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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 OOydeHUss U TPEOOBAaHWW 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 TO3HAHMM >KUBOH MPHUPOIBI M OOECHEeUeHHH CYHIECTBOBAHMS 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,
BOCIIUTAHHUS M PAa3BUTUS OOYYAIOIIMXCS CpeAcTBaMH y4deOHOro mnpeamera «buomorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpPY, paclpeleieHHue o
paszenaM U TeMaM, PEKOMEHJYEMYIO IOCJIE0BAaTEIbHOCTh M3yUeHUsl y4eOHOro marepuania c
y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JTOTUKH 00pa30BaTeIbLHOrO Mpoliecca,
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-TI03HABATEIHHON J1€ATEIbHOCTH/y4eOHBIX AEUCTBUN 00yYarOIIUXCS 110
OCBOEHUIO COJIEpP>KaHUs OMOJIOTMYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif YpOBEHb) peain30BaH MPUHIIHUII
NPEEMCTBEHHOCTH B HW3YyYeHUH Ouoyoruu, Onaromaps dYeMy B HEW NPOCMAaTpUBACTCS
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHHM, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PCHHUS, IICHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
MPEJICTAaBICHU O 3J0pOBOM 00pa3e JKU3HU U OEpeKHbIM OTHOIIEHHEM K OKpYXKalouleH
npupoaHoil cpene. IlosToMy Hapsay ¢ u3ydeHHEM OOIIEOMONIOrMYECKUX TEOpHUM, 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 KU3HU JJISl PEIICHUs MPUKIAAHBIX 337a4, B TOM YHCIe: TPOQUIaKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHAJIM3a BIMSIHUST XO3SHCTBEHHOW JIEATEIHPHOCTH YEJIOBEKAa HA COCTOSHUE NPHPOIHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHHUMAHMS K MPUKIAJAHON HAMPaBIEHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUSHHsI YCIOBUH Ui pEelIeHUs
OJIHOI M3 aKTyallbHBIX 33/1a4 MIKOJIBFHOTO OMOJIOTMYECKOT0 00pa3oBaHusl, KOTOpast MpeAroiaraet
dopmupoBaHHEe y O0YYarOIUXCS CIIOCOOHOCTH aaNnTHPOBAThCS K W3MEHEHHUSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
obecrieunBaeT (GOpMUPOBaHHE y OOYUYAIOIIMXCS TPEACTABICHUNM O HAy4YHOW KapTUHE 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, [IGHHOCTHOTO OTHOIICHUS K KHUBOU MPHUPOJIE U YETIOBEKY.

Bonbmoe 3HadeHWe OWOJIOTHS WMEET TakkKe JUIS PEIICHUS BOCHUTATECNBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oouiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3ydenne
Ouonorun o0ecrnieunBaer yCIIOBUS TUTst (dbopMUpOBaHUS HHTEIICKTYTbHBIX,
KOMMYHHKAITUOHHBIX U WH(QOPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYIBTYpBI, CIIOCOOCTBYET
WHTETpAIMK OWOJIOTHYECKUX 3HAHUHN C TPEJCTABIICHUSAMH W3 JIPYTHMX YYCOHBIX MPEIMETOB, B
qacTHOCTH, (pu3uku, xumun u reorpadun. Ha3BaHHBIC ONOKEHUS O MIPEIHA3HAYCHUN Y4eOHOTO



npenmera «buonorus» CcOCTaBUIM OCHOBY Ul ONPENENICHUs MOIXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanusi yaueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOIIUECs AOKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe JUIsl (POPMUPOBAHUS OOIICH KYJIbTYpHhI, ONpeaesIoe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM JKMU3HHU W MPAKTHYECKOU aesTelbHOCTH. Oco00€ MECTO B 3TOM CHCTEMEe 3HAHUUN
3aHMMAIOT DJIEMEHTBl COJIEPIKAHUs, KOTOphIE CIy)KaT OCHOBOM it  (QOpMHUpPOBaHUS
NPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U IEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3AIUHA OMOJIOTHIECKOTO 00pa30BaHusl.

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 yudebHoro mnpeamera «buonorus» BbIIEIEHBI CIEAYIONINE COACpP)KATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeToabl HAy4HOTrO Mo3HaHUsY, «KieTka kak OuoIoruyecKas CUCTEMay,
«Opraam3m Kak Ouosiormueckas cuctemay, «CucrteMa u MHOrooOpa3ue OpraHMYeCcKOro MUpay,
«OBOIIOLINS KUBOU MPUPOABI», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Leny u3ydenuss yuebHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
OoOy4JaloIMMUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIIOJIb30BaTh 3TH 3HAHUS JUIsl TPAMOTHBIX JACHCTBUN B
OTHOIIEHUH 00BEKTOB KMBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
o0ecrneunBaeTcs pelieHrueM CIeAYIOIMUX 3a1au:

OCBOCHHE OOYYAIOIIMMHCS CHCTEMbl 3HAHUW O OHWOJOTHYCCKUX TEOPHUSX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBHJIaX, CIYXaIUX OCHOBOW Uit (opmMHupoBaHUS
MPE/CTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOEHUH, MHOTOOOpa3MH U OCOOCHHOCTSX KHBBIX CHCTEM Pa3HOTO YpPOBHS OpraHU3alNU,
BBIJIAIONTUXCSI OTKPBITUAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue y 0OOYyYaroOIIMXCs MO3HABATEIbHBIX, MHTEIJIEKTYalbHBIX W TBOPUYECKHUX
CITOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJEeN ¥ MOJIX0/I0B K U3YUYEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aluu;

CTaHOBJIEHHME Yy OOydaromuxcsi oOmel KyabTyphl, (YHKIMOHAJIBHON TIpaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OLEHUBATH SBICHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUU 3HAHHWM U OMBITA, MMOJTYYECHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHrue Yy OOYYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYCHHE OMOIOTHYECKHUX
3HAHUW B TMPAKTHYECKON JEATETLHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUITUHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTUI;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOW MPUPOJIBI,
HEO00X0IUMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOICHHUS STHUECKUX HOPM MPHU MPOBEICHUU
OMOJIOTHYECKUX UCCIIEIOBAaHU;

OCO3HAaHHE IEHHOCTH OMOJOTHYECKUX 3HAHWMA JJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJBTYpPHI, 7151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MpPUMEHEHHE MPUOOPETEHHBIX 3HAHWNW M yMEHUW B TMOBCEIHEBHOW >KU3HU IS OIEHKU
MOCNEACTBUM CBOEH NEATENbHOCTH IO OTHOIIEHUIO K OKpYXKarollel cpele, COOCTBEHHOMY
3JI0pOBbI0, 000CHOBaHHE U COONTIOICHHE Mep MPO(PUITAKTUKH 3a00JIeBaHUN.

B cucreme cpennero oOmiero obpazoBanus «buosorusy, nzydaemasi Ha 6a30BOM YpPOBHE,
SBIISIETCSL O0sI3aTENBHBIM Y4EOHBIM TPEIMETOM, BXOMISIIMM B COCTaB MPEIMETHOW 001acTh
«EcTecTBeHHO-HAYYHBIC TIPEIMETHI.

st u3ydenust Ouonoruu Ha 0a30BOM YPOBHE CPETHETO 00IIero oOpa3oBaHUs OTBOJIUTCS
68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHHUA 10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTHH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3cTeTHKOM u mpaBoMm. Ponb Ouonoruu B
(opMHpOBaHNN COBPEMEHHON HAY4YHOU KapTHHBI Mupa. CucTeMa OMOIOTHYECKUX HaYK.

MeTo/1p1 TO3HAHUS KUBOM PUPOIbI (HAOIIOJEHIE, SIKCIIEPUMEHT, OUCaHUE, U3MEPEHHE,
KJaccu(uKanus, MOICTMPOBAHUE, CTATUCTUYECKAss 00pabOTKa JaHHBIX ).

JdemoHcTpaumuu:

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

Tabmuubl 1 cxembl: «MeTOobl TO3HAHUS KUBOW IPUPOABDY.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

[Ipaktuyeckas pabora Ne 1. «lcmonb30BaHWE pA3TUYHBIX METOJIOB MpPU H3YYECHUHU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3AIHSA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBI.

CpoiicTBa OumocucteM M HX pa3HooOpa3ue. YPOBHU OpraHu3alud OHUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM,  OPraHM3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumuu:

Tabmupel u cxembl: «OCHOBHBIE TMPHU3HAKU KU3HU», «YPOBHU OpPraHHU3alUU >KUBOU
TIPUPOIBI.

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKM.

XUMUYECKUH ~ cOCTaB  KJIETKM.  XHMHUYECKHME  DJJEMEHTBI:  MaKpOdIJIEMEHTHI,
MUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

@yHKIMM BOJABl U MHUHEpPAIBHBIX BElIECTB B KieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u ctpoeHue 0elKkoB. AMUHOKHCIOTHI — MOHOMEpPHI OenkoB. HezameHnmble
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS U YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoMcTBa 0enKkoB. buonornyeckue GyHKIN OEITKOB.

®epMmeHThl — OHojoruyeckue karaausaTopbl. CTpoeHue ¢epMeHTa: aKTHBHBIM ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbl. Ominuus  (EepMEHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

VYrieBoapl: MOHOCaxapubl (TJIFOKO3a, pud03a U 1e30KCupudo03a), Aucaxapuiasl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmal, TJIUKOTeH, IeJultoio3a). buonornueckue ¢yHKIMU
YIJI€BOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxneunoseie kuciotel: JIHK u PHK. Hykneotuibl — MOHOMEPHI HYKJIIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunuun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

[Mutonoruss — Hayka o kierke. KiierouHas Teopuss — mpUMep B3aMMOACHCTBUS UAEH U
(GakTOB B HAYYHOM MO3HAHUHU. MeTo/1bl U3yUEHUS KIETKH.

Knerka kak nenoctHas >xuBas cucrema. OO1ie Mpu3Haky KJIETOK: 3aMKHYTasi Hapy»KHast
MeMmOpaHa, mosekyinsl JIHK kak reneruueckuii anmapar, cuctemMa cuHTe3a Oeska.



Tunsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTuyeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHrne 5yKapHOTHYECKON KIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIIBHON, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, MX (DYHKIIHH.
[InasmaTtuueckas MemOpaHa, e€ cBoicTBa M (QyHkuuu. l[luTomnmazMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmaxku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KIJIETKH: MHUTOXOHJpHUH, IUIacTUibl. [IpoucxoxaeHne MHUTOXOHAPUN U IUIACTUN.
Bunast mitactun. HememOpaHHbIe OpraHOU/IbI KIIETKU: pUOOCOMBI, KJICTOUYHBIH LIEHTp, LIEHTPUOIIH,
PECHUYKH, KIYyTUKH. DyHKIIMY OPraHOMIO0B KIETKU. BriatoueHusl.

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: «lleprogmueckas TaOnMIa XUMHAYECKHX DIIEMEHTOB», «CTpoeHne
MOJIEKYJBI BOJbI», «buocunres 6enka», «CTpoeHue MoieKyibl 6enka», «Ctpoenue pepmeHTay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenue monekynsl ATD», «CtpoeHne 3ykapruoTHYECKON
KJIeTkn», «CTpoeHue KUBOTHOM KiIeTKW», «CTpOeHHE pPAaCTUTENbHOW KieTKn», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y TIIeBOJbD», «JIunuasn».

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYAOBaHME HJisi MPOBEACHHUS HAOIIOICHHUIA,
U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KHUBOTHBIX M OaKTepHAIBHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

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

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTPOEHHUS KJIETOK DPACTECHWH, >KUBOTHBIX M
OaxTepuii oI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U X OMUCAHHE».

Tema 4. JKuzHenesiTeIbHOCTb KJICTKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. AcCUMWIANMS  (IJIaCTUUECKUH OOMEH) U
JUCCUMUIIALIUSA (SHEpreTHUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Ponb
3aKOHOB COXPaHEHMsI BEILIECTB ¥ SHEPTUU B TOHUMAaHUU MeTabonu3ma.

Tunbl o6MeHa BemiecTB: aBTOTPO(HBIA U rereporpodHbif. Ponb depmeHToB B 0OMeEHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas M TeMHOBas ¢a3bl ¢orocuHTe3a. Peakiuu ¢orocuHTe3a.
DddexTuBHOCTL (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS KU3HU Ha 3emuie. Briusiaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHHTE3UPYIOIUE OaKkTepuu. 3HAUCHHE XEMOCHHTE3a /I KU3HHU Ha
3emite.

DHepreTHYecknidi OoOMEH B  KJETKe. PacmieruieHwe  BEmIeCTB, BBIICICHHE U
aKKyMYJIMpPOBAaHUE SHEPTUH B KJIETKE. DTambl YHEpreTuueckoro oomena. I'nmukonus. bpoxxenue n
ero Buabl. KucimoposgHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
docdopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuun wmarpuunoro cuHte3a. [enerndeckas wundopmamus u JHK. Peamuzanus
TeHeTUYECKON HH(popMaIu B KieTke. [ eHeTuuecKuid KOA U ero CBOMCTBa. TpaHCKpHUIIIUS —
maTpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Drtansl TpaHcisuuu. Konuposanue
aMHHOKHUCIOT. Ponk pubocom B OnocunTe3e Oenka.

Heknerounsie Qopmbl ku3HM — BHpYCHL. Vcropuss oTkpeitus BupycoB (/1. .
WBanoBckuit). OCOOEHHOCTH CTPOSHUS U KU3HEHHOTO IUKJIA BUPYCcOB. bakrepuodaru. bonesnu



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

(BUY) - Bo30ymutens CIIMJla. OOpaTHas TpaHCKpPUNIMS, peBEpTa3a M HWHTETpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA.
JdemoHcTpaumuu:

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

Tabmumer u cxembl:  «Tunel  muTanusy, «Metabommsm»,  «MUTOXOHAPHUSY,
«OHepreTnueckuii oomMen», «Xmopormiact», «Dorocuntes», «Ctpoenue JJHK», «Ctpoenue un
¢ynkunonupoBanue reHa», «Cunre3 Oenmka», «leHermyeckwii  Kon», «Bupych,
«baktepuodarn», «Ctpoenne u ku3HeHHBbId 1wk Bupyca CIIW[a, Oaktepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-ammukanuu «Yasoenue [IHK u tpanckpuniusy», «buocunres
oenka», «CTpoeHue KIeTKn», Mosiens 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 — KapuoOTHUIl. JMIIOWIHBIMA W TarIOUAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne xnerkn — muto3. Cramum mwurosa. Ilpoueccel, mpoucxopsimipe Ha pa3HbIX
CTagusAX MUTO3a. BHoJjIornuyeckuii CMBICI MATO3A.

[Tporpammupyemasi rubesb KIETKH — allonTo3.

®opMBI  pa3MHOKCHHSI OPraHHM3MOB: OecIloyioe W TOJIOBOE. Bwuabl  Oecronoro
Pa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAHHE OIHO- U MHOTOKJIETOYHBIX, CIIOpooOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEeHME. VICKyCCTBEHHOE KJIOHHPOBAaHWE OPTaHU3MOB, €0 3HAYEHUE IS
CEJIEKLIUH.

[TooBoe pa3MHOXKEHUE, €T0 OTIUYHUS OT OECIIOJIOTO.

Meiio3. Cragun wmeitoza. Ilpoueccsl, mpoucxopsimue Ha cTaausx meiosza. IloBegenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii CMbIC M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KMBOTHBIX. [loM0BBIE Kenesbl:
CEeMEHHUKHU U smyHuKH. OOpa3oBaHME M Pa3BUTHE TOJIOBBIX KJIETOK — raMeTr (CrepmMaTo30u,
AWIIeKIIeTKa) — crepMaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTpOEHUs SHIEKIETOK W
criepmaTto3ouioB. OmrogorBopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHUOHANBHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbl SMOPUOHAIBHOTO PA3BUTHUS y TO3BOHOYHBIX JKHUBOTHBIX: JPOOJIEHUE, TacTPYIISIus,
opranorenes. [ToctamOproHanbHOE pa3BUTHE. THIBI MOCTIMOPHOHATIBLHOTO PAa3BUTHS: MPIMOE,
HenpsiMoe (IM4uMHO4YHOE). BinsHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

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

JdemoHcTpaumnu:

Tabmuiel U cxeMbl: «DOpMBI pa3MHOKEHHSI OPTaHU3MOBY, «/|BOITHOE OIIIOIOTBOPEHHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXXEHWE pacTeHUi», «JleneHne KIeTKu
Oaktepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpOoeHHE XpOMOCOMBI», «KIETOUHBINH ITHKI,
«Permmukanus JJHK», «Murosy», «Merosy, «IIpsmoe u Henpsimoe pa3ButHe», «l'ameTorenes y
MJIEKOMUTAIOIINX U YeTIOBEKa», «OCHOBHBIE CTAJUN OHTOTEHE3AY.

OOGopynoBaHue: MHKPOCKOI, MUKpomnpemnapathl «CrepMaTo30UAbl MIICKOIHTAIOIIETOY,
«Siueknerka miekonuTarouiero», «KapuokuHe3 B KIETKaXx KOpelIka JyKa», MarHuTHas
Mojenb-anmukamus «Jlenenue knetkn», monens JIHK, Mmoaens metadazHoit XpOMOCOMBL.

JlabopaTopHble U NIpaKkTHYeCKHe padoThI:

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



JlaGopatopnast pabota Ne 4. «/3ydeHuwe CTpPOCHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HacsieacTBEHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropuss pa3BuTus reHeTUKH. Posib OuTONIOrMM M
SMOPHUOJIOTUH B CTAHOBJICHUH T'€HETHKU. BKiiag poccuiickux U 3apy0eKHbIX YUEHBIX B Pa3BUTHE
reHeTuku. Meroabsl TeHETHKHA (THOPUIOJOTUYECKUM, UHUTOr€HETHUYECKUN, MOJIEKYISIPHO-
reHetuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckasi CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTU  HAcCJEAOBaHWS  INPU3HAKOB, yCTaHOBIeHHble [.  MeHnenem.
MonorubpuaHoe CKpelrBanmue. 3aKoH eNHO-00pa3us THOPUIOB TIEpBOTO ToKoeHus. [IpaBuio
JOMUHUPOBaHUA. 3aKOH paculeruieHus npu3HakoB. ['mnore3a uucrtorel ramer. Ilomnoe u
HETIOJHOE JOMUHUPOBAHUE.

JurubpunHoe CcKpemMBaHHE. 3aKOH HE3aBUCHMOTO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTn4yeckue OCHOBBI JAUTHOPUAHOTO CKpEHIMBAHUSA. AHAIM3UPYIOIIEE CKPEIIMBAHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIUBAHUS [JIsl ONIPEIeICHHsI TEHOTUIIA OCOOU.

CuenneHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno clemieHHOMY
HacJe10BaHUI0 reHoB. HapylieHue clemnieHys TeHOB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTHU. [ eHeTUUeCKre KapThl.

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

N3mMeHunBOCTh. BUbl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAs. Posb cpebl
B HEHACIIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKALIUOHHOW H3MEHYHBOCTH.
BapuanvonHsslil psa 1 BapuanvoHHas kpusas. Hopma peaknuu npusnaka. KommyecTBeHHbIE 1
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALIMOHHON U3MEHYHBOCTH.

HacnencTBenHas, wiM reHOTUIIMYECKAs, N3MEHUMBOCTh. KoMOMHATHBHAS M3MEHUYNBOCTb.
Meiio3 u TmONOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTallMOHHAs
U3MeHYHBOCTh. Kiaccudukaiys myTanuii: TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE. YacTroTa u
MPUYMHBI MyTaliil. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
m3MmenunBocty H. . BaBumnosa.

BuesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TE€HETUKH YeEJIOBEKa:
TreHealoTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJIEKYISIpHO-
reHetudeckuii. CoBpeMEHHOE OIpECICHUEe TEeHOTHUIA: TOJHOTEHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIUPOBaHUE, B ToM uucie ¢ nomoiuipio [1[[P-ananuza. HacnenctBenusie 3a0oneBaHus
YeJoBeKa: TeHHble Oone3Hu, OO0Ne3HM C  HACIEACTBEHHOM  MPEApacronoKEHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaThueckue M TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKH.
[TpuntMmBEI 3M10pOBOTO O00pa3a >KU3HU, JUATHOCTUKH, MPOMDUIAKTHKNA U JICUCHUS TEeHETHUECKUX
Oone3neil. MeaMKO-TeHETHUECKOe KOHCYIbTUPOBAHME. 3HAYCHHE MEAMIIMHCKOW TEeHETHKU 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: «MOHOTHOPHUIAHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKask OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«/lurnbpunnoe ckpemnmBanue», «lluTonorndeckue OCHOBBI JTUTHOPUIHOTO CKPEITUBAHUS,
«Mero3», «B3anmMoneincTBre ajielIbHbIX I'€HOBY, «I €eHeTHnUecKrue KapThl paCTEHUN, JKUBOTHBIX
u 4YenoBekay, «l'eHeTuka mojia», «3aKOHOMEPHOCTH HACIENOBaHHMS, CIEMJIEHHOIO C IOJIOM,
«KapuoTunsl uyenoBeka © IKUBOTHBIX», «Bumael wu3MeHunBOCTHY», «MoaudukammoHHas
U3MEHUYUBOCTh», «HacnenoBanue pesyc-gakropay, «['eHeTHka rpymnm KpoBu», «MyTalroHHas
U3MEHYHBOCTbY.



OO6opynoBanue: Moaenu-amIUIMKanuu «MoHoruOpugHoe ckpemuBanue», «HemnomaHoe
JOMUHUpOBaHUEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKponpenapat «Jpo3oduna» (Hopma, MyTauuu (GOpMbl KpbLILEB M OKpPackH Tena), repoapuit
«I"opox moceBHOW».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Jlaboparopuas pabota Ne 5. «M3ydyeHne pe3yabTaTOB MOHOTUOPUTHOTO U AUTHOPUIHOTO
CKpEeLIMBaHUA y Ap030(UiIbl HAa TOTOBBIX MUKpOIpenapaTax.

JlaboparopHas pabota Ne 6. «M3ydeHne MOAHUPUKAITMOHHON H3MEHYUBOCTH, IOCTPOCHHE
BapUALMOHHOIO PsiJia U BapUaLlMOHHOW KPUBOW».

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

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

Tema 7. Cesexkuusi opranuzmMoB. OCHOBbBI OMOTEXHOJIOTHH.

Cenekusi Kak Hayka W Ipoliecc. 3apokIeHUEe CeJeKInH U AoMecTtukanus. Yuenne H. U.
BaBuioBa 0 I1eHTpax NPOUCXOXKICHMS M MHOrooOpasusi KyJIbTYPHBIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS JOMAIITHUX KUBOTHBIX. COpT, IOpPOJa, LITAMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI U MHAMBUIYAIbHBIM OTOOpBI B CENIEKLUU
pacTeHuil U xKUBOTHBIX. OlleHKa 3KCTepbepa. bIn3KopoICTBEHHOE CKpelUBaHUEe — UHOPUAMHT.
Yucras suHus. CkpemuBaHue 4HCThIX JuHuB. [ereposuc, wunm rulOpuaHas cuia.
HeponctBenHoe ckpemmBanne — ayrOpumuHr. OtmanéHHas THOpHau3anus W e€ YCHeXH.
HckyccTBEeHHBI MyTareHe3 M IOJY4YE€HUE MOJMIIONUAOB. J[OCTHXKEHMs CeNEeKLHMH PACTeHHH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

bruorexHonoruss Kak OTpacib NPOU3BOACTBA. ['€HHas WH)KEHEpHUs. OTalbl CO3JaHUA
pexomOunantHoii JIHK u Tpancrennsix opranusmoB. Knerounas wunxenepus. Kierounsie
KyJIbTYpbl. MUKPOKJIOHAIbHOE pa3MHOXKEHHEe pacTeHuil. KiioHnpoBaHue BICOKONIPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHME M 3Tudeckue mnpobiaemsl. MO -
TFeHEeTUYECKU MOAU(PHUIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpauu:

[Toptpetsr: H. U. Basunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHoB.

Tabmunpel u cxeMmbl: Kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoasl JOMaIIHUX >KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHui», «OTaanéHHas
rubpunmzamus», «Paborer akamemmka M. @. MWeanoBay, «l[lomumionaus», «OOBEKTHI
O6uotexHomorun», «KierouHnele KylabTyphl M KJIOHHpOBaHHE», «KOHCTpyMpoBaHHE U TEepeHOC
TEHOB, XpPOMOCOM.

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

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

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

11 KJIACC

Tema 1. DBoJIIOLIMOHHAS 0MOJIOTHSL.

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

CBHUIIETEIIBCTBA DBOJIONMH. IlalleOHTONOTMYECKHE: ITOCIEIOBATENLHOCTh ITOSBIICHUS
BHJIOB B TaJICOHTOJIOTUYECKON JICTOMHCH, TTepeXxoHbie GopMbl. buoreorpadgudeckue: cxoacTBO
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, AaHAJIOINYHBbIC, py;[HMeHTaprle OpFaHBI,



aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTEH Y BCEX OPTaHU3MOB.

OpomonmonHas teopusa Y. JlapBuna. IIpeanocbulku BO3HMKHOBEHMS JIapBHHU3MA.
JIBIOKyle Cuibl  SBOJMIOUMH BUAOB 10 /JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIPH
OTrPaHUYEHHOCTH PECYpCOB, HeOonpeenéHHas HW3MEHYMBOCTb, OoppOa 3a CyllecTBOBaHME,
€CTECTBEHHBIN 0TOOD).

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

MuxkposBomtonus. [lonynanusa kak eIMHULA BUAA U IBOJIIOLUU.

JBmwxyume cuiibl ((hakTopbl) 3BOJIIOLUM BUAOB B MpHpoJe. MyTallMOHHBIM mpouecc U
KOMOWHATHBHAsT HM3MEHYMBOCTh. [lomynsiuonHble BONHBI W Jpeld reHoB. M3omsamus u
MUTIpanus.

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

[Tprcnioco0IeHHOCTh OPraHU3MOB KaK pe3yibTaT 3Bostonuu. [lpuMeps! npucnocodiennit
y OpraHu3mMoB. ApoMop(h03bl U UIM0-3AAII TALUH.

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

Makpossomtonusi. @opMbl 3BOIIOLMU: (UIETHYECKAs,, TUBEPI€HTHAs, KOHBEPreHTHas,
napaniensHas. HeoGpatumocTs 3Bosonuu.

[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, @. Mromnep, A. H. CeBepiios.

Tabmuner u  cxeMmbl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey», «3apoJibliin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «@PopMbl OOprOBI 3a CyIIECTBOBaHHUEY,
«EctectBeHHbIit  0TOOp», «MHOroobpazue copToB pacTteHuity, «MHoroo0Opasue Mnoposa
YKUBOTHBIX, «[Honmynsauum», «MyTtannoHHas U3MEHYUBOCTD, «ApoMopdo3bI»,
«Mnnoanantanumny», «OO0mas nereHepanusy», «JBwxymme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectsus Y. lapsuna», «bopsba 3a cymiectBoBaHue», «IIpucrnoco0neHHOCTh
OpraHu3MoBy, «I eorpaduyeckoe BU1000pazoBaHue», «IKOJIOTHIECKOE BUI000pa30BAHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH, HAOOp TIIO0B U
ceMsiH, KoJutekuus «[Ipumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJieNlb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY», 00bEMHAs MoJeNb «CTpOeHNE TOJIOBHOTO MO3Ta TO3BOHOYHBIX Y.

buoreorpaguueckas kapra Mupa, Koyieknus «DopMbl COXPaHHOCTH HCKOMAEMBIX
JKUBOTHBIX U pacTeHHi», Moaens anmiukanus «llepekpéct xpomMocomy, BIaKHbIE IpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTaluuu (GOpMbI KPbUIHEB U OKPACKH Tella).

JlabopaTopHble U IpaKkTHYeCKHe 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 KHU3HU Ha 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rHmoTe3bl BOSHUKHOBEHUS
XKHU3HU Ha 3emiie: aOMOreHe3 W MaHCHepMHs. XUMHUYEcKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OpraHMYECKHUX  BEIIeCTB M3  HEOPraHWYeCKHX. OKCIEPUMEHTAIBHOE  MOJATBEPXKIECHUE
XUMHUYECKOW 3BOMIOIMHU. HadanpHble Tanel Ouonorundeckoil sBomomnuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.



PazButne xu3HM Ha 3emiie 1O 23pamM W nepuomam. Karapxend. Apxeickas u
nporepo3oiickast 3pel. [laneos3oiickas spa u €€ NEpPHOIbI: KEMOPHUICKUN, OpPJTOBUKCKUH,
CUJTYPUICKUH, J€BOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

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

Kaiino3zoiickas 3pa 1 €€ nepuo/ibl: ajJeoreHOBbINA, HEOT€HOBBIN, AaHTPOIIOT€HOBBIA.

XapakTepucTUKa KJIMMaTa M Ie0JIOTMYECKUX IpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
pPacTUTEIBHOTO W >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBienwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oTpa)keHue 3BOIOUUA. OCHOBHBIE CHCTEMATHYECKUE
TPYIIIBI OPTaHU3MOB.

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

HBwxymme cuibl  (pakTopbl) aHTpomoreHe3a. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIH 0TOOP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TPpyZa, MBILIUICHHUE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeEbI,
Yenosek mnpsmoxoasammii, YemoBek HeaHnepTanbCkui, YenoBek pasymubld. Haxonku
MCKOMAeMbIX OCTATKOB, BPeMsl CYILIECTBOBAHUS, 00JACTh PacCHpOCTpaHEHUs, 00bEM TOJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOINEOHaHAas (eBpa3uiickas), Herpo-
aBCcTpajiouJiHas  (PKBaTOpUAIbHAsA), MOHIOJOMJHAs  (a3MaTCKO-aMepukaHckas).  YepTsl
MPUCTIOCOOJICHHOCTH TPEICTaBUTENeH YelOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdeMoHcTpanum:

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

Tabmune! u cxembl: «Bo3HukHoBeHre COMHEYHON cHCTeMbl», «Pa3BUTHE OpraHUYEcKOro
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKUX YEPT CTPOECHUS
YyeJloBeKa U 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJIEOHTOJOTHYECKHX HAXOJIO0K
MPEAKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHeimne moan», «J/lpeBHue moaun», «llepBbie
COBpPEMEHHBIE J0N», «UenoBeueckre pacb».

O6opynoBanue: wmynsixku «[IpoucxoxkaeHne denoBeka» (OIOCTBI  aBCTPaJONMUTEKA,
MUTEKAaHTPOIa, HEaHAEepTalblla, KPOMaHbOHIIA), CIENKHA WIN U300pakeHHUs KaMEHHBIX OpyIuil
MEepBOOBITHOTO YeloBeKa (KaMHHU-YOIMIMEphl, pyOuia, ckpebdia), TeoXpoHoJIornieckasl Tabnuia,
KOJUTEKIUs «DOpPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHI.

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

[Tpaktuueckas padora Ne 1. «/3ydeHne ucKomaeMbIX OCTATKOB PACTCHHUI M KUBOTHBIX B
KOJUICKILIUSAX».

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

Tema 3. Opranusmbl U OKpY Kalolas cpeaa.

OKOJIOTMSl Kak Hayka. 3aJaud MW pas3jielibl  3KOJOTMH. MeToAbl 3KOJIOTMYEeCKUX
HCCJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

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

Oxonorudeckue ¢akrtopbl. Knaccudukarus skomormueckux (HakTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTpOIOreHHbIe. JlelicTBrE IKOJIOTUYECKUX (PAaKTOPOB HA OPraHU3MBI.

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



buotnueckne  ¢dakTopbl. Buumbl OMOTHMYECKHMX  B3aUMOACHCTBUN:  KOHKYPEHIIHS,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, kooneparus, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaxJeOHUYECTBO). AMEHCAINU3M, HEHTpaau3M. 3HaueHue OUOTHYECKUX
B3aUMO/ICHCTBUI ISl CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU Momyisiuu. OCHOBHBIE MOKAa3aTedd MOMYJSLIUU:
YHUCICHHOCTh, IUIOTHOCTh, POXAA€MOCTh, CMEpPTHOCTb, NPHUPOCT, Murpanus. JluHamuka
YUCIIEHHOCTH MOMYJISIIIUK U €€ peryJsiusl.

JdemoHcTpaumnu:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynse, 3. ['ekkens.

Tabmuubt u cxemsl: kaprta «I[Ipupoausie 30Hb 3emin», «Cpeasl OOUTaHUS OPTaHU3MOB),
«Dotonepuoguzmy», «llomymsmumy, «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TMOMYJSIUU
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHuas padota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHHI U3 PAa3HBIX MECT
oOUTaHUY.

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

[TpakTiueckas padota Ne 2. «[ToacuéTr MIOTHOCTH MOMYNIALUNA Pa3HBIX BUAOB PACTEHUN».

Tema 4. Coo01mecTBa U IK0JIOTHYeCKHe CUCTEMbI.

CooOmiectBo  opranu3MoB  —  OuoneHo3. CTpykTypsl — OuoOleHO3a:  BHJOBas,
POCTpaHCTBEHHAsI, Tpoduueckas (mumieBas). Bunsl-noMmuHanThl. CBsi3M B OHOIIEHO3E.

Dkonorudeckue cucreMbl (dkocuctemsbl). [lonste 00 3KocucTeMe W OHMOreOlEHO3E.
OyHKIMOHANBHBIE KOMIIOHEHTBI AIKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIYIEHTHI.
KpyroBopot BemecTB U HOTOK 3HEPrHH B JKocucTeMe. Tpoduueckue (MHUILEBHIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OMoMacca,
OPOAYKIHMSI. ODKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
IKOCHUCTEM: YCTOMYUBOCTh, CAMOPETYIIAIHS, pa3BuTre. CyKieccusi.

[TpupoaHble 3KOCHCTEMBI. DKOCHCTEMBI 03€p M peK. ODKOCHUCTeMa XBOHHOIO WU
HMIMPOKOJIMCTBEHHOT O JIECa.

AHTpONOreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOO3KocuCcTeMbl. buosnoruueckoe u
XO03sIMCTBEHHOE 3HAUEHHE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

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

VYuenne B. U. Bepnanackoro o 6uocdepe. I'panHuiisl, coctaB u CTpykTypa Omochepsl.
Kupoe BemectBo U ero ¢QyHkuu. OcoOEHHOCTH OuOc(epbl Kak INI0O0ATBbHOM 3KOCHUCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouochepe.

KpyroBopoTbl BemecTB M OMOTEOXMMHYECKHE IHMKIBI 3JIEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emiin. AHTPONIOTEHHBIE U3MeHEHUs B Ouochepe. ['modanbHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocymiecTBOoBaHNE IPUPOBI U YenmoBedecTBa. CoxpaHeHHE OMOPa3HOOOpa3Hs KaKk OCHOBA
ycroifunBocTd Onochepsl. OcHOBa pallMOHATIBLHOIO YIPABICHUS MPUPOJHBIMHU pecypcaMH U UX
UCIOJIb30BaHue. JlocTukeHust OMONIOruK U OXpaHa MPUPO/IBIL.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Teaciu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuupl u cxemsl: «Ilumeble nenu», «bHOIEHO3: cocTaB U CTPYKTypa», «lIpuponHsie
coobmiectBay, «llemnm mnuraHUsY, «OKONOTHUEcKas mupamuaa», «buocdepa m dYemoBek»,
«DKOoCUCTeMa IIUPOKOJUCTBEHHOTO Jiecay, «DKOcUcTeMa XBOiHOro jeca», «buoienos
BosoEMay, «ArporeHo3», «l[IpuMepHbIe aHTPOTIOTCHHBIE BO3ACHUCTBUS Ha TIPUPOAYY,
«BaxkHeime MCTOYHMKHU 3arpsi3HEHHMs BO3AyXa M TPYHTOBBIX BOJ», «[louBa — BakHeiimmias
cocTapisitomnas ouochepnr», «DakTophl Aerpagaanuu mousy, «IlapaukoBelil 23GdhexT», «DakTopbl
pPaIuoaKTUBHOTO 3arpsi3sHeHus: Onocdeprn», «O0mas cTpykrypa ouocheps», «Pacnpoctpanenue



X®u3HH B Onochepe», «O30HOBHIN dkpaH Ouocheprl», «KpyroBopor yriaepoma B Guocdepey,
«KpyroBopot azoTta B Ipupoae».

O6opynoBanue: MO/eJIb-aNIUInKaus «Tunuuneie OHOLIEHO3BI», repbapuii
«PacturenpHble  cooOmiecTBa», Kowiekuuu — «buoneHo3», «Bpemurenw — BaKHEHIIHX
CEJIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TrepOapud U KOJUIGKIUM PACTEHUH U  IKUBOTHBIX,
IIPUHAIeKALME K pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, Kpacnas kaura Poccuiickon
®Denepatiu, U300paKeHUST OXPAHIEMbIX BUJIOB PACTEHHUM U KUBOTHBIX.

I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOTPAMMBI 110 BHUOJIOTUN HA
HbA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHIA

Cormacho ®I'OC COOQO, ycraHaBnuBalOTCs TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
00YyYaIOUIMMUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM H
MNpECaAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pE3yJIbTAaTOB OCBOCHMS mpeaMera «buonorus» BblIEIEHbI
CIIEIyIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CAMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH W CaMOONPEEICHUIO,
HAIMYUE MOTHBAIIMM K OOY4YCHHWIO OHOJIOTHH, IICJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXACHUI JTUYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEHW M MCTOPHUYECKHUX TPaJWLUN pa3BUTHUS
OMOJOTrMYECKOr0 3HAaHUS, FOTOBHOCTb M CIIOCOOHOCTh OOYy4arolUIMXcs PYKOBOJACTBOBAaTbCS B
CBOEH  JCATENBHOCTH  IIEHHOCTHO-CMBICIIOBBIMH  yCTaHOBKaMH, TNPHUCYIIUMU  CHUCTEME
OMOJIOTUYECKOTO 00pa30BaHUs, HaJMYHUe DSKOJOTHYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTH 1I€JIM U CTPOUTH KU3HCHHBIC TIIAHBI.

JlnyHOCTHBIE pe3ynbTaThl OCBOEHUS Mpeamera «buoyorus» AOCTUraroTCsl B €IMHCTBE
y4eOHOM M BOCHUTATEIHHOU NEATEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMCKUMU
COIIMOKYJIbTYPHBIMU, UICTOPUUYECKUMH U JTyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMHM, IPUHATHIMHU B
oOuiecTBe MpaBUJIaMHM U HOPMaMHU IOBEAECHUS M CIIOCOOCTBYIOT IpoIeccaM CaMOIO3HaHUS,
CaMOBOCIIUTAaHUA M CaMOPA3BUTHs, PA3BUTHUSI BHYTPEHHEH MO3UILIMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHUS K 3aKOHY W TMPaBOMOPSIKY, YEJIOBEKY TpyJa W CTaplieMy IMOKOJEHUIO, B3aWMHOTO
YBaXEHHS, OEpEeKHOT0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIndHOCTHBIE pe3yNbTaThl OCBOCHHS Y4eOHOTO mpeaMeTra «buonorusy MOMKHBI OTpaXkaTh
TOTOBHOCTh M CHOCOOHOCTH OOYHaroLUXCsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAllMi, TO3UTHUBHBIX BHYTPEHHHX
yOXKIIEHU, COOTBETCTBYIOIIMX TPATUWIMOHHBIM IIEHHOCTSM POCCHUCKOTO  0O0IIecTBa,
pacHIMpeHHe >KU3HEHHOTO ONbITa M OMbITa ACSITEIBHOCTH B MPOLIECCE pPeaTn3allid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEILHOM IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  O0ydarolierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOro 00IIeCTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBa)XKCHHE 3aKOHA U
MpaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW ACATEIHHOCTH MPHU CO3JTAHUH YICOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TMO3MIMIO IO OTHOIIEHUIO K SBJICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;



YMEHHE YUYUTHIBAaTh B  CBOMX JEMCTBHUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
BSaHMOHeﬁCTBHH JHOI[CI\/JI C pasHbIMU y6e)K[[eHI/I$IMI/I, KYJbTYPHBIMU LCHHOCTAMHU U COLIMAJIbHBIM
MOJIO’KEHUEM,

TOTOBHOCTL K COTPYAHHYCCTBY B MHIPOHCCCC COBMCECTHOI'O BbIIIOJIHCHHUA y‘IC6HLIX,
MO3HABATENIbHBIX M HUCCIEIOBATEIbCKUX 3aJa4, YBAXXKUTEIHHOIO OTHOLICHUS K MHEHHIO
OTIIMIOHEHTOB NP 0OCYXJICHUU CIIOPHBIX BOMPOCOB OMOJIOTUIECKOTO COJICPIKAHUS;

TOTOBHOCTb K TYMaHUTAapHON U BOJOHTEPCKOM EATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTH POCCHUICKON IPpa)KIaHCKOW WICHTUYHOCTH, TATPUOTU3MA, YBAKECHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# S3bIK U KYJIBTYPY, MPOLLIOE U HACTOsIIIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuuy;

LEHHOCTHOE OTHOLICHHWE K I[PUPOJHOMY HACIECIUI0O U IAaMATHUKAM IIPUPOJIEL,
nocTxeHusIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIOCOOHOCTh OIICHMBATh BKJIAJ POCCHMCKHX YYEHBIX B CTAHOBJICHHWE W Pa3BHUTHE
OHMOJ0TUH, TOHUMAaHKS 3HAYeHUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPHUPOJIbI, B )KU3HU YEIIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTbH K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUMCKOTO HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSA, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAl[MI0 M IPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMUMUBOTO OYIYIIETo;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMTENSM, CO3JaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA IIGHHOCTCI\/JI CEMENHON JXKU3HU B COOTBETCTBUHU C TpaauuusIMnu HaApOoaOB
Poccuu;

4) 3cTeTHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OONMIECTBEHHBIX OTHOIICHUH;

MOHMMAaHNE YMOILIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTb K CaMOBBIPAKCHHIO B PA3HBIX BHJAX HCKYCCTBA, CTPEMJICHUC MPOABIIATH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTtaHusi, (OPMHPOBAHUS  KYJBTYPbl 3A0POBbSI U
IMOLUMOHAIBLHOI0 GJIAroONoJIy4usi:

MOHUMaHWE W pealin3alus 310pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
coOI0ZIeHre TUTUEHUYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
peryispHas ¢uU3MYECKas aKTHBHOCTH), OEPEeKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOILEHHS K COOCTBEHHOMY (PM3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

IMNOHUMAaHHUEC HOCHHOCTU IIPaBUJI HWHIAUBHUAYAJIBHOTIO W KOJIJICKTUBHOI'O 0e30IacHoro
MOBE/ICHHUS B CUTYaIUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE MOCIEACTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTpeOJIEHUS aIKOTOoJIs,
HApKOTHUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTH K aKTUBHOU ACATCIIBHOCTHU TEXHOJIOTUUECKON U COIII/I&J'IBHOfI HaIpaBJICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
NesITeTbHOCTD;

HWHTEpEC K pa3imuyHbiM chepam mpodeccHoHATbHON AESITeNbHOCTH, YMEHHE COBEPINATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTu30BbhIBaTh COOCTBEHHBIC )KM3HEHHBIC TUIAHBI;



TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpA30BAaHHIO Ha MPOTSHKECHUU BCEH
KHU3HH,

7) IKOJI0rH4eCKOro BOCIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KH3HH Ha 3emie,
OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIIIEHUE YPOBHSI SKOJIOTMYECKOW KYJIbTYphl: HMpUOOpETEeHHE OIbITa IUIAHHPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/bl;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CIOCOOHOCTh MCIIOJIb30BaTh NPHOOpPETaeMble IPU U3YYEHUH OMOJIOIMU 3HAHMSI U yMEHUS
OpU pEIICHUH MPOoOJeM, CBA3aHHBIX C PAIMOHAIBHBIM MPUPOIONOIb30BaHUEM (COOIIOACHNE
IpaBUJI MOBEJCHMs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AaKTUBHOE HENpusATHE JIEHCTBUH, NPUHOCALIMX Bpel OKpY’KaloLled NPUPOJHOU cpene,
YMEHME NPOTHO3UPOBATH HEOJIArONPUATHBIE HKOJIOTMUECKUE MOCIEACTBUS IPEeIIPUHUMAEMBbIX
JeMcTBUH M IPEeOTBpallaTh UX;

HaJIUYUE Pa3BUTOIO HKOJOTUYECKOTO MBIIIEHUS, SKOJOTHYECKOM KYyJIbTYphl, OIbITA
NeSITEIbHOCTH  SKOJIOTUYECKOM  HAlpaBlIEHHOCTH, YMEHUs PYKOBOJCTBOBAaTbCSI HMMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAJIbHOM IpakTHUKE, FOTOBHOCTU K YYacTHIO B
IPAaKTUYECKOH 1A TeIbHOCTH 3KOJIOTHYECKON HaIllPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHMA:

c(OPMHPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HAayKd M OOILIECTBEHHOM MpAaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPLIECHCTBOBAHUE S3bIKOBOM M UUTATEJICKON KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIIOJIbMHU U [TO3HAHUS MUPA;

NOHMMaHUE crnenupuKy OUOJIOTMM KaK HAayKd, OCO3HaHMsI €€ poiu B (HOpPMHUPOBAHHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpy KarolieM
MUpPE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M OO0IlecTBa, B IO3HAHUM MPUPOJIHBIX
3aKOHOMEPHOCTEN U pelIeHNH POoOIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTH OMOJIOTMM JJII COBPEMEHHON LMBWIM3ALMU: O0eCrieueHus
HOBOT'O YPOBHS pa3BUTHsI MEIMIIMHBI, CO3JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemath pecypcHble MpoOaeMbl Pa3BUTHUS YEJIOBEUECTBA, MIOMCKA MyTel BbIXOAA U3 I100AJIbHBIX
HKOJIOTHYECKUX MpoOsIeM U obecreueHus nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS 00l
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOH TIPAMOTHOCTH, KaK COCTaBHOM YacTH (YHKIIMOHAIbHOU
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHuu ONoIOTHH;

NMOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJNb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIB30BaTh IMOJydaeMble 3HAHUS JJIs aHalIW3a M OOBACHEHHs SBJICHUH
OKpY’KAloIIero MUpa M MPOUCXOIANIMX B HEM H3MEHEHUH, yMEHHE JelaTh O0O0OCHOBaHHbIE
3aKJIFOYEHHUsT Ha OCHOBE HAy4YHBIX (DAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJIY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYaIHIX;

OCO3HAHHE IIEHHOCTH HAayYHOH J€ATENbHOCTH, TOTOBHOCTh OCYILECTBIATh NMPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUN 1O OHOJOTMHM B COOTBETCTBUU C IKU3HEHHBIMU
NOTPEOHOCTAMH.



METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbie pe3ysibTaThl OCBOEHUSI ydeOHOro mpeamera «bHOJIOrUsS» BKIIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYArOIIMXCS  MEKIUCHUIUITMHAPHBIC
(MeXmpenMeTHbIE) O0IIeHaAYYHbIE TTOHATHS, OTPaXkKarOIIKNe HEeJI0CTHOCTh HAyYHOU KapTUHBI MUpa
U cnenu(uKy METOAO0B MO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHS,
SBJIEHUE, TPOIECC, CUCTEMa, HAy4YHbIM (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIE0BaHNe, HAOIIOEeHUE, U3MEPEHUE, SKCIEPUMEHT U JIPYTHX), YHUBEPCaIbHbIC
yueOHble NeiicTBUs (TIO3HABaTeNbHbIE, KOMMYHUKATUBHBIC, PErYJIATUBHBIC), 00eCIeUNBaIOIINE
dbopMupoBaHue (QPYHKIIMOHAIBHON I'PaMOTHOCTH U COIMAJIbHOM KOMIETEHLHU O00YyYaroIuxcs,
CIIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLHUIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JAEWCTBUS B I103HABATEIHHOU U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMbl CPEIHEro o0iero odpazoBaHUs
JOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMH N03HABATEIbHBIMH /1€ CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (OpMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBINUICHHUS (aHalu3a,
CHHTE3a, CpaBHEHHA, KIACCU(PHUKAIMHA, OOOOIIEHHsS), PACKPBIBATh CMBICT OHOJOTHYECKUX
MOHSTHI (BBLIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMU MOHIATUSIMH);

ONpEAeATh LEIH JEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUHM HX JOCTUIKEHHUS,
COOTHOCHUTD PE3ybTaThl ACITEILHOCTHU C MOCTABICHHBIMU IENISIMU;

UCTIOJIB30BaTh OMOJIOTHUECKUE MOHATUS JJs OOBSCHEHHs (AKTOB W SBICHHHA HKUBOMH
IPUPOIB;

CTPOUTH JIOTUYECKUE pacCyKIEHUS (MHIYKTHUBHBIEC, JAEIyKTHUBHBIC, IO aHAJOTHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PacCMaTPUBAEMbIX SIBJICHUSAX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IIPUMEHATh CXEMHO-MOJIENBbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIIEHUN B M3y4aeMbIX OHMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUMM PAa3HOTO POJa,
BBISIBIICHHBIX B PA3JIMYHBIX MH(MOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabarbIBaTh IUIaH PELICHUS MPOOJIEMbI ¢ YUETOM aHAIN3a UMEIOIIUXCSI MaTepUaIbHBIX
Y HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJITATOB LEINSIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBAaTh M BBINOJHATH pabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOWHHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHUS:

BJIa/IETh HABBIKAMM y4€OHO-UCCIIEJOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspernieHus: npoodsieM, COCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY ITOMCKY METOJIOB
pelleHus: MPaKTHYECKHX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS;

MCIIOJIb30BaTh Pa3jM4YHbIE BHUJABI ACSITEIBHOCTH [0 IIOJIYyYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllNY, TPEO0OpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOEKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
HOHATUSMH U METOJAMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3aJa4d B 00pa30BaTENbHOW ACSITEIBHOCTA
KU3HEHHBIX CUTYaLlUsX;



BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIU3UpOBaTh 3aJady, BBbIIBUIATh
rUnoTe3y €€ peuleHMs, HaxOOuThb AapryMEHThl JUIs J0Ka3aTelbCTBA CBOMX YTBEPXKICHUH,
3ajJjaBaTh apaMeTpbl U KPUTEPUU PELLICHUS;

QHAIN3UPOBATh IIOJYYEHHBIE B XOJ€ pELICHHS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHHUBATh IPUOOPETEHHBIN OMBIT;

OCYILECTBIIATh 1IEJICHANIPABICHHBIN MOMCK INEPEHOCAa CPEACTB U CIIOCOOOB JEeHCTBUS B
po(heCcCHOHATLHYIO CPEy;

yMETh IEpEeHOCUTh 3HAHWA B  IIO3HABATEJIBHYI0 U  IPAKTUYECKYI0  oOJsacTu
YKU3HEJEATEIIbHOCTH;

YMETh MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NIPEIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIE WJEH, NpPEJIaraTh OPUTMHAIBHBIE MOJAXOAbI U PEUICHUS, CTABUTh
npoOJIeMbl U 33Ja4u, TOMyCKarOIUe aJIbTepHATUBHBIEC PELLICHHUS.

3) padora ¢ unpopmaumeii:

OpPUEHTHUPOBATHCSI B PA3JIUYHBIX MCTOYHUKAX HH(oOpManuu (TeKcTe yueOHOro mocoows,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsSX W CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh HH(POPMALMIO pa3lIWYHbIX BHJIOB U (OpM
IIPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUNBOCTb;

dbopMynupoBaTh 3ampoChl M IMPUMEHATh Pa3IMYHbIE METOJAbl NPH IOMCKE U O0TOOpe
Oouonornyeckoit nHGopMaIK, He0OXOIUMOH /TS BHITIOJTHEHUS YIEOHBIX 3a/1a4;

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

CaMOCTOSITEJIbHO BbIOMPATh ONTUMaJbHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKON
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

UCIOJIb30BaTh HAy4HbIM S3bIK B KauecTBe CpeAcTBa IpH pabore ¢ OMOIOruyecKon
uH(popMaluel: MPUMEHITh XUMUYECKUe, GU3NYECKUe U MaTeMaTH4eCKHe 3HAaKW U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJ€Th HABBIKAMU pACMO3HABaHUS M 3alIUThl MHGpOpMAIMK, HHOOPMAIIMOHHON
0€30I1aCHOCTH JTUYHOCTH.

OBJajieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH A€l CTBUSIMU:

1) obuenmue:

OCYILIECTBIIATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUANIOre
WIM JUCKYCCHU MO CYLIECTBY 0OCYyXJIaeMoil TeMbl (YMEHHUE 3a7aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJIEHUS OTHOCHUTEJIBHO BBIMIOJHEHUs IIpeJylaraeMoi 3ajadyM, YYWUThIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULIUHI APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBbIE CpeJICTBA OOLIEHMs, MOHUMATh 3HAUYE€HHE COLMAIBbHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUS KOH(DIUKTHBIX CUTyallUl, yMETh cMSr4aTh KOH(QJIMUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU croco0aMu OOIIEHUS M B3aMMOJEHCTBUS, MOHMMATh HaMepeHUs
JPYTUX JIOAEH, NPOSIBIIATh YBAXHUTEIHHOE OTHOIICHUE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMyITUpPOBaTH CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HCIOJB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMECTHAs AeSITeJIbHOCTh:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl IpU
peleHn OMOIOTNYEeCKO MpoOsIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHS IPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU peLIeHUH yueOHOM 3a/1auH;

BBIOMPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 WieHa KOJUIEKTUBA,;



IIPUHUMATh LEJIU COBMECTHOM JESITEIBHOCTH, OpPraHW30BBIBATH M KOOPAWHUPOBATH
JIEUCTBUA IO €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUM, PACIpPENENATh POJIM C YU4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejasiaraTh HOBBIE MPOEKTHI, OLICHUBATh HJAEH C MO3UIUU HOBHU3HBI, OPUTMHAIBLHOCTH,
MPaKTUYECKOW 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3NIMUHBIX CUTYaIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OBj1aieHHe YHHBEPCAJbLHBIMH PeryJsiTUBHBIMY J1€HCTBUAMM:

1) camoopranu3amusi:

UCIIOJIb30BaTh OWMOJIOTMYECKHE 3HAHUS JJIsl BBIABICHUS TPOOJIEM W WX pEIICHUS B
YKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BBHIOMPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUM 11E€JIEBbIC U CMBICIIOBBIE YCTAHOBKH B CBOUX
JEMCTBUSX M TOCTYIKAaX 0 OTHOLICHUIO K >KMBOM IPHUPOJE, CBOEMY 30POBBIO U 340POBBIO
OKPY>KaIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MMO3HABATEIBHYIO JESATEIBHOCTD, BBISBIATH MPOOIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJadyd B O00pa30BATCIILHON JEATEIBHOCTH U
JKU3HEHHBIX CUTYaLHIX;

CaMOCTOSITENIbHO COCTABJISAITH IUIAH PELIEeHUsl IpoOIeMbl ¢ YIETOM UMEIOIIUXCSl PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIOYTECHUM;

JIaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;

pacuupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOUYTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHMUE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

Croco0CcTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOI IPYAULIMY B Pa3HBIX 00JIaCTsIX
3HaHMA, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JI€ATE€IBbHOCTb, OLICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;

BJIa/IETh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICITUTENIBHBIX MPOIIECCOB, MX PE3yJIbTaTOB U OCHOBAHMM, UCIIOJIB30BaTh MPUEMBI peIICKCUN
JUTSL OLIEHKU CUTYAI[H, BHIOOpA BEPHOTO PEIICHHUS,

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUSI 10 UX CHIDKCHHIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€ PE3YNIbTATOB JIEATEIbHOCTH;

3) npuHsATHE ceOsI M APYIrUX:

MPUHUMATH Ce0sl, TOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JICSITCIHHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH IPYTOro YeJIoBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus: nporpamMmmbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue st yueOHoro npeamera «buosiorus» HaydHble 3HAHHUSA, YMEHUS U
CrocoObl JEeMCTBUII MO OCBOECHMIO, HMHTEPHpPETAllMd U MpeoOpa3OBaHUI0 3HAHWM, BHUJbBI
JEeSITeIBHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHHS M MPUMEHEHMIO 3HAHWW B Pa3IUYHBIX y4eOHBIX
CUTyallusiX, a TaKKe€ B pEAJbHBIX MKU3HEHHBIX CHUTYyallUsX, CBA3aHHbIX ¢ Ouojorueil. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTaBIEHBI M0 roJjaM 00yueHHs.

[IpeameTHBIE pE3yNbTaThl OCBOCHMs ydeOHOro mnpenmera «buonorus» 6 10 Knacce
JIOJIKHBI OTPaXKaTh:



Cc(OPMHPOBAHHOCTb 3HAHUM O MeCTe W pOJM OHOJOrMH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAY4YHOT'O MUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruu, PyHKIMOHAIBHOM IPAaMOTHOCTH YEJIOBEKa [T PELICHUS KU3HEHHBIX 3a71ay;

YMEHHUE pacKpbIBaTh COJAEpKaHHE OMOJIOIMYECKMX TEPMHHOB U MOHATUN: )KU3Hb, KJIETKA,
opranusM, Merabonu3M (0OOMEH BEImIECTB H  MPEBpAIICHUE DHEPruu), TOMEocTa3s
(camoperynsauusi), ypOBHEBas  OpraHu3alMs KHMBBIX  CHUCTEM, CaMOBOCIPOM3BEIECHHUE
(penpoayKuust), HacJIe€ACTBEHHOCTh, U3MEHYMBOCTD, POCT U Pa3BUTHE;

yMEHUE u3jiaraTb OHOJOTMYECKHE TEeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHas,
LIEHTpajbHas JorMa MOJEKyJsipHOW Ouoisiorun), 3akoHel (I. Menpens, T. Moprana, H. H.
BaBunosa) u yuenus (0 nueHTpax MHOIooOpasusi U IPOMCXOXKACHUS KyIbTYpHbIX pacTeHuit H. 1.
Baguiosa), onpenensaT rpaHUIbl KX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yYMEHHUE Ba/leTh METOJaMM HAy4HOrO NO3HAHUSA B OMOJIOTMU: HAOJIIOJEHUE U ONHCAHUE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUN, OpraHu3anus M MPOBEACHUE OHOJIOrHYECKOro
9KCHEPUMEHTA, BBIIBM)KCHUE THUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXAY MCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYUYCHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSTHIA,
TEOPHi U 3aKOHOB, YMEHHUE JI€1aTh BBIBObI HA OCHOBAaHUU IOJIYYEHHBIX Pe3yJIbTaTOB;

YMEHHUE BBIJICIATh CYHNIECTBEHHBIC MPHU3HAKH BHUPYCOB, KIETOK MPOKAPHOT M JIYKApHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEIECTB U
NPEBpAICHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOTO M HHEPreTHUECKOro oOMeHa,
XEMOCHHTEe3a, MUTO03a, MeH03a, OIUIOJOTBOPEHUs, Pa3MHOXKEHUS, UHIAUBUAYAILHOTO Pa3BUTHS
opranusma (OHTOTEHE3);

yYMEHUE NPUMEHSTh MOJTy4YE€HHbIE 3HaHUA Uil OOBSCHEHUs OMOJOIMYECKHX IPOLECCOB U
SIBIICHUM, /ISl IPUHSATHS NPAKTUYECKUX PEIICHUI B MOBCETHEBHOMN KU3HHU C IIETBI0 00ECTICYCHUS
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/0pOBbS OKPYXKAIOIUX JIOAEH, COOIIOACHUS HOPM
rPaMOTHOTO TOBEACHHUS B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTH
UCIIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ul pallOHAIBLHOIO
MPUPOIONOIB30BaAHUS;

yYMEHHUE pelaTh 3JIeMEHTapHbleé TIeHeTHYeCKHe 3aJayd Ha MOHO- M JAUTHOpHIHOE
CKpeIlllMBaHUE, CLEIUIEHHOE HACJIEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIUBAHUS
JUIs IpeJICKa3aHMsl HaclleZI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpPAaKTHUECKHe paboThl, cOOII0aTh MpaBuUia MpU
paboTe ¢ yueOHbBIM U 1a0opaTOpHBIM 000pYI0BAHUEM;

yYMEHHE KPUTHUYECKH OIIEHWBATh M WHTEPIPETHPOBATH HH(DOPMAIUIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAOLIYIO ICEBAOHAYYHbIE 3HAHMUSA W3 Pa3lIMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOM HMH(pOpMalNK, HAy4YHO-TIONYJISPHbIE MaTEepHUasibl), STUUECKHUE ACTIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE TMHCHbMEHHBIE U YCTHBIE COOOIICHUsS, 0000Ias
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJBKMX HCTOYHHMKOB, TPAaMOTHO HCIOJIb30BaTh
MOHSTUMHBIN anmapaT OUOJIOTHH.

[IpenmerHble pe3ynabTaThl OCBOGHHs YydeOHoro mnpenmera «buonorusi» ¢ 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M POJIU OMOJOTMHM B CHCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE PacKpbIBaTh CO/Iep)KaHUue OMOJIOTMUECKUX TEPMUHOB U MOHATHI: BUJI, TOMYJISIINA,
reHooHA, SBONIONMS, JBUXKYHIHME CHIBl ((aKTOpbl) SBOJIOLUH, MPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJA000pa30BaHHE, OSKOJIOTUYECKHE (PAKTOPHI, DKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEyLIEHTHI, LIENN MUTaH!s, SKOJIOrHyecKas mupaMua, OuoreouneHos, ouocgepa;



yMEHHME Wu3araTb Ouonoruueckue Teopuu (dBomounoHHass Tteopuss Y. Jlapsuna,
CHHTETUYECKAsl TEOPHs SBOJIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH W myTei sBomtonnu A. H. CeBeplioBa, y4eHUsI O
ounoctepe B. U. BepHaickoro), onpenensTh TpaHUIBl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MO3HaHUS B OWOJIOTHMU: HAOJIIOJCHHE U ONMUCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys M TPOBEACHHE OHOJOTHYECKOTO
9KCIIEPUMEHTA, BbBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTU MEXKAY HCCIEIyeMbIMU
BEJIMYMHAMU, OOBSICHCHHE TOJYyYEHHBIX PE3YJIbTaTOB, HCIIOJIB30BAHHBIX HAYYHBIX MOHSITHIA,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJbI HA OCHOBAHUU TMOJYYEHHBIX PE3yJIbTAaTOB;

YMEHUE BBIICATH CYIIECTBEHHBIE MPU3HAKH CTPOCHUSI OMOJOTHUECKUX O0BEKTOB: BUJIOB,
NOMYJSILIUM, TPOAYIIEHTOB, KOHCYMEHTOB, pPEAYLEHTOB, OHOTEOIIEHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUJI000pa30BaHus, MPHUCIIOCOOICHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (aKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB U MTOTOKA IHEPIHU B 3KOCHCTEMAX, AHTPOIIOI€HHBIX U3MEHEHUI
B DKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB U OHOr€OXMMHUYECKHUX IIHKJIOB B
ouocdepe;

YMEHHE MPUMEHSTH MOJTY4YCHHbIC 3HAHUS 7S 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBJICHUM, 111 TPUHATHUS IPAKTUUECKUX PEIICHUI B TOBCEIHEBHOM KU3HU C LIETBI0 00eCTIeYeHUs
0€30MacHOCTH CBOETO 3JI0POBbS W 3[0POBBSl OKPYKAIOIIUX JIIOJEH, COONIIONEHUS HOPM
rPaMOTHOI'O TOBEACHUSI B OKpYXKalolled MNPUPOAHON cpele, NOHMMaHue HeoOXOIUMOCTU
UCIIOJIb30BaHUS JOCTUKCHHM COBpPEMEHHOI ouonoruu TUIS paIoHaIbLHOTO
HPUPOIONOIB30BaAHUS;

YMEHHE pellaTh 3JeMEHTapHble OMONOTMYECKHE 3aJayd, COCTaBISATh CXEMBI IepeHoca
BELIECTB U SHEPrUH B 3KOocUcTeMax (LENH MUTaHUs);

YMEHHE BBINIOJIHATH JTAOOPATOpHBIE M MpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

YMEHHE KPUTHYECKH OIICHHBAThb U HHTEPIPETUPOBATH HH(OpPMAIHIO OHOJIOTHYECKOTO
COJIep’KaHusl, BKIJIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpElCTBa
MaccoBoM HWH(MOpMAILMK, HAYYHO-TIOMYJSIPHBIE MaTepHallbl), paccMaTpuBaTh ToOaIbHBIC
HKOJIOTMYECKHE NMPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE TMHCbMEHHBIE U YCTHBIE COOOIICHUs, 0000Ias
OMOJOTHYECKYI0 HH(POPMAIMI0 M3 HECKOJBKMX HCTOYHHKOB, TPaMOTHO HCIOJIb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbBIE
Nen/m . HaummeHoBaHMe pa3/iesioB U TeEM NPOTrPAMMBbI Beero Konrposnsupie  Ipakriueckie f,lézg)foll:}lgbme
padoThI padoTshI pecype

bub6nmoreka [IOK
1 buonorns kax Hayka 2 0.5 https://m.edscL)E).ru/7f41c292

2 JKuBbIe cHCTEMBI M IX OpraHu3aIus 1 bubmorexa LIOK
https://m.edsoo.ru/7f41¢c292

3 XUMUYECKUI COCTaB U CTPOECHUE KIETKU 8 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292

4 JKu3HenesITeIbHOCTh KIIETKH 6 buGnuorexa LIOK
https://m.edsoo.ru/7f41¢c292

5 PasMHOkKEeHME 1 MHIUBUAYAIbHOE PA3BUTHE 5 1 bubmmnoreka HOK
OpraHHU3MOB https://m.edsoo.ru/7f41¢c292

6 HacneacTBeHHOCTh M N3BMEHUMBOCTH OPraHU3MOB 8 15 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
7 Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH 3 E&g::?/ﬁ?;ﬂii?ﬁ/? 41292

8 PesepBHOE Bpems 1 buGmmorexa [IOK
https://m.edsoo.ru/7f41c292

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4



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

11 KJIACC

KoJsinuecTBO 4acoB DJIeKTPOHHbIE
(uudposbie)
Nen/m HaumeHoBaHHe pa3esioB U TeM MPOrPaMMBbI Beero KOﬁHTpO.}IbHLIe HpﬁaKanecKHe 0Bpa3oBaTEbHbIE
padoThI padoThI pecypesI
bubnunoreka LIOK
1 JBOMONEONHAS GHoNOrHS S 1 https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
2 Bo3HukHOBEHUE U pa3BUTHE KU3HH Ha 3emiie 9 0.5 https://m.edsoo.ru/7f41cc74
3 OprauusMmbl 1 OK aromas cpena 5 1 Bubmzorexa HOK
p pykarotias cpei https://m.edsoo.ru/7f41cc74
4 Co00111eCTBa U DKOJIOTUYECKHUE CUCTEMBI 9 Bubmorexa LHOK
m https://m.edsoo.ru/7f41cc74
5 PesepBHOE BpeMs 2 Bubmuorexa LIOK
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 2.5



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




IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

Ne T KonuyecTBo yacoB Hara DJIeKTpOoHHbIe HU(pPOBbIE
eMa ypoka
n/n Beero KOHTpOJIbeIe HpaKaneCKne H3yYCHUSA oﬁpasonaTeanue
padoThI padoTbI pecypcbl
buosorus B cucreme Hayka bubmorexa LIOK
1 1 05.09 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Metobl TO3HAHUS KUBOU MPUPOBI.

5 [TpakTuueckas padora Ne 1 «Mcmonap3oBanue 1 05 12.09 bubnnoreka [JOK
Pa3InYHBIX METOOB IPU U3yYCHUU ' ’ https://m.edso0.ru/863e6122
OMOJIOTHYECKUX 00BEKTOBY

3 buonorudeckue cuctemsl, IPOIECCH U UX 1 19.09 bubnunoreka [JOK
U3y4YCHUE ' https://m.edso0.ru/863e6564

bubmuorexa [JOK

4 Bxojgas JuarsocTra ! ! 26.09 https://m.edso0.ru/863e674e
XUMHYECKUN COCTaB KJIeTKU. B 51

5 MI/IHepa?ICLHBIec((:)(():JIE o - 1 03.10 bubmorexa HOK

' https://m.edso0.ru/863e6b72
benku. CoctaB u ctpoeHue 6eIKoB
®epMeHThl — OMOJIOTHYECKHE KaTalu3aToOPBbI.

6 JlaboparopHnas pabota Ne 1 «M3yuenue 1 05 10.10 bubnmnoreka [JOK
KaTaJTUTUYECKOW aKTUBHOCTH (hepMeHTOB (Ha ' ' https://m.eds00.ru/863e6b72
pUMepe aMHIIA3bl I KaTanas3bl)»

7 Yraesoasl. JInnuast 1 1710 bubnuoteka [JOK

' https://m.edso0.ru/863e6870

8 Hyxneunossie kucnotsl. AT® 1 24.10 Eggsj,l:l;lﬁéelcdas&g‘llfm 63e6d5¢

9 Hcropus u MeTo1bl U3Y4EeHHS KIETKH. 1 07.11 bubnnorexka [JOK
Knerounas Teopust ' https://m.eds00.ru/863e6e88

10 Kinetka xak 1mieinocTHas XuBas cucTeMa 1 14.11
CrtpoeHne 2yKapuoTHUUYECKOM KIIETKH. bubnuorexa [IOK

11 Jlabopatopuas padora Ne 2 «/3ydenue 1 0.5 21.11 https://m.eds00.ru/863e6ff0

CTPOEHUSI KJIETOK PAaCTeHUH, )KUBOTHBIX, TPHOOB

https://m.eds00.ru/863e716¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

u 6aKTCpHﬁ nmoa MUKPOCKOIIOM Ha I'OTOBBIX
MUKpPOIIpCIIapaTrax u uxX OIMUCAHUC»)

12 OOMEH BELIECTB WX META00IN3M 28.11 Eggsﬁ?/%[?e%iﬁ?rllf/%%?%c

13 ®oTtocuHTe3. XEMOCUHTE3 05.12 bubmuorexa [JOK
DHepreTuyeckuii 0OMeH https://m.edso0.ru/863e7c98
KuzHeHHbIH LUK KiIeTKU. [lenenue KieTku.

14 Murto3. Jlaboparopuas padota Ne 3 05 1212 bubnnorexa [JOK
«HaOburoieane MuTO3a B KJIETKAX KOHUYMKA https://m.edso0.ru/863e7dc4
KOpEIIKA JyKa Ha TOTOBBIX MUKPOITPETapaTax»

15 KonTponbhas paboTa 3a nmepBoe noxyrojue 26.12 BH6H_HOTeKa LIOK

https://m.edso0.ru/863e7aae

16 Buocunres 6enka. Peakuus MaTpuaHOro CHHTE3a 09.01 Eggi?;;;i;i?ﬁm 6367966

17 Tpancusanus — OnocuHTE3 OelKa 16.01 ﬁgg;?lﬁ?e%asiérﬁ%%?%e

18 Hexknerounsie hopmbl )kM3HU — BUPYCHI 23.01 Eggi?/(;;.eelii(.)rﬁm 6367540

bu6nmoreka [JOK

19 ®DopMBbI pa3MHOKEHUS OPraHU3MOB 30.01 https://m.eds00.ru/863e81b6

https://m.edsoo0.ru/863e831e
. bubnuorexa [JOK

20 | Metios 06.02 s/ edsoo tiB63e 7142
OOpa3oBaHue U pa3BUTHE MOJOBBIX KIETOK.

21 OmnogorBopenue. JlabopatopHas padora Ne 4 05 13.02 bubnnorexka [JOK
«M3ydyeHue cTpoeHHs MOJIOBBIX KJIETOK Ha https://m.edso0.ru/863e81b6
TOTOBBIX MHKpOIIpEnapaTax»

22 NunuBuayanbHOE pa3BUTHE OPraHU3MOB 20.02 ﬁgg;%ﬁiigﬁﬁm 6308436

23 I'eneTnka — Hayka 0 HaCJIE€ACTBEHHOCTH U 27.02 bubnuorexa [IOK
U3MEHYMBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB. 05.03 bubnuoreka [IOK



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7aae
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

MoHoruopuaHOe CKpeIuBaHue

https://m.edso0.ru/863e8878

Jurubpuanoe cKpeuBanyue. 3aKoH

bubmuorexa [JOK

25 HE3aBUCHMOI'0 HACJIEOBAHUS PU3HAKOB 1 12.03 https://m.eds00.ru/863e89a4
CleruieHHOe HaclIeI0BaHKE MMPU3HAKOB.

26 pespmaon sonormopuor0 5 mnGporo | 1 05 103  bubmorerallOK
pe3y PHA . pHA ' ’ https://m.edso0.ru/863e8c60
CKpEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX
MHUKpOITpenaparax»

27 I'enetuka nona. HacnegoBanue npu3HaKkos, 1 09.04 bu6mmoreka [IOK
CIICTIJICHHBIX C ITOJIOM ' https://m.edso0.ru/863e8c60
N3menunBocTh. HeHnacnencTeeHHas

28 | Vyecme momndmamossof somemsmmonts ) 05 1604  Dubmorexa IOK

i A H ’ ' ’ https://m.edsoo.ru/863e8efe
MOCTPOEHNE BApUAIIMOHHOTO Psijia U
BApUALIMOHHON KPUBOM»
HacnencrBennas n3aMeHYMBOCTh. JlaboparopHas
. bubmuorexa [JOK

29 pabora Ne 7. «Ananu3 MyTanuii y 1po30Qpuisl Ha 1 0.5 23.04 hitps://m.eds0o.ru/863e8efe

TOTOBBIX MHUKPOTIPEIapaTax»
bu6nmoreka [JOK

30 T'eneruia yenosexa 1 30.04 https://m.edso0.ru/863e8d78

31 Kontponbnas pabora «HacnenctBeHHOCTh U 1 07.05
U3MEHYHBOCTH OPTAaHH3MOB)

bu6nmoreka [JOK

32 [TpomexyTouHas aTTecTalus 1 14.05 hitps://m.eds00.ru/863e9214
Cenekius Kak HayKa M TIpoIecc

33 MeTo1bl ¥ JOCTUKEHMS CEJEKLIUN PACTEHUH U 1 21.05
JKHBOTHBIX

34 buorexnonorus kak orpacib IPOU3BOICTBA 1 bubmorexa LIOK

p p a https://m.edso0.ru/863e9336
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4



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
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11 KJIACC

KoanuecTBo 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

N Tema ypoka K 1 HAara o0pa3oBaTe/ibHbIE
/o Yp Beero OHTPOJbHbIE PaKTH4YecKHue H3ydeHus |Y
padoThbI padoTbI pecypcbl
1 DBOIOLHS U METObI €€ N3YUSHUSI 1 bubmorexa LIOK
H A i https://m.edsoo.ru/863ea20e
5 Hcropus pa3ButHs npeacTaBieHuii 00 1 bubnunoreka [JOK
SBOJTIOIHU https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 MukpooosrorHs . https://m.edsoo.ru/863e9cle
[Tomynsmus kKak dIeMEeHTapHAas SIUHUIA BUIA U
4 sBomonnu. Jlaboparopnast pabora Ne 1 1 05 bubnnoreka [JOK
«CpaBHEHHE BUJIOB 10 MOP(OIOTHIECKOMY ' https://m.eds00.ru/863e99c6
KPUTEPUIO»
5 JIBroKy1ue cuitbl (3JIeMeHTapHbIE (PAKTOPHI) 1 bub6nuoreka [IOK
IBOJIIOIIHU https://m.edso0.ru/863e9da4
. bubnuotexa [JOK
6 EctecTBenHsbIit 0TOOpP 1 €ro PopMbI 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTathl 3BOTIOIUEU: TPUCTIOCOOIEHHOCTD
7 OpraHu3MoB U BH1000pa3oBanue. JlabopaTtopHas 1 05 bubnnoreka [JOK
pabota Ne 2 «OnucaHue mpucrnocoOICHHOCTH ' https://m.edsoo.ru/863e9fde
OpraHu3Ma M €€ OTHOCUTEILHOTO XapaKTepar»
8 Hamnpagnenus u nyTu Makpo3BOJIIOIIMT 1 bubmmorexa [IOK
p T P " https://m.edso0.ru/863e9cle
9 HeoOpaTrMocTh 3BOJTIONNN 1
10 Wcropus xu3Hu Ha 3eMile U METOABI €€ 1
U3YYCHUS
11 ['umoTe3bl MpOMCXOKIEHUS KU3HHA HA 3emIle 1 bubmorexa HOK
P g https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe )xu3HM Ha 3eMJIe 110 3paM U IepuoiaM 1 Buomorexa LIOK

https://m.edso0.ru/863eabbe



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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OCHOBHBIE 3Tarbl YBOJIIOIUN PACTUTEIBHOTO U
JKUBOTHOTO Mupa. [IpakTraeckas padora Ne 1

bu6mmoreka [IOK

13 «M3yueHne UCKOMaeMbIX OCTATKOB PAaCTCHHN U 05 https://m.edsoo.ru/863ea8bc
YKUBOTHBIX B KOJUICKITHSIX )
14 CoBpeMeHHast CUCTeMa OPraHNYECKOro MUpa BH6H_HOTCK3 LOK
https://m.edso0.ru/863ea48e
KP
15 DBOJIIOIMS YeJI0OBEKa (AaHTPOIIOTEHE3) BH6JI_HOTeKa LIOK
https://m.edso0.ru/863eac2c
16 JBukyiue cuibl (pakTopbl) aHTPONOTreHe3a Eggi?/ﬁ?e%asg)(.)rﬁl%%a 444
17 OCHOBHBIE CTaJIUU IBOJIIOLUU YEJIOBEKA
18 YenoBeueckue pachl U MPUPOJIHBIC aIallTAIllHN bubnunoreka [JOK
4eJIOBEKA https://m.edso0.ru/863eaea2
19 PesepBHblil ypok. O60011IeHNE 110 TEME
«BO3HUKHOBEHHE U Pa3BUTHUE KU3HHU HA 3eMIIe»
20 DKOJIorus Kak HayKa
21 Cpenbl 00uTaHMS U 3KOJIOTHYECKHE (PaKTOPHI ﬁﬁﬁ/ﬁeﬁiiﬂﬁs 63eafec
Abuotnueckue Qaxropsl. JlaboparopHas paboTta
22 pucrenit ns passm wecr oGmamm. 05 ubmiorera LIOK
https://m.edso0.ru/863eb10e
JlabopaTtopHas pabota Ne 4. «BnusiHue cBeta Ha
POCT U pa3BUTHE YEPEHKOB KOJIEyCa»
bubnmoreka [JOK
23 buommiccine (axtopu ttps/im ecs00 1/8636348
DKOJOTUYECKHUE XapaKTEPUCTUKHU TOMYIISAIINH.
24 [IpakTrueckas pa60TavN9 2 «[loacuér 05
TUIOTHOCTH TIOMYJISAIINIA Pa3HbIX BUIOB
pacTeHui»
25 Coo0miecTBa OpraHu3MoOB — OHOIEHO3 bubmmorexa LIOK

https://m.edso0.ru/863eb46a



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a

26 DKOJOTUYECKHE CUCTEMBI (IKOCHCTEMBI) 1 bubmorexa LHOK
https://m.edso0.ru/863eb46a
| S o oo 1 B 10K
' https://m.edsoo.ru/863eb5fa
skocucteM. Cykieccus
28 [IpupoiHbIE 5KOCUCTEMBI
29 AHTpPOTIOTEHHBIE YKOCUCTEMBI
bubmuorexa [JOK
30 buocdepa — riiobanpHas sKocucTeMa 3eMiu 1 hitps://m.edsoo.ru/863ebb5e
bu6mmoreka [IOK
31 3aKOHOMEPHOCTH CYIIeCTBOBaHUs Orochepsl 1 https://m.eds00.ru/863ebd16
32 UYenosedecTBo B Onocdepe 3emin 1
33 CocylecTBOBaHHE MPUPOJIBI U YETOBEYECTBA 1 bubmorexa LIOK
yi pHpoA https://m.edsoo.ru/863ebale
KP
34 PezepBHblit ypok. O600111€HNE TEMBI 1
«Co00111eCTBa U HKOJOTUYECKUE CUCTEMBI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 25



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




