka) — crepmaroreHe3 U oBoreHe3. (OcOoOEHHOCTH CTpPOEHHs SHLEKIETOK H
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOpHOHANTbHOE pa3BUTHE (IMOPHOTEHE3).
Ortanbl SMOPUOHAIBHOTO PA3BUTHUS y TO3BOHOYHBIX JKHUBOTHBIX: JPOOJIEHUE, TacTPYIISIus,
opranorenes. [ToctamOproHanbHOe pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHUS: MPSIMOE,
HenpsiMoe (IM4uHO4YHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zButue pacteHuii. OHTOre€He3 IIBETKOBOI'O PACTEHHS: CTPOCHUE CEMEHH, CTAIUHN
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuiel U cxeMbl: «DOpMBI pa3MHOXKEHHSI OPTaHU3MOBY, «/[BOITHOE OIIIOIOTBOPEHUE Y
IBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pacTeHUil», «JleneHue KIeTKH
Oaktepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpOoeHHE XpOMOCOMBI», «KIETOUHBINH ITHKI,
«Permmukanus JJHK», «Murosy», «Menosy, «IIpsMoe n HenpsiMmoe pa3BuTHE», «l'ameTorenes y
MJIEKOMUTAIOIINX U YeTIOBEKa», «OCHOBHBIE CTAJUN OHTOTEHE3AY.

O6opynoBaHue: MHKPOCKOI, Mukpornpenaparsl «CriepMaTo30UIbl MIEKOMUTAIOIIETOY,
«Siiueknerka muekonuTaroumero», «KapuokuHes B KJIETKax KOpelIKa JyKa», MarHUTHas
Moaenb-anrmukanus «Jlenenue knetkn», monens JIHK, Mmoaens metadazHoit XpOMOCOMBI.

JlabopaTopHble U NIpaKkTHYeCKHe padoThI:

JlaGopaTtopHnast pabora Ne 3. «HaOmroieHne MuTO3a B KJIETKAaX KOHUYMKA KOpEIIKa JIyka Ha
TOTOBBIX MUKPOMpENapaTax.



JlaGopatopnast pabora Ne 4. «/3ydeHwe CTPOCHHS TIOJIOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HacsieacTBEHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropuss pa3BuTus reHeTUKH. Posib OuTONIOrMM M
SMOPHOJIOTHH B CTAHOBJICHUW I€HETUKH. BKIIa pOCCHICKUX U 3apYOC)KHBIX YUEHBIX B PA3BUTHE
reHeTuku. Meroasl TeHeTHKUA (THOPUIOJOTUYECKUM, LUTOr€HETHUYECKUM, MOJIEKYISIPHO-
reHeTudecknii). OCHOBHBIC T€HETUYECKHE TTOHATHS. [ eHeTHYeCKass CUMBOJIMKA, UCTIOJb3yeMas B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACIEIOBaHWS  MPU3HAKOB, YycTaHoBieHHble [.  Menaenem.
MonorubpuaHoe ckpenBaHue. 3aKOH eIMHO00pa3usi THOPUIOB MEPBOTO MOKoyeHus. [IpaBuio
JIOMUHUPOBAHUA. 3aKOH paclleruieHus MNpu3HakoB. [umore3a uumcToThl ramer. l[losHoe u
HETIOJHOE JOMUHUPOBAHUE.

JurnOpumHoe  CcKpemmBaHWE. 3aKOH HE3aBHUCHMOTO  HACJICIOBAaHUS  IPU3HAKOB.
[{uToreHeTn4yeckue OCHOBBI JAUTHOPUIAHOTO CKpEHIMBaHUS. AHAIM3UPYIOIIEE CKpEIIMBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIUBAHUS [JIsl ONIPEIeICHHsI TEHOTUIIA OCOOU.

CuenneHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno clemieHHOMY
HacJe10BaHUI0 TeHoB. HapyllieHue cuemnieHys TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTHU. [ eHeTUUeCKre KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpeAeNIeHHE 1oJia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHbie OpraHu3Mmbl. HacinenoBaHne NpPU3HAKOB, CUEIICHHBIX C
IIOJIOM.

N3mMeHunBOCTh. BUbl N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACJIEeACTBEHHAs. Pob cpebl
B HCHACJIEJCTBEHHOH HW3MECHYMBOCTH. XapaKTepUCTHKA MOJU(PUKAIMOHHON H3MEHUYHBOCTH.
BapuanvonHsslil psa 1 BapuanvoHHas kpusas. Hopma peaknuu npusnaka. KommyecTBeHHbIE 1
KaueCTBEHHBIC ITPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PUKAIIMOHHON N3MEHUYHNBOCTH.

HacnencrBennas, niim TeHOTHUITMYECKasi, M3MEHIMBOCTh. KoMOMHATUBHAS M3MEHUYHBOCTD.
Meiio3 u TmONOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTallMOHHAs
U3MeHYNBOCTh. Kiaccudukaiys myTanuii: TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE. YacTtoTa u
MPUYMHBI MyTaliil. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
n3menurnpocty H. Y. BaBunona.

BresnepHas HacineICTBEHHOCTh U U3BMEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TE€HETUKH YeEJIOBEKa:
reHealoTHYecKuii, OJIM3HENOBbI, IMTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJIEKYISIpPHO-
reHetudeckuii. CoBpeMEHHOE OIpECICHUEe TEeHOTHUIA: TOJHOTEHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoripto [1[[P-ananuza. HacnenctBenusie 3a0oneBaHus
YeJIOBeKa: TeHHble Ooyie3HH, OO0Je3HM C  HACJIEACTBEHHOM  MPEApacronoKEeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaThueckue M TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKH.
[TpuntIMTIBI 3M10pOBOTO O0pa3a >KU3HU, JUATHOCTUKH, MTPO(DHUIAKTHKA W JICUEHUS T€HETUYECKHUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYIbTUPOBAaHUE. 3HAYCHHE MEIUIIMHCKOW TEeHETUKHU B
MPEIOTBPAIIEHUH U JICUCHUH TeHETHICCKUX 3a00JICBaHHI YeTTOBEKA.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B. Tumocdees-
Pecosckuii, H. Y. BaBuios.

Tabmumpl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKass OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«/lurnbpunnoe ckpemnmBanue», «lluTonorndeckue OCHOBBI JTUTHOPUIHOTO CKPEITUBAHUS,
«Mero3», «B3anmMoneincTBie ajielIbHbIX I'€HOBY, «I €eHeThnuecKue KapThl pACTEHUN, JKUBOTHBIX
u 4YeynoBekay, «l'eHeTuka mosia», «3aKOHOMEPHOCTH HACIENOBaHMS, CIEIJIEHHOTO C IOJOM»,
«KapuoTunsl uyenoBeka © IKUBOTHBIX», «Bumael wu3MeHunBOCTHY», «MoaudukammoHHas
W3MEHYMBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTHKa rpynmn KpoBuy», «MyTarmoHHas
U3MEHYHUBOCTHY.



Ob6opynoBanue: Moaenu-anmiukauun «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
JOMUHUpOBaHUEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
Mukpornpenapar «/Ipozodunay (Hopma, myranuu GOpMbl KPbUIHEB U OKPACKH Tea), repoapuit
«I"opox moceBHOW».

JlaGopaTopHble U NpaKkTH4YecKue padoThl:

Jlaboparopuas pabota Ne 5. «M3ydyeHne pe3yabTaTOB MOHOTUOPUTHOTO U AUTHOPUIHOTO
CKpEIIUBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpEnapaTax.

Jlaboparopuas padota Ne 6. «M3ydueHre Moau(PUKAITMOHHON U3MEHUYUBOCTH, ITOCTPOCHHE
BapHAIIMOHHOTO psAJia U BapUAIIMOHHOM KPUBOW».

JlaGopatopnass pabora Ne 7. «AHamM3 MyTanmMid Yy JIpo30QHIbI Ha TOTOBBIX
MUKpOIIpenaparax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHM.

CenekIusi Kak Hayka U Ipolecc. 3apoKIeHUE CelIeKInu U qomMectukanusa. Yuenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXICHUS W MHOrooOpas3us KyJIbTYpHBIX pacTeHui. LleHTpbl
IIPOUCXOXKACHUS JOMAIITHUX KUBOTHBIX. COpT, IOpPOJa, LITAMM.

CoBpeMeHHbIE METOJbI CeNeKIMU. MacCoBbIi U WHANBUAYATbHBIA OTOOPHI B CENEKIIUU
pacTeHuil U xKUBOTHBIX. OlleHKa 3KCTepbepa. bIn3KopoICTBEHHOE CKpelUBaHUEe — UHOPUAMHT.
Uucras nuHusa. CkpemuBaHMe YHUCTBIX JMHUK. ['erepo3uc, wnm ruOpugHas cuia.
HeponctBenHoe ckpemmBanne — ayrOpumuHr. OtmanéHHas THOpuau3anus W e YCIeXH.
HckyccTBeHHBI MyTareHe3 M IMOJTY4YeHHUE MONUILIONIOB. J[OCTHIKEHHUS CelNeKIMU PACTEeHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buotexHonorus kak oOTpacib MNPOM3BOACTBA. [ €HHas WHXXEHEpHUs. OTambl CO3/IaHUs
pexomOunantHoii JIHK u Tpancrennsix opranusmoB. Kierounas unxenepus. Knetounsie
KyJIbTYpbl. MUKpPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuil. KiioHnpoBaHue BHICOKOIIPOIYKTHBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHME M 3Tudeckue mnpobiaemsl. MO -
TFeHEeTUYECKU MOAU(PHUIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpauu:

[Toprpetsr: H. U. Basunos, U. B. Muuypum, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmunpel u cxeMmbl: Kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoasl JOMaIIHUX >KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHui», «OTaanéHHas
rubpunmzamus», «Paboter akamemmnka M. @. WBanoBay, «llomummonaus», «OOBEKTHI
O6uotexHonorun», «KiaerouHnele KylabTyphl M KJIOHHpOBaHUE», «KOHCTpyHpoBaHHE U TEpeHOC
TEHOB, XpPOMOCOM.

OO6opynoBaHue: MYJISDKU IUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJBI M JIOCTHIXKEHHUS CEJIeKIMU PACTeHMH M KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAHLMIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATEIbHBIH Y4acTOK, B TEIUIMYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBoJIIOLIMOHHAS 0MOJIOTHSL.

[IpeanocbUIKM BO3HUKHOBEHHUS! 3BOJIIOLMOHHONW TEOPUU. DBOJIIOLMOHHAS TEOpHUs U €€
MecTO B Orojoruu. BiusHue 3BOIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBHUIIETEIIBECTBA DBOMNIONMH. IlaJIeOHTONIOTMYECKHE: IMOCIEIOBATEILHOCTh MOSBICHUS
BHJIOB B TaJICOHTOJIOTUYECKOMN JICTOIHCH, TepexoHbie popMbl. bruoreorpadudeckue: cxoncTBo
U paznuune GayH u Grop MaTEPUKOB U OCTPOBOB.

DOMOpHOIOTHYECKHE: CXOACTBA W pazinyus SMOPHOHOB PAa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHI/ITe.HBHO-aHaTOMI/I‘ICCKI/IeZ T'OMOJIOTUYHBIC, AaHAJIOTHUYHBIC, py,Z[I/IMeHTapHBIC OpFaHBI,



aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTEH Y BCEX OPTaHU3MOB.

OpomonmonHas teopusa Y. JlapBuna. IIpeanocbulku BO3HMKHOBEHMS JIapBHHU3MA.
JIBIKymue Cuibl  SBOJMIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTrPaHUYEHHOCTH PECYpCOB, HeonpeenéHHas HW3MEHYMBOCTb, OoppOa 3a CyllecTBOBaHME,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas Teopus 3Bostonun (CTD) u e€ 0CHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonynanusa kak eIMHULA BUAA U IBOJIIOLUU.

JBwxyume cuibl ((hakTopbl) 3BOJIOLUM BUAOB B Npupoae. MyTalMOHHBIN Iporecc U
KOMOWHATHBHAsT HM3MEHYMBOCTh. [lomynsiuonHble BONHBI W Jpeld reHoB. M3omsamus u
MUTIpanus.

EcrectBennblii oTO0p — Hampaistomuid ¢aktop 3Bomonud. DopMbel eCTECTBEHHOTO
otbopa.

[Tprcnioco01eHHOCTh OPraHU3MOB KakK pe3yibTaT sBositonuu. [lpuMeps! npucnocoOiaeHuit
y OpraHu3MoB. ApoMop(03bl U UIMO0ATATITALIMH.

Bun wu BumooOpazoBanme. Kpurtepuu Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHUECcKoe.

Makposomtonus. @opmbl 3BoIOLUU: (UIETUYECKAs,, IUBEPIeHTHAs, KOHBEPreHTHasl,
napaensHas. HeoGpaTuMocTh 3BOMIOLUH.

[IpoucxoxaeHne  OT  HECMEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienuanu3anus. AJanTuBHAs paJaualius.
JdemMoHcTpaumMu:

[Hoptpetsr: K. JIunnen, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, O.
['exkenb, @. Miomnep, A. H. CeBeprios.

Tabmuner u  cxeMmbl: «Pa3BuTue opraHudeckoro mupa Ha 3emie», «3apoJblu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «@PopMbl OOprOBI 3a CyIIECTBOBaHHUEY,
«EctectBeHHbIit  0TOOp», «MHOroobpazue copToB pacTteHuity, «MHoroo0Opasue Mnoposa
YKUBOTHBIX, «[Honmynsauumy, «MyTtannoHHas W3MEHUYUBOCTbHY, «ApoMop( o361,
«Mnnoanantanumny», «OO0mas nereHepanusy», «JBwxymme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectsus Y. lapsuna», «bopsba 3a cymiectBoBaHue», «IIpucrnoco0neHHOCTh
OpraHu3MoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHUECKOE BUI000pa30BAHUEY.

OO6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPAcKH, HAOOp MJI0/I0B U
ceMsiH, KoJutekuus «[Ipumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJieNlb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOeHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaguueckas kapra Mupa, KoeKIus «DOpMbI COXPAaHHOCTH HCKOMAeMBbIX
JKUBOTHBIX U pacTeHHi», Moaens anmiukanus «llepekpéct xpomMocomy, BIaKHbIE IpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTaluuu (GOpMbI KPbUIHEB U OKPACKH TEJa).

JlabopaTopHble U NpaKkTHYecKHe padoThI:

JlaGopaTtopnast padota Ne 1. «CpaBHEeHHE BUAOB IO MOP(OJIOTHIECKOMY KPUTEPHUIOY.

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KM3HU HA 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKACHUM >KU3HU. HaydHble rUmore3sl BOSHUKHOBEHHUS
XKHU3HU Ha 3emiie: aOMOreHe3 W MaHCHepMHs. XUMHUYEcKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OpraHMYECKHUX  BEIIeCTB M3  HEOPraHWYeCKHX. OKCIEPUMEHTAIBHOE  MOJATBEPXKIECHUE
XUMHUYECKON IBOMIONMKU. HauanpHble Tansl Ouonorunyeckoit sBonrornuu. ['unoresa PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.



Pazeutne xu3Hum Ha 3emsie 1o Hdpam M nepuoaam. Karapxel. Apxeickas u
npoTepo3oiickas 3pel. llameo3oiickas 3pa u e€ mNEepHOIbl: KEMOPHIICKHI, OpIOBHKCKHUH,
CUJTYPUICKUH, J€BOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iicKas 3pa U €€ IepuoAbl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepuo/ibl: ajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KJIMMara M TIeoJIOTHYEeCKUX mporeccoB. OCHOBHBIE 3Talbl 3BOJIOIUU
pPacTUTEIBHOTO W >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBienwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oTpa)keHue 3BOMOUNUA. OCHOBHBIE CUCTEMATUYECKHE
TPYIIIBI OPTraHU3MOB.

OBOJIIOIIMSL  4YEJOBEKAa. AHTPONOJOrus Kak Hayka. Pa3Buthe mnpeacraBieHHil o
IIPOUCXOXKACHNUN YesloBeKa. MeTo bl M3yueHus: aHTpororese3a. CxoAcTBa U pa3indusl 4eJIoBeKa
1 KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHNE YEIIOBEKA.

Jewxymme cuibl  (pakTopel) aHTpomorene3a. HaciencTBeHHass HW3MEHYHMBOCTh H
ecTecTBeHHbIH 0TOOP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TPpyZa, MBILIUICHHUE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeEbI,
Yenosek mnpsamoxoxsammii, YemoBek HeaHaepranbckui, Yenoek pasymublii.  Haxonku
MCKOMAeMbIX OCTATKOB, BPeMsl CYILIECTBOBAHUS, 00JACTh PacCHpOCTpaHEHUs, 00bEM TOJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOINEOHaHAas (eBpa3uiickas), Herpo-
aBcTpajioujiHas  (dKBaTOopuaiabHasg), MOHTOJOUIHAsA  (a3MaTCKO-aMepHKaHcKas). YUepTsl
MPUCTIOCOOJICHHOCTH TPEICTaBUTENeH YelOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuncTBo uenoevyeckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: @. Penn, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. JlapBun.

Tabmunel u cxembl: «Bo3nukHOBeHNe COMHEYHON CUCTEMBI», «Pa3BUTHE OpraHUYEeCcKOro
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKUX YEPT CTPOECHUS
YyeJloBeKa U YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJEOHTOJIOITMYECKUX HaXOJOK
MPEAKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHeimne moan», «J/lpeBHue moaun», «llepBbie
COBpPEMEHHBIE J0N», «UenoBeueckre pacb».

O6opynoBanue: wmynsixku «[IpoucxoxaeHne denoBeka» (OIOCTHI aBCTpPAJONUTEKA,
MUATEKaHTPOIa, HEaHAepTaIblla, KPOMAHBOHIIA), CJICTIKU WM U300paKeHUs KaMEHHBIX OpYyIui
MEepBOOBITHOTO YeloBeKa (KaMHHU-YOIMIMEphl, pyOuia, ckpebdia), TeoXpoHoJIornieckasl Tabnuia,
KOJUTEKIUs «DOpPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHI.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

[IpakTtuueckas padora Ne 1. «/3ydeHne ucKomaeMbIX OCTaTKOB PACTEHUN U )KHBOTHBIX B
KOJUICKILIUSAX».

DKCKypcusi «IBOJIIOIUS OPTraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WITH
KpaeBeAUECKUN My3€eil).

Tema 3. Opranusmbl U OKpY Kalolas cpeaa.

DKOJIOTMSl Kak Hayka. 3aJadyd M pasjieibl SKOJOTHUM. MeToabl 3KOJIOTMYEeCKUX
HCCJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS  OpPTaHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs,  TMOYBEHHas,
BHYTPHOPTaHU3MEHHAs.

Oxonorudeckue ¢akrtopel. Knaccudukarus skomormueckux (pakTopoB: abHOTHUECKHE,
OMOTHYECKHUE M aHTPOINOTECHHBIE. J[eMCTBUE IKOIOTHIECKUX (haKTOPOB HA OPTAHU3MBI.

AlOuotnueckue  (QaxkTOppl:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucniocoOnenust OpraHu3MoB K AeHCTBHIO a0nOoTHYeCKUX (akTopoB. bruojornueckre puTMbl.



buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOACHCTBUN:  KOHKYPEHITHSA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, kooneparus, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCAIM3M, HEHTpanu3M. 3HaueHHe OUMOTHYECKHUX
B3aUMOJICHCTBUIA JJISl CYIIECTBOBAHUSI OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOrMYeCKHe XapaKTepUCTUKH momyasiuud. OCHOBHBIE IIOKa3aTelad MOMYJIALUU:
YHUCICHHOCTh, IUIOTHOCTh, POXAA€MOCTh, CMEpPTHOCTb, NPHUPOCT, Murpanus. JluHamuka
YHCJICHHOCTH HOMYJISALMU U €€ PEeryIsius.

JdemoHcTpaumnu:

[Toptpetsr: A. I'ymb6oasaT, K. @. Pynse, 3. ['ekkens.

Tabmuubl u cxemsl: kapta «I[Ipupogasie 30Hb1 3emuny, «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«Doronepuoausm», «llomymsauun», «3aKOHOMEPHOCTH pOCTa UHUCIEHHOCTH IOMYJIALUU
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuas padota Ne 3. «Mopdonorudeckre 0COOEHHOCTH PACTCHUH M3 Pa3HBIX MECT
oOUTaHUY.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYyCa.

[Tpaktuyeckas padora Ne 2. «IToacuéT mIOTHOCTH MONYJSIIMNA Pa3HBIX BUAOB PACTEHUI.

Tema 4. CooO1ecTBa U IKOJI0THYECKHE CHCTEMbl.

CoobmectBo  opranuzmMoB —  OuoueHo3. CTpykTypsl  OuolieHO3a:  BMJOBaf,
POCTpaHCTBEHHAsI, Tpoduueckas (mumieBas). Bunsl-noMmuHanThl. CBsi3M B OHOIIEHO3E.

Okonoruyeckne cuctembl (skocuctemsl). [loHsTHe 00 sKocHcTeMEe M OHOreoleHO3e.
OyHKIMOHATBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: MPOAYICHTHI, KOHCYMEHTBI, PEIYIECHTEHI.
KpyroBopot BemecTB M MOTOK 3HEPruu B sKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTeNM S3KOCHCTEMBI: Omomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpaMHJIbl: HPOJYKIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
HKOCUCTEM: YCTOMYUBOCTh, CAMOPET YIS, pazBuTHe. CyKieccusl.

[TpupoaHble 3KOCHCTEMBI. DKOCHCTEMBI 03€p M peK. ODKOCHUCTeMa XBOHHOIO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpONOreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOO3KocuCcTeMbl. buosnoruueckoe u
XO03SICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM M YPOOIKOCUCTEM.

buopaznoobpazue kak ¢aktop ycroiunBocty skocucteM. CoxpaHeHHe OMOIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOEHHOCTH Ouocdepbl Kak II00albHOM 3KOCHCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouochepe.

KpyroBopotbl BemecTB M OHWOTEOXMMHYECKHE ILHKIBI JJIEMEHTOB (yriiepoaa, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emiin. AHTPONIOTEHHBIE U3MeHEHUs B Ouochepe. ['modanbHbIe
HKOJIOTHUECKUE TPOOIIEMBI.

CocymiecTBoBaHM€e NMPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 61opazHo00pa3usi Kak OCHOBA
ycroifunBoctd Onochepsl. OcHOBA PallMOHATIBHOIO YIPABICHUS MPUPOIHBIMU PECYpCaMH U MX
UCIOJIb30BaHue. JlocTukeHust OMONIOruK U OXpaHa MPUPO/IBIL.

JdemoHcTpaumuu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «llumesbie nenu», «buorneHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmectBay, «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenoBek»,
«DKOCUCTEMa IIUPOKOJUCTBEHHOr0 Jiecay, «IKOcHCTeMa XBOHHOro neca», «buoreHos
BosoEMay, «ArporeHo3», «l[IpuMepHbIe aHTPOTIOTCHHBIE BO3ACHUCTBUS Ha TIPUPOAYY,
«BaxkHeime MCTOYHHMKHM 3arps3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeifmias
cocTapisitomnas ouochepnr», «DakTophl Aerpagaanuu mousy, «IlapaukoBelil 23GdhexT», «DakTopbl
pPaIuoaKTUBHOTO 3arpsi3sHeHus: Onocdeprn», «O0mas cTpykrypa ouocheps», «Pacnpoctpanenue



XKu3HH B Omnochepe», «O30HOBBIN dKpaH Ouochepnr», «KpyroBopor yriepoma B Oumocdepe»,
«KpyroBopot azoTta B Ipupoae».

O6opynoBanue: MO/eJIb-aNIUInKaus «Tunuuneie OHOLIEHO3BI», repbapuii
«PacturenpHble  coolmiecTBa», Kowiekuuu — «buoneHo3», «Bpemaurenw — BaKHEHIIHX
CEJIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TrepOapud ¥ KOJUICKIIMM pPACTEHUHW U SKUBOTHBIX,
IIPUHAIeKALME K pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, Kpacnas kaura Poccuiickon
®Denepalyu, U300paXKEHUS] OXPaHsIEMbIX BUJIOB PACTEHHUI U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMDI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

Cornmacho ®I'OC COOQO, ycraHaBnuBalOTCs TpeOOBaHUSA K pe3yibTaTaM OCBOCHUS
00YyYalOIIMMHUCS IPOTPaMM CPEAHEro o0Iiero o0pa3oBaHMs: JIUYHOCTHBIM, METAIIPEIMETHBIM H
MNPpECAMCTHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIHMYHOCTHBIX pE3yJbTaTOB OCBOEHHUS mpeameTa «bHOJOTUsS» BBIAEIEHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKON  Tpa)kIaHCKON
WJCHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOIPEAEIIEHUIO,
HaJIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJCHANPaBICHHOE pPa3BUTUE BHYTPEHHUX
yOEXKIEHUI JTMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYalOlIUXCS PYKOBOJCTBOBATHCS B
CBOCH  JICATEIBbHOCTH  II€EHHOCTHO-CMBICJIOBBIMA  YCTAHOBKAMH, IMPUCYLIIUMHU  CHUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTh LIEJIA U CTPOUTD KU3HCHHBIC IIAHBI.

JlnyHOCTHBIE pe3ynbTaThl OCBOEHMS mpeameTa «buonorus» NOCTUrarTCs B €AUHCTBE
y4eOHOM M BOCHUTATEIBHOU NEATEILHOCTH B COOTBETCTBUM C TPAJAMIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHATHIMU B
0011eCTBE MpaBWJIAMH W HOPMaMHU IOBEJIEHUS M CIOCOOCTBYIOT TMpOIlecCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEH MO3ULIMM JIMYHOCTH, MAaTPUOTH3MA,
YBAKECHUS K 3aKOHY W IMPABOMOPSAKY, YEJIOBEKY TpyAa M CTAPLIEMY IOKOJEHUIO, B3aUMHOIO
yBaXXEHUsA, OEpeKHOr0  OTHOMICHHMs K  KYJbTYpHOMY  HACJIE€IUI0 W  TPATUIHUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoint @enepanuu, NpUpoae U OKPYKAKOLIEH cpele.

JlugHOCTHBIE Pe3yJabTaThl OCBOCHUS Y4eOHOTro mpeamera «buosiorus» MOKHBI OTpaxaTh
TOTOBHOCTb M CIOCOOHOCTH OOYHaroluXcsi pyKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMENA JINYHOCTH, CHCTEMOM LEHHOCTHBIX OpHUEHTAlMi, T[O3UTUBHBIX BHYTPEHHUX
yOeXJACHU, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacIIMpEHUE KU3HEHHOIO OMbITA W OMbITA ACATEIBHOCTH B IMPOLECCE PEATH3alNU OCHOBHBIX
HaIlpaBJICHUH BOCIIUTATEIBHON AEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpakaaHCcKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOI0 OOIIECTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
MPaBOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JIEATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOECKTOB,
pelIeHNH y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BBITIOJIHEHUH OMOJIOTHYECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHONICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBHSIX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JTIOJICH C Pa3HBIMU YOKIECHUSAMH, KYyJbTYPHBIMU IIEHHOCTSIMU U COIHAIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBITIOJHEHUS YUEOHBIX,
[03HABATEJIbHBIX M HCCJIENOBATEIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLICHUS K MHEHHUIO
OTIIOHEHTOB MPHU 00CYKICHUHU CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTb K TYMAHUTAPHOM M BOJIOHTEPCKOU JIESITENBHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:



c(hOpMUPOBAHHOCTh POCCUNCKON TPAKIAHCKON HICHTUIYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TrOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# SI3bIK U KYJIBTYPY, MIPOLLIOE U HACTOsIIIIEe MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJAHOMY HACIEIUI0 M MaMSITHUKAM TPUPOJIBI,
nocTkeHusIM Poccru B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIEHME M pa3BUTHE
OHMOJ0TUH, TOHUMAaHUS 3HaYeHUs1 OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoexxI€HHOCTh, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAlMI0 M INPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOSHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSM, CO3JaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPAJAMUIIMSIMHU HAPOJIOB
Poccumn;

4) 3cTeTH4eCKOro BOCIIMTAHUA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIECHMUI;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BHUJAX HMCKYCCTBA, CTPEMJICHUE IPOSBIIATH
KauyecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOLMOHAJIBHOIO 0JIArONOJIYYH S :

MOHUMaHWE W peasin3alius 310pOBOro U 0e30MacHOro 00pasa >KU3HU (370pOBOE MUTAHUE,
coOI0ZIeHre TUTUEHUYECKUX TMPaBUJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
perymsipHas (Qu3MYecKass AaKTUBHOCTb), OEpeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOILEHHSI K COOCTBEHHOMY (PM3UUYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHHWE UEHHOCTU TPaBUJ HMHAMBUAYAJIBHOTO M KOJUIEKTUBHOIO 0€30IacHOro
MOBEJCHUS B CUTYaIUsX, YTPOXKAIOIIUX 3OPOBbIO U JKU3HU JIIOACH;

OCO3HAaHME MOCHEACTBUM M HENPHUSATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHUs alaKoroid,
HapKOTHUKOB, KYPEHHUS);

6) Tpya0BOro BOCIMTAHUS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYA0Jt00ue;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTHUECKON U COIMAIbHOM HANpPaBIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
NeSITeNIbHOCTD;

UHTEpeC K pa3nuyHbiM chepam mpodhecCHOHATBHOW AeATeTbHOCTH, YMEHHE COBEPIIATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaTn30BbhIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30oBaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU Beei
KH3HU;

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHMSA

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CYILLECTBOBAHHS;

MOBBIIICHHE YPOBHS SKOJOTUYECKOW KYJIBTYPBI: NMPUOOPETEHHE OTBITa TUTAHHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpeibl;

OCO3HaHHUE T1100aJIBLHOr0 XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTeil UX peleHus;



CIOCOOHOCTh MCIIOJIb30BaTh NMPHOOpPETaEMble NIPU U3YYEHUH OMOJIOIMU 3HAHWSI U yMEHUS
OpU pEIHICHUH MPOoOJeM, CBS3aHHBIX C palMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOOI0AeHNE
IIPaBWJI IIOBEIEHUS B IIPUPOAE, HANPABICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENPUATHE IEHCTBUHM, NPHUHOCAIIMX BPEI OKPYKAIOIIEH NPUPOJHON Cpele,
yYMEHHUE TMPOTHO3HPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATH HX;

HaJIMYUE PA3BUTOIO HKOJOTUYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYpPbI, OIBITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYyKOBOJACTBOBATbCSI HMHU B
[IO3HABATEJIbHONW, KOMMYHMKAaTUBHOW M COLMAIbHOM IIPAKTUKE, IOTOBHOCTHM K YYacTHIO B
IIPAKTUYECKON AEATEIbHOCTU YKOJIOTHYECKOM HAIIPABJIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMSA:

Cc(OPMHUPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HayKd M OOIIECTBEHHOM MpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPLIECHCTBOBAHUE S3bIKOBOI M UNTATENICKON KYJIBTYpPhI KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHUE creuupuKy OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUs 00 OKpYKarolleM
MHUpe KaK O eIWHCTBE NPUPOABI, 4YEIOBEKa W 0OmecTBa, B TMO3HAHWU HPUPOIHBIX
3aKOHOMEPHOCTEN M pellieHUH IPOoOIeM COXPaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LIMBWIM3ALMU: OOECIIeUeHUs
HOBOI'O YPOBHS Pa3BUTHUSl MEIMILIMHBI, CO3JJaHHE NEPCHEKTHUBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, TOUCKA IMYTEH BBIX0/a U3 TI00ATBHBIX
9KOJIOTUYECKUX Mpo0seM U obecrieueHus nepexoa K ycToiuuBOMY pa3BUTHUIO, PALIMOHATIBHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOIMYECKMX 3HAHMM B LIEJISAX MOBBIMIEHUS OO0Iei
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOH T'pPAMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIMOHAIbHON
IpPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHnu ONOJIOTHH;

MOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJy4aeMble 3HAHUS U aHalIW3a M OObBACHEHHs SBJICHUH
OKpYXKAloIIero MUpa M HPOUCXOJAIIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJIFOYEHHUsT Ha OCHOBE HAy4YHbIX (DAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJIY4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUISL peIleHUs
po0JieM B peaIbHBIX )KM3HEHHBIX CUTYAlIMSIX;

OCO3HAHHE IICHHOCTH HAayYHOH JEATENbHOCTH, TOTOBHOCTh OCYILECTBIATh NMPOEKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHAUBUIAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUH IO OHOJOTUU B COOTBETCTBHH C JKU3HEHHBIMU
NOTPeOHOCTAMH.

METAINPEAMETHBIE PE3YJIbTATDHI

MertamnpenMeTHbIe pe3ylbTaThl OCBOCHHUS Y4eOHOro mpenmera «buomorus» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHMPOBO33PEHHS] OOYYAIOIIMXCA  MEXKIUCIUIUIMHAPHBIE
(MexXmpenMeTHbIE) O0IeHayUHbIe TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu(UKy METO/I0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBJICHHE, TpOIlecC, CHUCTeMa, HAay4HbId (paKkT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIe0BaHUe, HAONIOJEHUE, U3MEPEHHUE, HKCIEPUMEHT M JPYTUX), YHUBEpPCAJIbHbIE
yueOHble NeiicTBUs (TO3HABaTeNbHbIE, KOMMYHUKATUBHBIC, PETYJISATUBHBIC), 00eCIeUnBaIOINe



dbopmupoBanre (YHKIIMOHATHLHONH TPAMOTHOCTH M COIMAIIBHOW KOMIIETCHITUU OO0YyYalOIIUXCs,
CIIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCIUIUTMHAPHEIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBUS B I103HABATEILHOU U
COLIMAJIbHON IIPAKTHKE.

MetanpeameTHble pe3yJlbTaThl OCBOCHHS MPOrpPaMMBbl CpeIHEro ooiero odpazoBaHuUs
JIOJKHBI OTPaXKaTh:

OBi1aieHHe YHUBEPCAJbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 6a3oBbIe JOrHYEeCcKHE TeHCTBHS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIONIb30BaTh IPU OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIICHUS (aHaIK3a,
CHHTE3a, CpaBHEHHMA, KIACCU(PHUKAIMM, OOOOIIEHUs), PpPACKPHIBATh CMBICH OHOJIOIMYECKHX
MOHSTUN (BBLIEIATH UX XapaKTEPHbIC IPU3HAKH, YCTAHABIUBATh CBSI3U C APYTUMU NOHIATUSIMHU);

OTpeNeNaTh LEeNU ACATENbHOCTH, 3a7aBas IMapaMeTpbl M KPUTEPUH HX JTOCTHIKEHHS,
COOTHOCHUTD PE3ybTaThl AEITEILHOCTHU C MOCTABICHHBIMU IENISIMU;

UCTIOJIB30BaTh OMOJIOTHUECKUE MOHATUSA s OOBsSCHeHHS (AKTOB W SIBICHHH KHUBON
PUPOJIBI;

CTPOWUTH JIOTUYECKHE pAcCyXIeHUs (MHAYKTHBHBIC, ICIyKTHBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIHUPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJIEIbHbIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B M3y4aeMbIX OHMOJOTHYECKUX OOBEKTaxX, a TaKKe MPOTUBOPEUYMM PAa3HOTO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMALIMOHHBIX HUCTOUHUKAX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI ¢ YIETOM aHaJIM3a UMEIOIINXCS MaTePUATbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBHI B JESTEIHHOCTH, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB LEISM,
OLIEHUBATh PUCKH MOCIEICTBUH NeATEIbHOCTH;

KOOPAWHUPOBATh W BBIIOJHATE pPa0OTy B YCIOBUSIX pPEaJbHOTO, BHPTYAJBHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCIEA0BATEIbLCKHE NeiCTBUS:

BJIQ/IETh HAaBBIKAMM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEIbHOCTH, HaBbIKAMU
paspelieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelIeHus MPaKTHYECKUX 3aa4, IPUMEHEHHUIO Pa3IMYHBIX METOAO0B TIO3HAHUS;

UCIOJIb30BaTh PA3UYHble BUJBI ACATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpPETANHU, PEOOPA30BAaHUI0 W MPUMEHEHHIO B YUEOHBIX CHUTYallHsSX, B TOM YHUCIE TPU
CO3JIaHUM Y4EOHBIX M COLIMATIBHBIX POEKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KITFOYESBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7a4W B 00pa30BATENbHOW JESITEIBHOCTH M
JKU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlH3HpOBATh 3ajady, BBIIBUTATh
TUMNOTe3y €€ pelleHHs, HaXxOAUTh AapTyMEHTHI IS JOKa3aTelbCTBA CBOHMX YTBEPXKICHUU,
3a71aBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

aHAIM3UPOBATh TIONyYEHHBIE B XOJ€ peUIeHHS 3adaud pe3yiabTaThl, KPUTHUECKU
OILIEHUBATh UX IOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT,

OCYIIECTBIISITh IEJICHAIIPABIEHHBIM MOMCK NEpeHOoca CPEeACTB M CIIOCOOOB JIEHCTBUS B
po¢eCCHOHATILHYIO CPeay;

YMETh IEpPEeHOCUTh 3HaHWs B  I[IO3HABATEJbHYI0O U  MpaKTUYEeCKylo obsactu
KHU3HEIEATEIbHOCTH;



YMETb MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE WUJEH, IpEAaratb OPUTHMHAJIBHBIE IOAXOAbl M PEUICHMs, CTaBUTH
npoOJIeMbl U 33Ja4u, TOIyCKaroIUe aJbTepHATUBHBIEC PELLICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUYHBIX MCTOYHUKAX HH(pOpMaluM (TEKCTe ydeOHOro mocodus,
HAyYHO-IIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApSX U CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax [aHHbIX, B VIHTepHeTe), aHAIM3UPOBaTh HH(POPMALUIO pa3IUYHBIX BHJIOB U (opM
IIPEJICTaBIEHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUMBOCTD;

(bopMynupoBaTh 3ampoChl M INPUMEHATh Pa3IMYHbIE METOJbI NPH IOMCKE U OTOOpe
O6uonornyeckoit nHGopMaIu, He0OXOIMMOH /IS BHIIOJTHEHHS y4eOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpPATh ONTUMabHYIO (GOpMY NpPEACTaBICHUA OHOIOrMYECKON
uHpopManuu (Cxembl, rpaduKu, TUarpaMMbl, TaOJIHIIBI, PUCYHKH U APYTOe);

UCIOJIb30BaTh HAy4HbII S3bIK B KauecTBE CpeAcTBa IpH paboTe ¢ OHOIOTHYECKOMH
uH(popMaLel: MPUMEHITh XUMUYECKUE, (PU3NYECKUE U MaTeMaTH4YeCKUE 3HAKU U CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W IpeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJAJETh HABbIKAMU PpACIO3HABAHUS M 3alMThl UHGpOpMaUMU, HH(OPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

1) obmenmue:

OCYILECTBIIATh KOMMYHHKAIIUU BO BcexX cepax KM3HM, aKTUBHO y4acTBOBATh B JUallore
WIM JUCKYCCHUU IO CYLIECTBY OOCYKJIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BbICKA3bIBaTh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpeJylaraéMoi 3ajadyM, YYWUTBhIBATH WHTEpPECHl U
COTJIACOBAHHOCTD MO3ULUHI JAPYTrUX YYaCTHUKOB AUAJIOTa WK JUCKYCCHUH);

pacrio3HaBaTh HeBepOaJibHBbIE CpeJICTBA OOLIEHMs, MOHUMATh 3HAUYE€HHE COLMAIBbHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(DJIUKTHBIX CUTyallUl, YMETh CMr4aTh KOHQIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU clOcoOaMu OOIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMepeHUs
JpYTuX JOAEH, NPOSIBIATh YBaXHUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIUpOBaTh CBOM BO3PAKEHMUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAHUEM S3BIKOBBIX
CpPEICTB.

2) coBMeCTHAs IeITEILHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBa KOMaHAHON W MHIUBUAYaIbHOW pabOThl Ipu
peleHn OMONIOTnYecKoi MpobsieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3auMMOEHCTBYS IPU peLIeHUH yueOHOM 3a/1auH;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4jeHa KOJUIEKTHBA;

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAMHUPOBATH
JIEUCTBUSA MO €€ ITOCTUKEHHIO: COCTAaBIATH IUIAH JEHCTBUH, pACIpPENeNaTh POIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OILICHMBATh KaYyeCTBO CBOETO BKJIAJAa U KaXJOr0 Y4aCcTHHKA KOMaHbl B OOLIUI pe3ynbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUYECKOE TIOBEEHUE B PAa3IMYHBIX CHUTYaIUsX,
IPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBJiaieHHe YHUBEPCAIbLHBIMH PeryIsTHBHBIMH JelCTBHSIMU:

1) camoopranu3amnus:



UCIMOJb30BaTh OMOJOrMYECKHE 3HAHUS [UId BBIABICHHMA NpoOJIEM M UX pELICHHS B
KU3HEHHBIX M YUC€OHBIX CUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEHUCTBUSX M IOCTYIKAX II0 OTHOLICHHIO K JKMBOW IIPUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYXKarOIINX;

CaMOCTOSITENIbHO OCYILLECTBIISTh IO3HABATEIbHYIO JEATEIBHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBaTH COOCTBEHHBIE 33Jayd B 00pa30BATENbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITEJILHO COCTABJIATH IUIAH PeLIeHUs MpoOIeMbl ¢ yYETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuIMpsATh paMKH Y4€OHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieN1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTb 3a PELLICHUE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

CHocoO0CTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO IIMPOKOM PYIULMH B Pa3HBIX 00JaCTIX
3HaHMUH, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIaJICTh HABBIKAMU TTO3HABATEIHHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTEJIBHBIX MIPOIECCOB, UX PE3YIbTaTOB U OCHOBAHUI, UCIIOIB30BaTh NMPUEMBI pedieKcun
JUISL OLICHKU CUTYaI[H, BIOOpAa BEPHOTO PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

3) npunsiTHE CeGsl M APYIUX:

NPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATb MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

IpU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eI0BeKa.

INMPEAMETHBIE PE3YJIBTATHBI

[TpenmeTHbIe pe3ynbTaThl ocBoeHus mporpammbl COO mo 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue A yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
CrocoObl JEHCTBHII MO OCBOCHHIO, HWHTEPHpPETAlMd U MPeoOpa3oBaHUI0 3HAHHM, BHJbBI
ACATCIIBHOCTH 110 MOJYYCHHIO HOBOI'O 3HAHUA W NPHUMCHCHHIO 3HaHUU B Pa3JINYHBIX y‘~I€6HBIX
CUTyallusX, a TakKe B pEaTbHBIX JXU3HEHHBIX CHUTYyallMsIX, CBS3aHHBIX ¢ Owuojorueil. B
porpaMMe IpeaMeTHbIE PEe3yIbTaThl IPEACTABICHBI 10 TOAaM 00YUYEeHHUS.

[IpenMeTHBIe pe3ynbTaThl OCBOCHUS y4yeOHOro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTpaXXaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECT€ U POJM OUOJIIOTUM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOpPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNUCKHUX U 3apyOSKHBIX yUEHBIX-OUOIOTOB B pa3BUTHE
6I/IOJ'IOFI/II/I, q)YHKHI/IOHaJIBHOﬁ TpaMOTHOCTH Y€JIOBCKA AJId PCIICHHA )XU3HCHHBIX 3a/1a4,

YMEHHE PacKpbIBaTh COJIEPKaHUE OMOJOTUYECKMX TEPMUHOB U TIOHATHM: KHU3HB, KJIETKA,
opranu3M, Merabommu3M (0OMEH BEImIeCTB W  NPEBpAIlEHHE HDHEPTrUH), TOMEOoCTa3
(camoperynsiiiusi), yYpOBHEBas  OpraHW3alMs JKUBBIX  CHUCTEM, CaMOBOCIPOM3BEICHUE
(penpoayKImsi), HacJIeACTBEHHOCTh, H3MEHYHBOCTh, POCT U Pa3BUTHE;

YMEHHE H3JaraTh OMOJNOTHYECKHEe TEeOpHH (KJIETOYHAas, XPOMOCOMHAasi, MyTallMOHHas,
IEHTpaJbHAsl JIOTMa MOJIEKYJsIpHOUM Owmomoruu), 3akoHel (I'. Mennens, T. Moprana, H. W.



BapunoBa) u yueHus (0 eHTpax MHOT0OOpa3us U MPOUCXOXKICHUS KyIbTypHbIX pactenuid H. U.
BasuiioBa), onpenenars rpaHulibl UX IPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOJaMH Hay4yHOTO MO3HaHUs B OMOJIOTHMHU: HAOIIOJCHHE U OINHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys | MPOBEACHHE OHOJOTHYECKOTO
SKCIIEPUMEHTA, BbBIABM)KCHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKAY HCCIEeIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIYUYECHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSTHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHME BBIICISTh CYHIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK NPOKApUOT U IyKapuoT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IMJIACTUYECKOTO U SHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeW03a, OILIOJOTBOPEHUS, PAa3MHOKEHHSI, UHIUBUAYATbHOIO Pa3BUTHUS
opraHusma (OHTOT€HE3);

YMEHHE MPUMEHSATH MOJTYYCHHbIC 3HAHUA N7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PEILICHUI B IOBCETHEBHOM JKU3HHU C LIENIbI0 00ecrieueHus
0€30MacHOCTH CBOETO 3JI0POBbS U 370POBBSl OKPYKAIOIIUX JFOJIEH, COONIOIEHUS HOPM
rPaMOTHOI'O TOBEACHMUSI B OKpYXKalolled MNPUPOAHON cCpele, NOHMMaHue HeoOXOIUMOCTU
UCIIONIb30BaHUsl JOCTUKECHUM COBPEMEHHON OMONOTMH U OMOTEXHOJIOTUH Ji PalOHAIBHOTO
[PUPOIONOIIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHblE TEeHETHYECKHE 3a/Jadyd Ha MOHO- U JUTHOPUAHOE
CKpEeIIMBaHKe, CIEIUICHHOE HACJIEOBAaHHE, COCTABIATH CXEMbl MOHOTHUOPUIHOTO CKPEIIMBAHUS
JUTSL TIpEe/ICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPTraHU3MOB;

YMEHME BBIIOJIHATH JJAOOPATOpHbIE U IpPAKTHUECKHE paboThl, cOOII0JaTh MpaBuUia MpU
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

yYMEHHE KPUTHYECKH OIICHHWBATh M WHTEPHPETHPOBATH HH(OPMAIMIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBIC 3HAHHUS M3 Pa3IMYHBIX HMCTOYHUKOB (CpencTBa
MaccoBOM HMH(}OpMaLNK, HAyYHO-TIONYJISPHbIE MaTepHUasIbl), ITUUECKHUE ACTIEKTHl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE TMHCHbMEHHBIE U YCTHBIE COOOIICHUs, 00o0O0IIas
Ouonornyeckyro HMHGOpPMAlMI0O M3 HECKOJbKMX HCTOYHMKOB, TI'PAaMOTHO HCIOJIb30BATh
MNOHSTUMHBIN annapaT OMOJIOTHH.

[IpenmerHble pe3yabTaThl OCBOEHMs YydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYyHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAaHHUH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MHpa U
HaYYHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeILeHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE PacKpbIBaTh CO/IEPKaHNE OMOJIOTMUECKUX TEPMUHOB U MOHATUI: BUJI, TOMYJISAINS,
reHooHJ, SBONIONMS, JBWXKYIIHME CHIBI ((aKTOpbl) H3BOJIOLUHU, TMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJI000pa3OBaHHE, OSKOJIOTHYECKHE (PAKTOPHI, DKOCHUCTEMA, MPOAYLECHTHI,
KOHCYMEHTBI, PE1yLIeHTHI, LIeTIH MTUTaHUsI, SKOJIOrHueckas nupamuia, OnoreoreHos, ouochepa;

yMEHUEe Wu3iarate Ouonorndeckue Teopuu (dBomonMoHHas Teopus Y. lapBuHa,
CHHTETHUYECKAsi TEOPHs SBOJIOINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, uepenoBanus ri1aBHbIX HampaBieHMH M nyted 3Bomonuu A. H. CeBeprosa, ydyeHus o
ouocdepe B. . Bepranckoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHUE BIa/leTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U ONMHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SBJIEHUN, OpraHU3aluss U TMPOBEACHHE OHOJIOIHMYECKOTO
DKCIIEPUMEHTA, BBIIBI)KEHNUE TMIOTE3bl, BBISIBICHHE 3aBUCUMOCTU MEXAY HUCCIEIYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOpUI U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIAThH CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJIOTHYECKUX 00BEKTOB: BHJIOB,
HOMYJSIUN, TMPOJYIEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOICOIEHO30B U HKOCHUCTEM,



OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, JCHCTBHS 3KOJIOTMYECKHX (DaKTOPOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB M MOTOKA YHEPIHH B SKOCHCTEMaX, aHTPOIIOI€HHBIX U3MEHEHUI
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB M OHMOTCOXMMHUYECKHUX LHUKIOB B
ouocdepe;

YMEHUE TPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBIICHUH, 1151 IPUHATUS IPAKTUUECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0eCTieueHus
0€30MaCHOCTH CBOErO 3JI0pPOBbS U 3JJ0POBbSl OKPYKAIOWIUX JIIOJEH, COOJIIOJIEHUS HOpM
rPaMOTHOTO TMOBEACHHUS B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHWE HEoOXOIUMOCTU
UCTIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM ouonorun Uit panroHaIHLHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTABIATH CXEMBI IepeHoca
BEIIECTB U SHEPTUH B 3KOcUCTeMax (I[eMH MUTaHUs);

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIOMATh MpaBHIa TPU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYAOBAHUEM;

yYMEHUE KPUTHUYECKH OILIEHWBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBIE 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpElICTBa
MaccoBOi WH(pOpPMAIWK, HAYYHO-TIOMYJSIPHBIE MaTepUallbl), pPacCMAaTPUBATh TIJI0OAIBHEIE
9KOJIOTHYECKHE MPOOIEMbI COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHMEHHBIE U YCTHBIE COOOIIeHHs, 00001as
Ouonornyeckyro HWHGPOPMANHMI0O W3 HECKOJIBKMX HWCTOYHHMKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUHHBIN anmapat OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3jiejioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne ni/m IIpakTH4eckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE PeCypPChl
padoThI
bubnunoreka LIOK
1 bronorus xax Hayka 2 05 https://m.edso0o.ru/7f41c292
2 JKuBbIe cHCTEMBI U X OpPraHU3aIUs 1 bubmmorexa [IOK
p t https://m.edso00.ru/7f41c292
. bubnuoreka [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIICTKH 8 1 https://m.edsoo.ru/7f41c292
bubmuoreka [IOK
4 HKHSHETESTEIEHOCTE IUIETKH 0 https://m.edso0o.ru/7f41c292
5 Pa3smHOXeHUE 1 HHIUBUAYAIBHOE Pa3BUTHE 5 1 bubnnorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 UBMEHYMBOCTD 8 15 bubmuoreka [JOK
OpraHU3MOB ' https://m.eds00.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41c292
bubnunorexa LIOK
8 Pesepeiioe Bpems 1 https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 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

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne i/ IIpakTHYeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTshI
bubmuoreka [JOK
! IBOTMOUKOHKAs GHOTOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubnnoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
3 OpraHH3MbL 1 OKpYKaIOWas cpeia > 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo01ecTBa ¥ 9KOJIOTHIECKHUE CHCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
> Pesepstioe Bpens 2 https://m.edsoo.ru/7f4lcc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



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

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acos

Bcero

IIpakTnyeckue padorTnl

1 buosnorus B cucreme Hayk 1
MeTtobl mo3HaHus KUBOU Mpupoabl. [IpakTuyeckas

2 pabota Ne 1 «Mcnonbp3oBaHUE pa3TUYHBIX METOJIOB 1 0.5
PU U3YYCHUH OUOJIOTUYECKIX OOBEKTOB

3 buonornueckue cUCTEMBI, IIPOLIECCH] U UX U3YYECHHE 1

4 XUMUYECKUH cOoCcTaB KIETKU. Bosa u MuHepanbHbIe 1
coJiu

5 benku. CoctaB u ctpoeHue 0eiaKoB 1
DepMeHTHl — OHOJIOTUYECKHE KaTalln3aTOPHI.

6 JlabopaTtopHnas pabota Ne 1 «3yuenue 1 05
KaTaJINTUYECKOW aKTUBHOCTH ()ePMEHTOB (HA '
pUMepe aMHIIa3bl WM KaTajaa3bl)»

Yraesoapl. JInnuast
Hyxnennoseie kucnotsl. ATO

9 Hctopus u meroasl nzydenus kinetku. Kiierounas 1
Teopus

10 Knerka xak nemoctHas )KUBasg CUCTEMA 1
CTpoeHune 2yKapuoTHYECKON KIIETKHU.

JlaGopaTtopHnast pabota Ne 2 «M3yueHnue cTpoeHHs
11 KJIETOK PACTeHMH, )KUBOTHBIX, IPUOOB U OakTepuit 1 0.5

noa MUKPOCKOIIOM Ha I'OTOBBIX MUKpOIIpCHIapaTrax u
HUX OIMUCAHUCH




12

OOMEH BELIECTB WU META00IU3M

13 ®orocuHTe3. XeMOCUHTE3

14 DOHepreTuyeckuii 0OMeH
JKu3HEHHBIN UK KIETKHU. JleeHue KIeTKH.

15 Muro3. JlTaboparopuas pabota Ne 3 «Habnronenue 1 05
MHTO32 B KJIETKaX KOHYMKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKPOIpEnapaTax»»

16 buocunTes 6enka. Peakiiis MaTpuyHOro CHHTE3a 1

17 Tpancnsus — OnocuHTe3 Oenka 1

18 Hexknerounsie popmbl )KM3HU — BUPYCHI 1

19 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB 1

20 Meiios 1
OO0pa3oBaHue 1 Pa3BUTHE TIOJIOBBIX KJICTOK.

21 OmtonorBopenue. JlaboparopHast pa6ota Ne 4 1 05
«M3ydyeHue cTpoeHus MOJIOBBIX KJIETOK HA TOTOBBIX '
MUKpOTIpenaparax»

22 NuauBuayalbHOE pa3BUTHE OPraHU3MOB 1

93 I'eHeTnKa — HayKa 0 HACJIEACTBEHHOCTH H 1
U3MEHYHUBOCTH

24 3aKOHOMEPHOCTH HacleI0BaHUs IPU3HAKOB. 1
MoHorubpuaHoe CKperuBaHie

o5 JurubpunHoe ckpeuiBaHue. 3aKOH HE3aBUCUMOTO 1
HaCJIeIOBaHMSI TPH3HAKOB
CueruieHHOE HacJeI0OBaHNUE TIPU3HAKOB.

26 JlaboparopHas padota Ne 5 «M3yueHue pe3ynbTaToB 1 05

MOHOTHOPHUAHOTO ¥ TUTHOPUAHOTO CKPEIIUBAHUS Y
Jpo30(uiIbl Ha TOTOBBIX MUKpOIIpEnapaTax»




I'enernka nona. HacienoBanue npu3HaKkoB,

27 1
CLEIUICHHBIX C ITOJIOM
M3menunBocTh. HenacnencTBeHHAss K3MEHUYUBOCTb.

28 JlaGopaTtopnast pabota Ne 6. 3yuenue 1 05
MOIU(DUKAITMOHHOW U3MEHUYUBOCTH, TIOCTPOCHUE
BApUALIMOHHOTIO Psa U BAPUALIMOHHON KPUBOW»
HacnencrBennas nusmeH4MBOCTh. JlaboparopHas

29 pabota Ne 7. «AHanmM3 MyTanuii y 1po30(uiisl Ha 1 0.5
TOTOBBIX MUKPOIIpEIapaTax»

30 I'eneTrka yenoBeka 1

31 PeseprHblit ypok. O6001IeHNE 110 TEME 1
«HacnencTBeHHOCTh U U3MEHYMBOCTH OPTaHU3MOBY

32 Ceneknus Kak HayKa M IpoLece 1

33 MeTo1bl M JOCTUKEHHUS CENEKIIMU PACTEHUN U 1
JKHUBOTHBIX

34 broTexHoI0rNs Kak 0Tpacib MIPOU3BOJICTBA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 4




11 KJIACC

KoanyecTBo 4acoB

Ne n/m Tema ypoka
Bcero IIpakTnyeckue padoTnl

OBOJIIOLIUS M METO/IbI €€ N3Y4EHUS
Hcropus pa3BUTHA IpeACTaBICHUN 00 3BOJIIOLUU

3 MUKpPOIBOIIOIIHS
[Torynsanus kak 3JeMeHTapHas eIMHUIA BUa U

4 spomonuu. Jlaboparopuas padora Ne 1 «CpaBHeHue 1 0.5
BUJIOB 10 MOP(OJIOTrHYECKOMY KPUTEPHUIO»

5 JIBmokytue cuitbl (3IeMeHTapHbIe (PaKTOPHI) 1
HBOJIIOIUH

6 EcrecTBenHsblIi 0TOOp 1 €ro GopMbl 1
Pe3ynbraThl 3BOMIONNN: TPUCTIOCOOIEHHOCTh

7 OpraHu3MoB U BujooOpa3oBanue. JlabopatopHas 1 05
pabota Ne 2 «Onucanue npucrnoco0IeHHOCTH '
OpraHusMa 1 €€ OTHOCUTEILHOIO XapaKTepay
Hanpasienus u myTn MaKpOIBOJOIIH 1

9 HeoOGpatumocTs 3BOIOIIUN 1

10 HcTopus >xu3HU Ha 3eMIIe U METOABI €€ H3yUEHUS 1

11 ['unoTe3pl MPOUCXOXKICHUS )KU3HU Ha 3eMIle 1

12 Pa3BuTHe )xn3HM Ha 3eMJIe 110 3paM U NepuoiaM 1
OCHOBHBIE 3TaITBI YBOJIIOIIUH PACTUTEILHOTO U

13 KUBOTHOTO Mupa. [IpakTrueckas padorta Ne 1 1 05
«M3y4yeHne uCcKomaeMbIX OCTaTKOB PAaCTEHUH 1 '
KUBOTHBIX B KOJUIEKITHSIX )

14 CoBpemeHHast cucTeMa OpraHuYecKoro Mupa 1




15 DBOJIIONMS YeJIOBEKa (aHTPOIIOTeHE3)

16 JBwxkymme cuiibl (pakTopsl) aHTPOIIOTeHE3a

17 OcHOBHBIE CTaJIUU IBOJIIOLIUN YEJIOBEKA

18 YenoBedyeckre packl U MPUPOIHBIE Al TaIllMN 1
YenoBeKa

19 PesepBHbIil ypok. O60011ICHHE TTO TEME 1
«BO3HUKHOBEHHE U Pa3BUTHUE KU3HH Ha 3eMIie»

20 DKoJIoTHs KaKk HayKa

21 Cpenpl oOuTaHus 1 SKOJOTHYECKHue (HaKTOpbI
Abuotnueckue pakropsl. JlaboparopHas padora Ne
3. «Mopdornoruueckre 0COOEHHOCTH PacTeHUH U3

22 pa3HbIX MecT obutanusy. Jlaboparopnas padota Ne 1 0.5
4. «BnausiHuE cBEeTa HA POCT U Pa3BUTHE YEPEHKOB
KoJIeyca»

23 buoTtnueckue daxkTopsl 1
OKOJIOrHYeCKHe XapaKTePUCTUKH MOMYJISAILUH.

24 [Ipaktrueckas padota Ne 2 «Iloacy€T mioTHOCTH 1 0.5
MONYJISILANA pa3HbIX BUJOB PACTEHUN)

25 CooOrmiecTBa OpraHu3MOB — OHOIIEHO3

26 DKOJIOTUYECKHE CUCTEMBI (3KOCUCTEMBI)
OCHOBHBIE TIOKA3aTeIN HIKOCUCTEMBI.

27 Okonoruyeckre nupamuibl. CBOHCTBA SKOCUCTEM. 1
Cykueccus

28 [Ipupoanslie 3x0cHCTEMBI 1

29 AHTpPOIOT€HHBIE SKOCUCTEMBI 1

30 Buocdepa — rinobanbHas 3xocucTemMa 3eMiu 1

31 3aKOHOMEPHOCTH CYIIECTBOBaHUS Orochepsl 1




32 UYenosedecTBo B Ouochepe 3emin

33 CocyIiecTBOBaHHE PUPOJIBI M YEIOBEYECTBA
34 PesepBublit ypok. O600mmenue remsl «Coo0rmiecTsa 1
Y SKOJIOTHYECKUE CHCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2.5




YUYEBHO-METO/IMYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
IMPOLIECCA
OBSIBATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJ151 YYEHUKA
* buonorus, 10 knace/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u np.; [Toxg
penakuueit [laceunuka B.B. AkninonepHoe o6mectBo «M3narenscTBo «IIpocBemnienne
* buonorus, 11 knacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rio A.M. u np.; [Toxg
penakuueit [laceunuka B.B. AkninonepHoe o6mectBo «M3narenscTBo «IIpocBemnienner

METO/IUYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJISA

buonorus 10-11 xnaccel: moypounsie pa3paboTku npeaMeTHoi nunun "JInaus xu3Hu'
0a30BbIi ypoBeHb, [laceunuk B.B., [1Isenos I'.I"., Ebumosa T.M., M3gaTenbcTBO
"[Ipocsemienue"

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET

1. https://www.yaklass.ru/p/geografiya/7-klass/naselenie-zemli-247657/chislennost-
naseleniia-i-ego-sostav-247658/re-3f072364-f96¢-4e72-ae77-88dch51d03a8

2. https://infourok.ru/prezentaciya-k-uroku-prirodnie-zoni-po-biologii-klass-2078363.html
3.https://nauka.club/okruzhayushchiy-mir/prirodnoe-soobshchestvo.html

4. https://www.yaklass.ru/p/biologia/obschie-biologicheskie-zakonomernosti/osnovy-
evoliutcionnogo-ucheniia-246743/poniatie-vida-printcipy-sistematiki-246744/re-32dcb240-
dd92-4865-bee7-96de4ee1288
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