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ITOACHUTEJIbHAS 3AIINCKA

[Ipn paspaboTke mporpamMMmbl MO OGMOJIOTUM TEOPETUYECKYIO OCHOBY JMJISI OIpeesieHMs
MOAXOAOB K (OpPMMPOBAHMIO coaepskaHus ydyebHoro rmnpeamera «buosorusi» cocraBmwIn:
KoH1lenTtyaabHble ToioskeHnst @I'OC COO o B3aMMOOOYCIOBJIEHHOCTM 1IeJiel, COmep KaHus,
pe3ysbTaToB O0Oy4YeHUS] M TpeOOBaHMIA K YPOBHIO IMOATOTOBKY BBITYCKHMKOB, IMOJIOKEHUST 00
OOIIMX HENSIX M MPUHIMIIAX, XapaKTepuU3yIOIMX COBPEMEHHOE COCTOSIHME CUCTEMbI CpPeIHEro
obiiero o6pasoBanus B Poccuiickoi @enmepanyy, a Takke MOJOXKEHUs O crielduKke GMOIOTUHA,
€€ 3HAYeHMM B TIO3HAHUM >KMBOV MPUPOABLI U OOeCleueHuy CYIIeCTBOBAHMUS UeIOBEUECKOTO
obiecta. CorylacHO Ha3BaHHBIM ITOJIOKEHMSIM, OTpeneeHbl OCHOBHbIE (DYHKIMM MPOTPaMMBbI
10 6GMOJIOTUY U €€ CTPYKTYpa.

[Tporpamma o 6MoJIOrUM Ja€T MpeacTaBIeHue O LeJsX, 00 oOIel cTpaTerum obyueHus,
BOCIIUTAHUS M PasBUTMS OOYYAIOIIMXCS CpefcTBamMyu ydeOHoOro mpenmera «buomorus»,
ompenensieT 00s13aTeslbHOE TMPeAMETHOE COAepyKaHue, €ro CTPYKTYpYy, pacipeneseHue o
paszesiaM M TemMaM, PeKOMEHIyeMYyIO IOCIeAOBaTeNbHOCTh M3YUYeHUs] Yy4eOHOro marepuasa C
YYETOM MEXIPEIMETHBIX ¥ BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKM OOpPa30oBaTeJIbHOIO ITpoliecca,
BO3PaCTHBIX OCOOEHHOCTEN 00YYaAIOLINXCSI.

B mporpamme mno O6wuosorMu TaKKe YUMUTBHIBAIOTCS TpebGOBaHMS K IUIAHUPYEMbIM
JIMYHOCTHBIM, MeTaIlpeAMEeTHbIM ¥ TIpPeIMETHbIM pe3yJibTaTaM OOydYeHusi B (OPMUPOBAHUU
OCHOBHBIX BUJIOB YueOHO-IIO3HABATEIbHOM AeITeIbHOCTY/YUeOHbIX OEMCTBUI OOYUaIOIINXCS 110
OCBOEHMIO COiepyKaHMsI OMOTIOTrMYeCKOro 0Opa3oBaHys.

B mporpamme mo 6monorum (10-11 kmacchl, 6a30BbIM YPOBEHb) peaM30BaH IMPYHLINAIL
MPEeEeMCTBEHHOCTM B WM3y4YeHUM Ouosiormu, Oyiaromapss YeMy B Hel IPOCMAaTpPUBAETCS
HaIpaBJeHHOCTh HAa Pa3BUTME 3HAHUM, CBSI3aHHBIX C (OPMUPOBAHMEM €CTECTBEHHO-HAYYHOT'O
MMPOBO33PEeHMSI, IIEHHOCTHBIX OpPMEHTAlU!  JIMYHOCTM, SKOJIOTMYECKOTO  MbIILJIEHMS,
MpeCTAaBJIeHNII O 3I0pPOBOM 00pase >KU3HM U OEpeskKHbIM OTHOIIEHMEM K OKPYsKaloIlein
npuponHou cpeme. [TosTromy Hapsity ¢ u3yuyeHMeM OOIIEOMOJIOTUYECKUX TEOPUM, a TaKKe
3HAHUI O CTPOEHMM SKMBBIX CMCTEM PA3HOT'O PaHTa M CYIIHOCTY OCHOBHBIX MPOTEKAIOIINX B HUX
MpPOIIECCOB B TpOorpaMMe IO OMOJIOTMM YAEJIEHO BHMMAHME MCIIOJb30BAHUIO TIOJTYUYEHHbBIX
3HAHWUI B MOBCEIHEBHO XU3HU [IJIST pEIIeHNs TPUKJIAIHbIX 3a/1a4, B TOM 4MCJIe: TPOMUIaKTUKN
HACJIECTBEHHbIX  3a00JIeBaHMII  YeJIOBeKa, MeOMKO-TEHEeTMYECKOr0  KOHCY/JIbTUPOBAHMS,
060CHOBaHMSI KOJOTUUYECKM 11€JIeCO0OPA3HOTO TIOBEIeHNSI B OKPYsKalollel MPUPOAHOI Cpele,
aHa/IM3a BJIMSIHUSI XO3SVICTBEHHOW MEeSTeIbHOCTM 4YeJlOBeKa Ha COCTOSHME TIPUPOIHBIX WU
MCKYCCTBEHHBIX 3KOCUCTEM. Y CWIeHMe BHMMAaHUSI K MPUKIATHON HAINPaBIEHHOCTY y4eGHOTO
npeaMera «buosiorusi» MPOAMKTOBAHO HEOOXOAMMOCTBIO OOEeCIeueHNs] YCJIOBUM JIJISI pelleHust
OIIHOV M3 aKTYaJIbHbIX 3a/1a4 IIKOJbHOTO GMOJIOrMYeCcKOro 06pa3oBaHmsi, KOTOpast MpeaIoiaraet
dbopmupoBaHme y 0OYUYaIOIIMXCS CIOCOOHOCTM amalTUpPOBATbCSI K M3MEHEHUSIM AMHAMUYHO
pa3sBUBAIOLIETOCS COBPEMEHHOT'O MMPA.

bruonorusi Ha ypoBHe cpemHero oOIero obpasoBaHMsI 3aHMMaeT BakHOoe Mecto. OHa
obecrieurBaeT GOPMUPOBaHME y OOYYAIONIMXCS TPEACTaBJAEHUN O HAy4YHOM KapTMHE MMpa,
pacimpsieT 1 0600111aeT 3HAHWUS O SKUBOM MPUPOJE, €€ OTINUNUTEbHBIX MMPU3HAKAX — YPOBHEBOM
opraHm3aruy ¥ SBOJIIOLIMM, CO3[JAET YCJIOBMS [IJIsl: TMO3HAHMSI 3aKOHOB JKMBOV TPUPOIBI,
dbopmupoBaHus (QYHKIMOHAIBHON I'PaMOTHOCTM, HABBIKOB 3J0POBOTO M 6e30macHOro obpasa
SKU3HU, SKOJIOTMUYECKOT'O MBIIIJIEHUS], IIEHHOCTHOTO OTHOIIIEHUST K SKMBOM MIPUPOJIE U YEJIOBEKY.

Bosbllloe 3HaueHue OMOJOTMSI MMEET TakKXKe [IJIT pelleHusT BOCIUTATEIbHBIX U
pa3BMBAIOIIMX 3a/lauy CpeAHero ob6Iero obpasoBaHusi, colyanusaimum odyuarommxcs. MyueHne
6moorun obecreunBaeT YCIOBUS LTSI dbopmupoBaHus VHTEJIJIEKTYaIbHBIX,
KOMMYHUKAIIMOHHBIX ¥ MH(MOPMAIIMOHHBIX HaBBIKOB, 3CTETUYECKON KYJIbTYPbI, CIIOCOOCTBYET
VHTErpauuy OMOJIOTMYECKUX 3HAHUM C TPEeACTaBIEHUSIMY U3 APYTUX YYEOHBIX MPEIMETOB, B
YacTHOCTH, PU3MKM, XuMuu 1 reorpadum. HazBaHHbIe TOJIOXKEHNS O TTpeIHa3HAYeHUY yUeGHOTO



npeagMera «buosorusi» cocTaBMJIM OCHOBY [IJII OIpeIesieHUs] TOAXOJOB K OTOOpYy M
CTPYKTYPUPOBAHUIO €r0 COAepsKaHusl, ITIPeICTaBIeHHOr0 B ITPOrpaMmMe 0 OMOJIOTUNA.

OT60p comepskaHust yueGHOrO mpeamera «buosorus» Ha 6a30BOM YpOBHE OCYIIIECTBJIEH C
MO3UIIMIA KYJIbTYPOCOOOPA3HOro MOAX0/a, B COOTBETCTBMM C KOTOPBIM OOYYalOLIMeCs JOJIKHbI
OCBOUTb 3HAHMS M YMEHUsS, 3HAUMMbIe 1151 GOPMUPOBAHMS OOIIEN KYJIbTYPbI, OIpeIesIsiolue
aJeKBaTHOe IIOBelleHMe YeJIoOBeKa B OKPYKalolllel IIPMPONHON cpele, BOCTpeOOBaHHbIE B
TOBCEIHEBHOM KM3HU U IPAKTUUECKON mesaTeabHocT. Ocoboe MecTo B 3TOM CUCTeMe 3HaHUIA
3aHMMAIOT 3JIEMEHTbl COJEepyKaHMsl, KOTOpble CJIY’KaT OCHOBOM i  (opMUPOBaHMS
MpeACTaBJIeHNt O COBPEMEHHOM eCTeCTBEHHO-HAy4YHOM KapTMHE MMpa U I[IE€HHOCTHBIX
OpMEHTALMSIX JIMYHOCTH, CIIOCOOCTBYIOIIMX TYMaHM3alMy OGMOJI0TMUYeCKOro 06pa3soBaHmsI.

CTpyKTypMpOBaHue cojepykaHus y4yeOHOro Marepuasia B IIporpaMMe IO OMOJIOTUM
OCVIIIECTBJIEHO C YUYETOM IIPUMOPUTETHOTO 3HAUEHMS 3HAHMI 00 OTJIMUMUTENIbHBIX OCOOEHHOCTSIX
SKMBOM TPUPOABI, O €€ YPOBHEBOM OpraHM3aluuMy M IBOMIOLMM. B COOTBETCTBMM C ITUM B
CTPYKType yueOGHOro mpeamera «buosorusi» BbIIe/IeHbl CAeAyIollye CcomepyKaTeabHble JIMHUM:
«Buonorust Kak Hayka. MeTonbl HayyHOro mo3HaHus», «KjeTka Kak 6mosiornyeckasi CucteMar,
«Opranusm Kak 6mosiornueckas cucremar», «Cyucrema M MHOroobpasue OpraHuueckoro Myupa,
«OBOJTIONNST SKUBOV TIPUPOIBI», « DKOCUCTEMBI U TIPUCYIINE UM 3aKOHOMEPHOCTM».

Llenp m3yueHust yuyebHoro mpeamera «buosorusi» Ha 6a30BOM YpOBHE - OBJIaJieHNE
0OYYaIOIIMMUCS 3HAHMUSIMM O CTPYKTYPHO-(OYHKIIMOHAJbHOVW OPraHM3alMy >KUBbIX CUCTEM
Pa3HOro paHra ¥ MmpuoOpeTeHe YMEHMI UCIIOIb30BaTh 3TU 3HAHMS /IS TPAMOTHBIX TEICTBUI B
OTHOIIIEHMM OOBEKTOB XMBOW MPUPOJIBI M PELIEHMS PA3IMYHbIX JKM3HEHHBIX ITPOOJIEM.

HocTuskeHne 1eaM u3ydyeHust yueGHoOro mnpeamera «buosnorus» Ha 6Ga30BOM YpOBHE
obecreunBaeTCs pelieHeM CJIeIYIONX 3a1ay:

OCBOEHMe OOYYalIIMMMUCS CUCTEMbl 3HAHUI O OMOJOTMYECKUX TEeOpUsX, YUEHUSIX,
3aKOHAX, 3aKOHOMEPHOCTSIX, T'MIIOTe3aX, MpaBMjax, CIYKAIIMX OCHOBOW IJisT (hopMMUpPOBaHMS
MpeNCTaB/JIeHNi O €eCTeCTBEHHO-HAyYHOM KapTUHE MMupa, O MeTOHax Hay4yHOro II03HaHMS,
CTPOEHUM, MHOT000pasuM M OCOOEHHOCTSIX JKMBBIX CUMCTEM Pa3sHOTO YPOBHS OpraHM3aluu,
BBIJAIOIIVXCS OTKPBITUSIX U COBPEMEHHBIX MCC/IeIOBAHMSIX B OMOJIOT N,

dbopMupoBaHme y 0OYyUYalOIIMXCS MO3HABATENbHbBIX, MHTE/UIEKTYAJbHbIX UM TBOPUYECKUX
CIIOCOOHOCTEN B IPOLIeCce aHajM3a JaHHBIX O IYTSIX PasBUTHS B OMOJIOTUM HAyUHbBIX B3TJISIOB,
UIe U MOIXON0B K M3YYEHUIO KMBBIX CMCTEM Pa3HOTO YPOBHST OPraHU3aIy;

CTaHOBJIEHME Yy OOYYaIOIMXCS OOIei KYJbTYpbl, (QYHKIMOHAJIBHOM TI'PAaMOTHOCTMH,
pasBUTHE YMEHUI OOBSICHATH U OIEHMBATD SIBJIEHUSI OKPY’KAIOIIEro MMpa >KMBOM MPUPOIbI Ha
OCHOBaHMM 3HAHUI U OIIbITA, IIOJIYUYEHHbIX IIPU U3YUEeHUM OMOJIOTN;

dbopmupoBaHme y 0OYyUYaIOIIMXCS YMEHU WJUTIOCTPUPOBATh 3HAUYEHME OMOJIOrMUYECKUX
3HAHMI B MPAKTUUECKON [IeSITeJIbHOCTM 4YeJOBeKa, PasBUTUM COBPEMEHHBIX MeIULIMHCKUX
TEeXHOJIOTUM U arpoOMOTEXHOJIOT I,

BOCIIUTaAHME YOEKIEHHOCTM B BO3MOXKHOCTM ITO3HAHMS YEIOBEKOM >KMBOM IIPUPOIbI,
HEeOOXOIMMOCTY GepesKHOTO OTHOIIEHMUS K Hel, COOIONEHST STUYECKUX HOPM IIpU TTPOBEIEeHUN
OMOJIOIMUECKUX UCCIeNOBaHNIA;

OCO3HaHME ILIEHHOCTY OMOJIOTMYECKUX 3HAHMIA MIJISI TIOBBIIIEHNSI YPOBHSI SKOJIOTUUECKON
KYJIBTYPBI, i1 GOPMIPOBAHMS HAYUYHOI'O MUPOBO33PEHMST;

MpYMeHeHMe TPUOOPETEHHDBIX 3HAHMI M YMEHMII B TOBCEOHEBHOW SKU3HU IJISI OLIEHKU
MOCTIEACTBUI CBOE [IeSITEJbHOCTM II0 OTHOIIEHUIO K OKpYsKallIlen cpene, COOCTBEHHOMY
3[J0POBbIO, 0OOCHOBAHME U COOIIONEHNe Mep MPOoPUIaKTHUKY 3a00IeBaHMIA.

B cucreme cpeguero o6iero obpasosauus «buonorusa», usydyaemas Ha 6a30BOM YPOBHE,
SIBJISIETCSI OOSI3aTe/IbHBIM YYEOHBIM IPEeIMETOM, BXOISIIMM B COCTaB IPeOMETHOV 0061acTyu
«EcTecTBeHHO-HayUHbIE ITPEIMETHI».

st u3ydennst 6uosioruy Ha 6a30BOM yPOBHE CpeIHEro OOIero o6pa3’oBaHMs OTBOIUTCS
68 uacos: B 10 knacce - 34 uvaca (1 vac B Hezento), B 11 kimacce - 34 yaca (1 yac B Hepeno).



COJEP>XAHUE OBYUYEHUNS
10 KJIACC

Tema 1. Buosiorust Kak Hayka.

Buonorusa kak Hayka. CBsI3b 6MOJIOTMM C OOIIECTBEHHBIMM, TEXHUYECKMMM U APYTUMU
€CTeCTBEeHHbIMM HayKamu, (puaocodueir, STHKON, 3CTETUKON M IpaBoM. Pojib 6uosoruu B
(bopmupoBaHUY COBpeMEHHOI Hay4YHOI KapTuHbI Mypa. Cucrema 610I0rMueCcKnX HayK.

MeToabl MO3HAHMS JKMBOM IPUPObI (HAOMIOeHe, SKCIIEPMMEHT, ONMCaHNe, U3MepeHMe,
KyIaccudukanysi, MOgeMpoBaHue, CTaTUCTUUECKass 06paboTKa JaHHBIX).

HeMoHcTpanumu:

[Toprpertsr: Y. [lapBun, I'. Menpgenb, H. K. Konbuos, IIk. Yorcod un @. Kpuk.

Tabauibl M cxeMbl: «IMeTOAbI TO3HAHWS JKUBOW ITPUPOABI».

JlabopaTopHBbIe ¥ MPaKTUUEeCKNe PadOThI:

[TpakTnueckast pabora Ne 1. «Vicmonb3oBaHMe pas3JIMYHBIX METOINOB IIpU M3YUYEHUU
OMOJIOTMYECKIX OOBEKTOB Y.

Tema 2. JKuBble cuCTEeMbI ¥ UX OpraHU3aLUsA.

JKuBbie cuctembl (6MOCHMCTEMBI) KakK IpeaMer u3ydeHus Ouosiormu. OTinume SKUBBIX
CUCTEM OT HeOpraHMUYeCKOM IPUPOIbI.

CaoiicTBa OmocucreM U uX pasHooOpasue. VYPOBHM OpraHmM3aluy OMOCHUCTEM:
MOJIEKYJISIPHBIN,  KJIETOUHbIM, TKAHEBbIM, OpPraHM3MEHHbIN,  IOIYJSIIMOHHO-BUIOBOM,
9KOCUCTEMHBIN (6MOreoIeHOTUYECKII ), O1oChePHBI.

JemoHCcTpanuu:

Tabmmupl u cxembl: «OCHOBHbIE TPU3HAKM SKMU3HU», «YPOBHM OpPraHM3alyUy >KUBOM
TIPUPOMBI».

O6opynoBanme: mogesnab Mosiekysibl [THK.

Tema 3. XMMMUYECKUI COCTAB M CTPOEHME KJIETKM.

XUMMUUECKUIT ~ COCTaB  KJIETKM.  XMMUYECKMe  3JIeMEeHTbI: MaKpO3JIEMEHTHI,
MMKpO3JieMeHTbl. Bosia 1 MyuHepasibHbIe BellleCTBa.

@OYHKIMM BOAbI M MUHEPAJIbHBIX BeIIECTB B KkieTke. [lommepskaHue OCMOTUYECKOTO
6aiaHca.

Benkn. CocraB u cTpoeHne 6eIKOB. AMMHOKMCIOTBI — MOHOMEpBI 6e/1koB. He3ameHuMbIe
M 3aMeHMMble aMMHOKMUCJIOTBI. AMMHOKMCIOTHBI COCTaB. YPOBHM CTPYKTYPbl OEIKOBOA
MOJIEKYJIbl (MI€PBMYHASI, BTOPUYHAS, TPETMUYHAs M YETBEPTUYUHAs CTPYKTypa). XUMMUYecKue
CBOMCTBa 6eykoB. brosiornueckme GyHKIMM 6€JIKOB.

®epmeHTbl — Ouosormuyeckue Karaausatopbl. CTpoeHue ¢epmMeHTa: aKTUBHBIN IIEHTD,
cyoctpatHast  crnermuuHoctb. Kodepmentsl. Burammubl.  Omimums  dbepMeHTOB  OT
HEOPraHMYEeCKNX KaTain3aTOPOB.

YraeBogpl: MOHOCaxapubl (TJIIOKO3a, prb03a 1 Ie30KCHMpnb03a), mucaxapuabl (caxaposa,
JIaKTO3a) M TMojmcaxapuibl (Kpaxmaj, TIJIMKOTEeH, IIeJUTI0JI03a). bBuosiormueckue QyHKINUM
YIJIEBOMIOB.

Jlumapl:  Tpurauuepuabl, Qochomumnmabl, crepouabl. ['uapoduabHO-TMAPOGOOHbIE
cBoyicTBa. buonornueckue GyHkuyy aumiaoB. CpaBHeHMe YIJIEBOIOB, OEJKOB M JIMIIMIOB KaK
MCTOYHUKOB SHEPIUN.

Hyxkneunossie kuciorsl: [ITHK u PHK. Hykneotuabl - MoHOMeEpbI HYKJIEMHOBBIX KUCJIOT.
Crpoenne u ¢yuxkumm JHK. Crpoenme u dbyukiumm PHK. Bupst PHK. AT®: crpoenue u
dyHKUMM.

Lutonorust — Hayka o kiertke. KjieTouHass Teopusi — mpumep B3aMMOIENCTBUSI UIEA U
(akTOB B HAYYHOM MO3HaHUM. MeTOAbl U3yUEeHMS KIETKMN.

Knetka kak mesoctHast xkuBas cucrema. O6111e Mpu3HAKM KJIETOK: 3aMKHYTasi HapysKHast
Memb6pana, mosiekyJsibl JIHK Kak reHeTmueckuit amnmapar, CUCTeMa CMHTe3a GesKa.



Tunbl KJIETOK: 3yKapuMoTuMueckass U IpokapuoTuueckast. OcCOOeHHOCTM CTPOeHUs
MpokapuoTuueckon kiaeTku. Kinerounast crenka 6akrepumii. CTpoeHMe 3yKapuOTUUECKOM KIIETKMU.
OcHOBHbIE OT/INUMS PACTUTETBHOM, JKUBOTHOM U I'PUOHON KJIETKMU.

[ToBEepXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTEHKA, IVIMKOKAJIMKC, UMX (QYHKIMN.
[TnasmaTnueckasi MembOpaHa, €€ cBoycTtBa M (yHKuyM. Llurommasma u e€ opraHOMIBI.
Onnomem6panHbie opraHonabl kiaetku: II1C, amnapat ['onabmku, 1m3ocomsl. [TomyaBTOHOMHBIE
OpraHoMIbl KJIETKU: MUTOXOHIPUMU, TIIACTUObI. IIpomcxXoskmeHrue MUTOXOHIAPWMIA M TUIACTUI.
Bunp! itactua. HemeMOpaHHbIe OpraHOMIbI KIIETKM: pUOOCOMBI, KJIETOUHBIN IEHTD, IEHTPUOJIN,
PECHUYKM, XXTYTUKM. DYHKIMM OPraHOUIOB KJIeTKYU. BKitoueHnus.

Snpo - peryyiaTropHsii 1eHTp KieTku. CTpoeHue sapa: saepHas 06010UKa, KapuoIriasma,
XPOMAaTVH, SIAPBIIIKO. X POMOCOMBI.

TpaHCOPT BeleCcTB B KJIETKE.

HeMoHCcTpanumu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, II)k. YorcoH, ®.
Kpuk, M. Yuikunc, P. ®pankant, K. M. bap.

Huarpammbl:  «PacrpeneneHne XUMWYECKMX 3JIEMEHTOB B  HEXMBON MPUPOLE»,
«Pacmpenenene XMMMIYECKMX 3JIEMEHTOB B JKMBOV IIPUPOLIE».

Tabnuupl u cxembl: «Ilepuonnyeckas Tabauiia XMMMUUECKUX 3JIeMeHTOB», «CTpoeHue
MOJIEKYJIBI BOAbI», «BrocuuTes 6enka», «CtpoeHne mosiekysbl 6enkar, «CtpoeHne pepmeHTa»,
«Hyknennosbie kuciotel. JHK», «Ctpoenne mosnekynsr AT®», «CTpoeHre 3yKapuoTMUeCKOM
Ki1eTkn», «CTpoeHMue >KMBOTHOM KiIeTku», «CTpoeHMue pacTUTENbHOM KiIeTku», «CTpoeHue
MIPOKapUOTUYECKOM KIIeTKM», « CTpoeHue aapa KIeTKU», « YTIeBOAbI», «JIMIuabI».

O6opymoBaHMe: CBETOBOW MMKPOCKOIN, OOOPYIOBaHME [JiT IPOBEIEeHUS] HaOIIOIEeHU,
M3MEpPEeHNI, IKCIIEPMMEHTOB, MMUKPOIIPEINapaTbl PACTUTENIbHBIX, KMBOTHBIX M OaKTepuaabHbIX
KJIETOK.

JlabopaTopHBbIe ¥ MPaKTUUECKNe PadOoThI:

JlabopaTtopnast pa6ora Ne 1. «V/i3yueHme KaTaaIUTUUECKOM AKTUBHOCTM (epMeHTOB (Ha
MIpUMepe aMuIa3bl MM KaTajasbl)».

JlabopaTopHast pabora Ne 2. «M3yueHume CTpoeHMSI KJIETOK paCTeHWUM, SKUBOTHBIX U
6aKTepuit MoJ, MUKPOCKOIIOM Ha TOTOBbIX MUKpPOIIperapaTax 1 UX OMVCaHUe».

Tema 4. JKusnegesasTeJIbHOCTb KJIETKN.

O6MeH BeliecTB, wiM MeTabonmsM. Accumwasiiiusg — (TJIACTUUECKUA  OOMeH) U
TUCCUMMUIISILINS (SHEPTeTUYECKNII 0OMeH) — IBE CTOPOHBI €IVHOTO Mpollecca MeTabomsma. Posb
3aKOHOB COXPaHEHMSI BEIECTB U SHEPTMM B TIOHMMAaHUY MeTaboIM3Ma.

Tunel oO6MeHa BelleCcTB: aBTOTPOMHLIN U reTepoTpodHbI. Poiab depMeHTOB B 0OMeHe
BEIIIeCTB U MPeBpaIlleHny SHEPr U B KJIETKeE.

®orocuHaTe3. CBeroBass M TeMHOBass ¢asbl ¢doTtocuHTesa. Peakumy ¢doTocuHTE3A.
SddexTHBHOCTD hOTOCHHTE3A. 3HaUeHMe (POTOCUHTESA IJIsI JKM3HM Ha 3emuie. Bimsinue ycmoBui
cpenbl Ha GOTOCUHTE3 ¥ CIIOCOOBI MTOBBIIIEHMS €T0 MPOAYKTUBHOCTY Y KYJIbTYPHBIX PaCTEHMIA.

XeMocuHTe3. XeMOCHMHTEe3UpYIolle OakTepuyu. 3HAUeHMEe XEeMOCHMHTe3a IJISl SKM3HU Ha
3emute.

OHepreTnueckuii 00MeH B  KieTke. PaciilernieHue  BelIecTB, BblgeJeHUE U
aKKyMYJIMPOBaHMe SHEPTUM B KJIeTKe. DTarbl S3HepreTniyeckoro oomena. I'mmkonms. bposkenne u
ero Bumbl. KuciopogHoe oxkucieHue, WM  KjIeTouHoe JbixaHue. OKUCIUTENIbHOE
dbochopmumpoBanne. DPPeKTUBHOCTh SHEPreTUYeCKOro 06MeHa.

Peakuyyu matpuuHoro cuHTe3a. ['eHetmueckast uHbopmauusi u ITHK. Peammsanms
reHeTMYecKon MHGopMalMu B KieTke. ['eHeTUUecKkmii KOO, M €ro CBOMCTBA. TpaHCKPUIIIUAS —
matpuunblii cuHTe3 PHK. TpaHcasums — 6uocuHTe3 6enKka. Irarbl TpaHcasauuu. Koguposanue
aMMHOKMCIOT. Posib pubocom B 6uocuHTe3€e 6eiKa.

Heknerounsie ¢dopmbl sku3HM - Bupycbl. Hcropuss otkpeitusi Bupycos (. .
NBanoBckuit). OCO6eHHOCTY CTPOEHMS U JKU3HEHHOTO IMKJIa BUPYCOB. bakTepuodaru. bonesun



pacTeHui1, SKMBOTHBIX U UeIOBeKa, BbI3bIBaeMble BUpycamu. Bupyc nmMmmyHogeduimra yesoBeka

(BUY) - Bosoymurtenr CIIMOa. O6partHast TpaHCKpUIILMSI, peBepTasa M MHTerpasa.
[TpoduiakTiKa pacpocTpaHeHUsT BUPYCHBIX 3a00/I€eBaHMIA.
HemoHcTpammmn:

IToptpetsr: H. K. Konbiios, [I. Y. iBanosckuit, K. A. Tumupsizes.

Tabmuubt u  cxembl: «Tumbl  muTaHusi», «MeTtabomsm»,  «MUTOXOHIPUSI»,
«DHepretuueckuii obMen», «Xjopomiaact», «Dorocunres», «Crpoenne ITHK», «Ctpoenne n
¢dyHkuyonnpoBanne reHa», «CuHre3 OGenka», «['eHeTmueckuym kom», «Bupych»,
«bakrepnodarmn», «Ctpoenme u skusHeHHbni 1mka Bupyca CIIW/la, 6akrepmodara»,
«Pemmmukanma JHK».

O6opynoBanue: momenu-anmumKamyy «Yasoenne JHK u Tpanckpumnuus», «buocuHres
6eska», «CTpoeHmne KIeTKu», Moaeb cTpykTypsl JTHK.

Tema 5. PasMHOXeHMe ¥ MHAUBUAYAIbHOE Pa3sBUTHE OPraHMU3MOB.

KieTouHbit 1MKI, WM >KM3HEHHbI UMK KiaeTku. MHtepdasa m muto3. IIporeccsr,
npoTekaroiye B uHTepdasze. Permkaims — peakiust marpuuHoro cuHTte3a [JHK. Ctpoenne
XpPOMOCOM. XPOMOCOMHBIM HAbop - KapuMOTHUIL. [IMUIUIOMAHBIA M TaIUIOUMAHBI XPOMOCOMHbIE
Habopbl. XpomaTuabl. LluTo/mornyecke OCHOBbI PasMHOKEHUS ¥ MHAMBUIYAJIbHOTO Pa3sBUTHS
OpraHM3MOB.

Henenne kmetkm - muto3. Cragmm murtosa. [Ipormecchl, mpoucxomsinye Ha pasHbIX
CTaaysIX MUTO3a. Broiornueckuii CMbIC MUTO3A.

[Tporpammupyemast rubesib KJIE€TKU — aronTo3.

@opMbl  pa3sMHOKEHMSI OpraHM3MOB: Oecroysioe ¥ ToyJioBoe. Bumbl  6Gecriosoro
pPa3sMHOXKEHMS: AeJeHMe HaABOe, NMOYKOBAHME OJHO- ¥ MHOTOKJIETOUHBIX, CIIOPOOOpa3oBaHMe,
BereTaTMBHOE pa3MHOKeHMe. VICKycCTBeHHOe KJIOHMpOBaHME OPraHu3MOB, €ro 3HaueHue st
CeJIeKIVMN.

[TonoBoe pasMHOKeHME, €T0 OTJINYMS OT GECITOIOTO.

Meito3. Cragumu Meiosa. IIpoliecchl, Mpoucxonsdinye Ha cTagusgx Meiosa. IloBemeHue
xpoMocoMm B Mero3e. KpoccuHroBep. brosiormyeckmii CMbICT 1 3HaYeHME Meo3a.

'ameToreHes — mpoiiecc 06pa3oBaHMsI MOJIOBBIX KJIETOK Y JKMBOTHBIX. [10JIOBbIE JKeje3bl:
ceMeHHMKY U suyHuKM. O6GpasoBaHMe ¥ pasBUTHE TOJIOBbIX KJIETOK — raMeT (CrepmMaTO30uI,
SIMIIeKJIeTKa) - crepMaroreHes u oBoreHe3. (COGEHHOCTM CTPOEHUS SIALIEKJIETOK U
cnepmato3onaoB. OmmomorBopenne. [TapreHoreHes.

NunuBumoyanbHoe pasButue (OHTOTeHe3). OMOpPMOHAIbHOE pasBuUTHe (3MOpHoreHes).
Orambl 3MOPMOHAIBLHOTO Pa3sBUTUSI Y TMO3BOHOYHBIX >KMBOTHBIX: OPOOJIEHME, TacTPYJISIuS,
opraHoreHes. IlocTamb6puoHasbHOE pa3BuUTHE. TUIBI TTOCTIMOPUMOHATBLHOTO Pa3BUTHS: MIPSIMOE,
HernpsiMoe (JIMUMHOYHOE). BiusHue cpempl Ha pasBUTME OPraHM3MOB, (AKTOPbI, CIIOCOOHbBIE
BbI3bIBATh BPOKIEHHBIE YPOICTBA.

Poct u pasButue pacrenuit. OHTOreHe3 IIBETKOBOTO PAaCTeHMs: CTPOEHNE CEMEHM, CTaAuNn
pasBUTHSI.

HeMoHcTpanumu:

Tabauubl 1 cxembl: «DoOpMbl pa3MHOXKEHMSI OPraHM3MOB», «J|BOTHOE OIIOAOTBOPEHME Y
IIBETKOBBIX pacTeHui», «BereratMBHOe pasMHOKeHMEe pacTeHuin», «JleyieHne KIJIETKU
GakTepuit», «CTpoeHMe TMOJIOBBIX KJIETOK», «CTpoeHMue XpOMOCOMbI», «KIeTOuHBbIN LUKI»,
«Permmmkanus JTHK», «Mwutos», «Meitos», «IIpsimoe u Hempsimoe pasButue», «I'amerorenes y
MJIEKOITATAIOIINX U yesioBeKa», « OCHOBHbIE CTaIM/i OHTOreHe3a».

O6opymoBaHMe: MMKPOCKOI, MuKporpernapatbl «CrepMaTo30uabl MJIEKOMUTAIOIIETO»,
«Sninekmerka MiekonuTaroero», «KapuokmHes B KJIeTKax KoOpelka JIyKa», MarHUTHast
MoJenb-anmummKanus «Jlenenue kietku», moaenb JHK, monenb MmeTadasHo XpOMOCOMBI.

JIabopaTopHbIe M MPpaKTUUYEeCKNe PadoThI:

JlabopaTtopHas pa6ora Ne 3. «HabsomeHne MuTo3a B KJIeTKax KOHUMKA KOpEIKa JIyKa Ha
TOTOBBIX MUKpOITperiaparax».



JlabopatopHast pabora Ne 4. «V/3yueHme CTpOeHMsS TIOJOBbIX KJIETOK Ha T'OTOBBIX
MMKpOIIperiaparax».

Tema 6. HacsiencTBeHHOCTh ¥ MU3MEHYMBOCTh OPraHM3MOB.

[Mpegmer ¥ 3amauMm reHeTuku. VicTtopust pasBUTHS TeHETUKM. PoOJb IIUTOJIOTUM U
SMOPHMOJIOTMM B CTAaHOBJIEHMM TeHETUKM. BKyag poccuinckux u 3apybeskHbIX YUEHBIX B Pa3BUTHE
reHeTuku. MeToabl TeHeTUMKM (TMOPUIOJOTUYECKUIA, LIMTOTEHETUYEeCKNU, MOJIEKY/ISIPHO-
reHetmnueckmnii). OCHOBHbIE TeHeTMUYeCKye MOHATH. ['eHeTnueckasi CMUMBOJIMKA, MCIIOJIb3yeMasl B
CcxXeMax CKpellyBaHUIA.

3aKOHOMEpPHOCTM  Hac/JIefOBaHMS  IPU3HAKOB, YycTaHoBjJeHHble [. MeHgenem.
MoHornbpuaHoe ckpelyBaHyue. 3aKOH eIMHO0Opasusi TMOpUI0B IepBOro MmokoyieHus. I1paBuio
JOMMHMPOBaHMS. 3aKOH paclleIlyieHus] NPU3HAKoB. ['umoTe3a uucTtoThl ramer. I[losHoe u
HEIIOJIHOe JOMUHMPOBaHME.

OurnbpuaHoe  CKpellyBaHMe. 3aKOH HEe3aBUCUMMOIO  HAaC/AeJOBAHMUS  IPU3HAKOB.
LluTorenernyecke OCHOBbI IOUTMOPUIHOIO CKpEIMBaHMS. AHaJIM3UPYIOIIEe CKpeIlyBaHMe.
Ucnonb3oBaHne aHAIM3UPYIOIETO CKPEIVBAHMS IJIS1 OTIpe/iesIeHNsT Te€HOTUIIa OCOOM.

CuenieHHOe Hac/emoBaHMe mnpusHakoB. Pabora T. MopraHa 1o CleIVIEHHOMY
HacJieMoBaHNIO reHoB. HapylileHne ciiernieHnsi TeHOB B pe3yJ/ibTaTe KPOCCMHTOBepa.

XpoMOcCOMHast Teopys HaCJIeACTBEHHOCTH. ['eHeTuueckye KapThl.

'eHetuka mosia. XpoOMOCOMHOe OIpefiesieHne 1oyia. AyTOCOMBI U ITOJIOBbIE XPOMOCOMBI.
['omorameTHble ¥ reTeporamMeTHble OpraHusmbl. HacjemoBaHue IIpM3HAKOB, CIEIJIEHHBIX C
MTOJIOM.

W3meHunBOCTb. BUabl M3MeHUMBOCTM: HeHAC/IeICTBEHHAs 1 Hac/ieACcTBeHHas. Pojib cpebl
B HEHACJeICTBEHHOM M3MEHUMBOCTU. XapaKTEpUCTUKA MOAUMUKAIMOHHOM W3MEHUMBOCTH.
Bapuationnbiit psg v BapualiMoHHas KpuBasi. Hopma peakiiuy npusHaka. KomyuecTBeHHbIe U
KaueCTBEHHbIE TIPMU3HAaKM U UX HOopMa peakiyu. CBoicTBa MOAU(MUKALMOHHON M3MEHUMBOCTH.

HacnencrBenHasi, uaM reHOTUIIMYECKas, MU3MEHUMBOCTb. KOMOMHATHBHAS M3MEHUMBOCTb.
Meiio3 ¥ TMOJIOBOM TIPOLIECC — OCHOBA KOMOWHATMBHOM WM3MEHUMBOCTM. MyTaloHHas
M3MeHUMBOCTh. Kiaccudukaimss myTaumii: reHHble, XpOMOCOMHbIe, reHOMHble. YacToTa 1
MpUUYMHBI MyTanyit. MyTtareHHbie GakTOpbl. 3aKOH F'OMOJIOTMUYECKUX PSITOB B HAC/IEICTBEHHOM
usmenurBoctu H. M. BaBuiosa.

BHesinepHas Hac/1eICTBEHHOCTh ¥ U3BMEHUYMBOCTb.

lenetuka uyenoBeka. Kapuorunm uenoBeka. OCHOBHbIe METOIbl T'€HETUKM UeJIOBEKa:
reHeajJloTMYeCcKnii, OJIM3HEIIOBbIN, LUTOTEHETUYECKUN, OUOXUMUYECKUI, MOJIEKYJISIPHO-
reHetuueckuii. CoBpeMeHHOe oIpefe/ieHue TeHOTHUIIA: ITOJTHOTeHOMHOE CeKBEeHMpPOBaHIe,
reHOTUIIMPOBaHKue, B TOM umcie ¢ momoiubio ITIIP-ananmsa. HacnencrBenHbie 3abo0sieBaHUS
yeJIOBeKa: TeHHble 06ojie3Hyu, OO0Jie3HM C HACJIeACTBEHHOM IIPeapaciioIOKeHHOCTHIO,
XpoMocoMHble OGosie3nn. Comaruueckue U TreHepaTVBHbIe MyTaruu. CTBOJIOBbIE KJIETKM.
[TpyHLMIIBI 3MO0POBOrO O6Gpasa >KM3HU, OTUarHOCTUKY, MPOMUIAKTUKY U JIEUEHUS] TeHEeTUUYEeCKUX
6osiesHell. MenuKo-TeHeTMUeCKOe KOHCY/IbTUpPOBaHMe. 3HAueHMe MEeOVIIMHCKOW T'e€HEeTUKM B
MpeoOTBpaIlleHNN U JIeUeHUM TeHeTUUeCKMX 3a00JIeBaHNi YeIoBeKa.

HemoHcTpanuu:

IToprpetsr: I'. Menpens, T. Mopran, I'. me ®@pus, C. C. YerBepukos, H. B. Tumodees-
PecoBckuit, H. 1. BaBuiios.

Tabymibl u cxembl: « MOHOrMOPUIHOE CKPEIIMBAHME U €r0 LMUTOreHEeTMYEeCKas OCHOBA»,
«3aKOH pacIIelyieHns] M €ero IIMTOTeHeTMUYecKasi OCHOBa», «3aKOH YMCTOTbI TraMeT»,
«[IurnbpuaHoe ckpenyBanue», «lluTosormyeckue OCHOBBI AUTUMOPUIHOTO CKpEIIMBAHUS»,
«Mer1o3», «B3auMoeicTBye ayieJIbHbIX FeHOB», «['eHeTnyecKkue KapThl pacTeHM, sKMBOTHbBIX
u uyejoBeka», «['eHeTuKa mosia», «3aKOHOMEPHOCTM HAaCJIeHOBaHMS, CIEIIJIEHHOIO C II0JIOMY»,
«Kapuotunsl 4ejoBeKa M SKMUBOTHBIX», «Bumbl wusmeHumBocTH», <«MopudukanyoHHas
U3MEeHUYNBOCTh», «HacnemoBanne pesyc-daxkrtopa», «['eHeTuka rpymmn KpoBu», «MyTaimoHHas
M3MEHUYMBOCTD».



O6GopymoBaHue: Mopeau-anumMkauuy «MoHormépugHoe cKpeluBaHue», «HemomaHoe
IOMMHMpOBaHMe», «[urnbpumHoe ckpelyuBaHue», «IlepeKpécT XpoOMOCOM», MMUKPOCKOI U
MuKporpenapar «Ilposodbmia» (Hopma, MyTanuu (GopMbl KPbUIbEB M OKpPacKy Tejia), repbapuit
«I"'opox rmoceBHO».

JlaGopaTopHbIe U MpaKTUYECKNUe PaboThI:

JlabopaTtopHas pa6ota Ne 5. «V3yueHue pesysbTaTOB MOHOTMOPUAHOIO U TUTMOPUIHOIO
CKpellMBaHus y Jpo30(MWIbl Ha TOTOBBIX MUKPOITpeIrapaTax».

JlabopaTopHas pabora Ne 6. «/3yueHne MomubMKaIMOHHONW M3MEHUYMBOCTY, ITIOCTPOEHNE
BapMAIMIOHHOTO PsIJla ¥ BapUaIMIOHHOW KPUBOM».

JlabopaTopHast pab6ora Ne 7. «AHamM3 MyTaumMii y [JOpo3oduiabl Ha TOTOBBIX
MMKpOITperaparax».

[TpakTuueckas pabora Ne 2. «CocraByieHne ¥ aHaIMU3 POOCIOBHBIX YeJIOBEKA».

Tema 7. Cenexkuus oprann3smMmoB. OCHOBBI O6MOTEXHOIOT M.

Cenekiys KaK HayKa U Ipoliecc. 3aposkaeHne cejekumu U moMectukanus. Yuenne H. U.
BaBuioBa o 1meHTpax MNPOMUCXOKAEHMSI M MHOTO0Opasusi KyJbTYPHBIX pacTeHuir. LleHTpbl
MIPOUCXOXKIEHMST JOMAIIHMX KMBOTHBIX. COpT, MOPOJa, IIITAMM.

CoBpemeHHbIE METOIbI CeJieKIMu. MacCOBbIM M MHAVBUAYAJIbHBI OTOOPBI B CEJIEKIUA
pacteHuit 1 >XuUBOTHbIX. O1leHKa 3KCcTepbepa. bimM3KkopoacTBeHHOe CKpellBaHue — MHOPUIVHT.
Uncrass smHua. CkpenyBaHue YNUCTBIX JIMHUMM. [ereposuc, wiu TUOpUOHAsT Cuia.
HepopcrBeHHoe ckpemyBanue - aytopuauHr. OTtpan€éHHas ruOpuamM3aumss U €€  yCIexu.
WckyccTBeHHBINT MyTareHe3s ¥ IOJyYeHUe MOJUIUIONIOB. [OCTMKeHUs CeleKIyuu pPacTeHUM,
SKMBOTHBIX ¥ MMKPOOPTaHM3MOB.

brorexHosorusi Kak OTpaciab IPOM3BOACTBA. ['€HHAas MHKeHepusl. OTambl CO3ITaHMS
pekombuHantHoM JHK wm TpaHcrennsix opranmsmoB. Kierounast umskeHepus. Kierounble
KYJIbTYpbl. MUKpPOKJIOHAJIbHOE pa3MHOKeHMe pacTeHuit. KiioHupoBaHMe BbICOKOIPOIYKTUBHbBIX
CeTbCKOXO3SIMCTBEHHbIX OPraHM3MOB. OJKOJIOTMUYeCKue U 3Tudyeckue rmnpobsempl. I'MO -
reHeTMYeCKM MoauMUIIMPOBaHHbIE OPTaHM3MbI.

HemoHcTpaun:

IToptpetsi: H. Y. Basuiios, . B. Muuypus, I'. [I. Kapneuyernko, M. ®@. MiBaHOB.

Tabymupbl 1 cxembl: Kapra «lleHTpbl MPOMCXOKOEHMS M MHOrooOpasmus KYJIbTYPHbBIX
pactennit», «ITopogbl JOMaIIHMUX KUMBOTHBIX», «CopTa KyJbTYPHBIX pacTeHuin», «OtmaneéHHas
rubpummsanusa», «PaboTtel axkamemmka M. @. UWsanoBa», «llomumnongus», «O6BEKTHI
6morexHonornn», «KaetouHsle KyJabTypbl M KIOHMpOBaHMe», «KOHCTpyupoBaHMe M TEPEHOC
re€HOB, XPOMOCOM».

O6opynoBaHye: MYJISDKM TUIOJIOB M KOPHEIUIOAOB IMKMUX (OPM M KYJIbTYPHBIX COPTOB
pactenuii, repbapuit « CebCKOXO03SMICTBEHHBIE PACTEHMUS».

JlaGopaTopHbIe U MPaKTUUYECKNe PAOOThI:

OKkckypcust «OCHOBHbIE METONbl U TOCTVMKEHUSI CeJIeKIUM PACTeHUM U SKMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIMIO, TVIEMEHHYIO (epmMy, COPTOMUCIBITATEIbHbIN YYaCTOK, B TEIIMYHOE
X0351CTBO, JJaOOpaTOPHIO arpOyHUBEPCUTETA UM HAYYHOTO I[€HTpa)».

11 KJIACC

Tema 1. DBoJIIOIIMOHHAA 0M10/IOTUS.

IIpenmnochbuiky BO3HMKHOBEHMSI SBOJIIOLMOHHON TEOPUM. OBOJIIOLMOHHAS Teopus U eé
MecTO B 6uoJiorui. BinsiHue sBOJIIOLIMOHHON TEeOPUM Ha pasBUTHE OMOJIOTUM U APYTUX HAyK.

CBugerenbCcTBa 3BOJIOLMK. IlajeoHTONIOrMYECKME: TI0C/I€OBATEIbHOCTD ITOSIBJIEHS
BUIOB B I1aJIEOHTOJIOTMYECKOM JIETONMCH, TlepexonHbie Gpopmbl. Buoreorpadnueckne: cXoacTBO
1 pasanune GayH 1 GJIOp MaTepruKOB ¥ OCTPOBOB.

OM6puroIornUecKkme: CXOACTBA M pasyinuus SMOPMOHOB pPasHbIX BUOOB ITO3BOHOYHbIX.
CpaBHUTE/IbHO-aHATOMMYECKMEe: TOMOJIOTMYHbIe, aHAJOTMUHble, pPYyIMMEHTapHble OpraHbl,



aTaBu3Mbl. MoJIeKyJIIpHO-OMOXMMIUYECKMEe: CXOLCTBO MeXaHM3MOB HAaCAeACTBEHHOCTU U
OCHOBHBIX METabOIMUYECKNX ITyTeH Y BCEX OPraHM3MOB.

OBosmononHass Teopuss Y. [lapBuHa. IlpeamochUikM BO3HMKHOBEHMSI TapBMHM3MA.
IOBUKyIIMe CUabl  3BOMIOLMM  BUAOB 1O JlapBuHYy (M30BITOYHOE pPasMHOXKEHUE Ipu
OTPaHMUYEHHOCTU peCcypcoB, HeOoNpeleN€éHHas WM3MeHYMBOCTb, OOpbba 3a CyllleCTBOBaHMe,
€CTeCTBEHHbIN 0TOOD).

Cunrernueckas Teopust spomonmu (CTD) u eé oCHOBHBIE MOJIOSKEHMS.

Muxkpossosmtouys. [Tonmyasiiys Kak enyMHUIA BUAA Y 9BOJTIOLIMAMN.

IOBmskyiye cuibl (pakTOphl) 3BOJIONMM BUIOOB B Ipupome. MyTallMOHHbBINA ITPOIECC U
KOMOMHATMBHAsl M3MEHUMBOCTb. [lomyssiyoHHble BOJIHBI UM aApeid reHoB. Wsonsiuusa u
MUTpaLys.

EctecTBeHHbII OT6OpP - Hampapisionmin ¢aktop sBosouun. Dopmbl eCTeCTBEHHOTO
oTbopa.

[Tpucnoco6IeHHOCTh OPraHM3MOB KaK pe3ysbTaT 3BOJOLMA. [Ipymepbl TpuCcIoco6ieHmit
y opranusMoB. ApoMopdo3bl 1 MAMoasanTalun.

Bun u BumooGpaszoBanme. Kpurepmm Buma. OcHOBHbIe (GOpMbI BUO0OOPa30OBaHMS:
reorpaduyeckoe, 3KOJIOTMYECKOE.

MakpoaBosouusi. @opmbl 3BosIOLMK: duyieTnUeckasi, OMBEpPreHTHas, KOHBepreHTHasl,
napasuienbHasi. Heo6paTMoCTb 3BOTIOLNNA.

[Tpoucxoxxkpenne OT HeCIenMaJIu3UPOBaHHbIX MPEeIKOB. IIporpeccupyroias
crienvagusanys. AganTuBHas paguaiys.
HeMoHcTpanumu:

IMoptpetsi: K. JIuunei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuit, K. M. Bbap, 3.
I'ekkenb, @. Miosnep, A. H. CeBepiios.

Tabmuupbl u cxembl: «PasBuTme oOpraHMyeckoro mmpa Ha 3ewsie», «3apOIbIIn
MO3BOHOYHBIX JKMBOTHBIX», «Apxeonrepukc», «®opmbl 60pbObI 3a CYIIECTBOBAHMEY,
«EctecTBeHHbBII 0OTOOpP», «MHOroobpasme copTtoB pacTeHuit», «MHOroobpasmue mOpPOT
SKUBOTHBIX», «ITomynsauym», «MyTalnyoHHas M3MEHUMBOCTbY, «Apomopdo3sbr»,
«Umnoamanramm», «O6mast gereHepauusi», «IIBUsKylIMe cuiibl 3BOJIOIMU», «Kapra-cxema
mapiipyra nyremectsus Y. TapsuHa», «Bopbba 3a cyiiecrBoBaHue», «IIpucrnoco6eHHOCTD
opraHmusMoB», «I'eorpaduueckoe B1I00O6pa30BaHMe», « DKOJOIMUECKOE BUI00OPA30BaHMEY.

O6opynoBaHMe: KOJUIEKIIMSI HACEKOMbBIX C PasjIMUHbIMM TUIIAaMM OKPacKy, HaGop IJI0I0B U
ceMstH, Koyutekiust «[IpyuMepbl 3alIMTHBIX MPUCIOCOOEHN Y JKUBOTHBIX», MOZe b «OCHOBHbIE
HaIlpaBJIeHMsT SBOJIIOLINI» , 00bEMHAs Moziesb « CTpoeHye TOJIOBHOTO MO3ra MIO3BOHOUHBIX».

buoreorpabuueckas kapra wmupa, Ko/UteKius «@DOpMbI COXPAaHHOCTM MCKOIIaeMBbIX
>KMBOTHBIX M PaCTeHUII», MOAeIb anmumkauus «IlepekpécT XpoMocoM», BJIasKHbIE IperapaThbl
«Pa3BuTtie Hacekomoro», «PasBuTue JIATYIIKM», MMKporipenapaT «JIposodunsa» (Hopma,
MyTaluu GopMbl KPbLIILEB U OKPACKM TEJIa).

JlaGopaTopHbIe U MPaKTUYECKNe PadoThI:

Jlaboparopnast pabora Ne 1. «CpaBHeHMe BUAOB 110 MOP(HOJIOrMUECKOMY KPUTEPUIO».

JlaboparopHast pabora Ne 2. «OmnmcaHue mpUCIOCOOJEHHOCTH OpraHmusMa U eé
OTHOCUTEJILHOT'O XapaKTepa.

Tema 2. BosHMKHOBeHMe ¥ pasBUTHe KU3HU Ha 3eMJie.

IloHayuHble TpeACTaBJeHNsI O 3apOKAeHUM KMU3HU. HaydyHble rumnoresbl BO3HUKHOBEHMS
KM3HM Ha 3emJie. abuoreHes M maHcHepMus. XMMMUUeEcKas 3BOMIOLMS. AOMOreHHbIM CUHTE3
OpraHMYecKMX BeIIeCTB M3  HEOpPraHUMYecKuX. OKCIepUMEHTaJIbHOe  IOATBepsKIeHMe
XMMMUUYeCKoM 3BoJionny. HauanbHble sTambl 6mosiornueckoit sposonun. I'mmnoresa PHK-mupa.
dopmupoBaHe MEMOPAHHbBIX CTPYKTYP U BO3HMKHOBEHME MPOTOKJIETKU. [lepBble KIeTKM U UX
sBoJtIoNMst. opmMupoBaHNe OCHOBHBIX TPYIII JKMBBIX OPraHM3MOB.



PasButne skusHum Ha 3emse 1o spam u nepuomam. Karapxeir. Apxeiickasg u
MpoTepo3oickasi 3pbl. [lajeo3oiickas spa M €€ Mepuombl: KeMOPUICKUIA, OPIOBUKCKMUIA,
CUTYPUICKUM, T€BOHCKII, KAMEHHOYTOJIbHbIN, TEPMCKMUIA.

Me3sos3oiickast apa 1 eé rmepuoIbl: TPUACOBBIN, IOPCKIIA, MEJIOBOJA.

KaritHo3solicKkas 3pa 1 e€ mepuobl: aJe0reHOBbIN, HEOT€HOBbIN, aHTPOIIOT€HOBBIN.

XapakTepucTMKa KaMMaTa M Teojornueckux mporeccoB. OCHOBHbIE 3Tallbl 3BOJIIOIUN
pPacTUTENIbHOTO ¥ JXMBOTHOTO Mupa. Apomopdosbl y pacTeHuir U >KUBOTHBIX. [losiBieHume,
pacIiBeT ¥ BbIMMpPaHMe TPYTII XKUBbIX OPraHM3MOB.

CucreMa opraHmMueckoro mMypa Kak oTpaskeHue 3Bojonyuu. OCHOBHbIE CHCTEMAaTUUECKue
I'PYIIbI OPTaHU3MOB.

OBosoIMs  yejioBeKa. AHTpomosiorusi Kak Hayka. PasBuTue TMpefcTaBJeHUN O
MIPOUCXOXKIAEHNN desioBeKa. MeTobl n3yueHust aHTpornoreHe3a. CXoACTBa M pas3anuus yeJoBeka
" KUBOTHBIX. CucTeMaTHUeCcKoe MoJI0sKeHye YeIoBeKa.

IOBukymme cuabl  (dakTopbl) aHTpomoreHe3a. HacieacTBeHHas WM3MEHYMBOCTh WU
ecTecTBeHHbII 0TOOp. OBIIIEeCTBEHHBIN 00pa3 JKM3HU, U3TOTOBJIEHNE OPYAUN TPY/a, MbIIIIEHNE,
peub.

OcHOBHbBIE CTaAuM ¥ BETBM 3BOJIIONMM YeJIOBEKa: aBCTPaJONMTEKM, YeloBeK YMeJblii,
YenoBek mpsiMoxopnsimii, YesoBek HeaHAepTaabCcKuii, YesoBek pasymHbii. Haxopku
MCKOIIaeMbIX OCTATKOB, BpeMs CYIIECTBOBAaHMS, 00JIACTh PAaCIPOCTPAHEHMSI, OOBEM T'OJIOBHOTO
Mo3ra, 06pa3s >KMU3HU, OPYIOUS.

YenoBeueckne pacbl. OCHOBHBbIE OOJIbIIIME pPAChl: €BporeouagHas (eBpasuiicKasi), Herpo-
aBCcTpajioMgHas  (9KBaTOpMa/ibHasl), MOHroJjiouaHas  (a3MaTcKo-aMepuKaHCKast). YUepTsl
MIPUCIIOCOOIEHHOCTM TIPEICTABUTENIEN UeJIOBEUEeCKMX pac K YCIOBUSIM CYIIECTBOBAHMS.
EnnHcTBO uenoBeveckux pac. Kpuruka pacusma.

JemMoHCcTpanumu:

[Toptpetsr: . Penu, JI. ITactep, A. U. Onapun, C. Mwnep, I'. FOpu, Y. Japsus.

Tabmuupl 1 cxembl: «Bo3HukHOBeHMe COHEYHON CUCTEMbI», «Pa3BUTHE OPraHMYECKOro
mupa», «PactutenpHas KieTka», <«)KuBoTHas KieTka», «[Ipokapmoruueckass KJeTKa»,
«CoBpeMeHHas1 cucTeMa OpraHmuueckoro mupar», «CpaBHeHME aHATOMUUYECKUX YepT CTPOEHMS
yeJIoBeKa M 4YeIOBEKOOOpasHbIX 00e3bsiH», «OCHOBHbIE MeCTa IaIEOHTOJIOTMUYECKUX HAXOIO0K
MpeIKOB COBPEMEHHOr'O uejioBeKa», «JlpeBHenime mogun», «JIpeBHue momu», «I[lepBbie
COBpeMeHHbIe JIIoIN», «YeloBeuecKke pachl».

Oo6opynoBanmne: Mmymsku  «IIponcxoskmenne uejoBeka» (OIOCTBI  aBCTPAIONNUTEKA,
MMTEKAHTPOIIa, HeaHIepTasblla, KPOMAHbOHIIA), CJIENKU VI M300pakeHus KaMEHHbBIX OPYIUi
MepBOOBITHOTO YejioBeKa (KaMHM-YOTIEephl, pybmia, ckpebia), reoXpoHOJOrnYecKast Tabmiia,
KoJuteKIs «@opMbI COXPaHHOCTM MCKOIAeMbIX JKMBOTHBIX Y PACTEHMIA».

JlaGopaTopHbIe U MPaKTUUYECKNe PAOOThI:

[TpakTnueckas pa6ora Ne 1. «/i3yyeHue MCKOMAaeMbIX OCTATKOB PAaCTEHUI U SKUBOTHBIX B
KOJIJIEKITUSIX ».

OKCKypcHst « DBOJIIOLMSI OPraHMUECKOro Mupa Ha 3emsie» (B €CTeCTBEHHO-HAy4HbI WA
KpaeBeqyeCcKuin My3en).

Tema 3. Opraunsmbl ¥ OKPY’KaIoIIasi cpeaa.

Okojorusi Kak HayKa. 3amauM M pasfesibl  3KoJoTuu. MeToabl 3KOJIOTMUYeCKUX
McclieOBaHU. DKOJIOTMUECKOe MUPOBO33peH € COBPEMEHHOT'O UeloBeKa.

Cpenbl  oOuTaHMSI ~ OpraHM3MOB:  BOJHAsl,  HA3eMHO-BO3MYIIHAas,  ITOYBEHHas,
BHYTpMOpraHM3MeHHasl.

Okosornueckue ¢akrtopbl. Knaccudurarms skogorndeckux ¢GaKkTOpOB: abMOTHUYECKMe,
6MOTHMYECKYE U aHTPOIOTeHHbIe. [lelicTBMe aKoornueckux hakTopoB Ha OpraHMU3MBbl.

Aobuotnveckne  GakTOpbl:  CBeT, TeMIlepaTypa, BJAKHOCTb. @DoTomepuommsm.
[TpucriocobieHs OpraHM3mMoB K IeMCTBUIO abMOTYecKuX GakTopoB. buosornuecke puTMsl.



buornueckne  ¢axktopbl. Bugbl 6MOTMYECKMX  B3aMMOOEWUCTBUI:  KOHKYPEHIIMS,
XUIITHNYECTBO, cMMOMo3 1 ero (opmel. [lapasutusm, kKoomepamys, MyTyaanu3M, KOMMEHCATN3M
(KBapTMPAHCTBO, HaXJEOHMUYECTBO). AMeHCa/In3M, HEUTpaau3M. I3HAueHue OUOTUYECKMX
B3aMMO/IEVICTBUM JAJII CYIIIECTBOBAHMSI OPTaHM3MOB B IPUPOLHBIX COOOIIECTBAX.

OKoJiorMyeckue XapakTepucTuky mnomyssiuunu. OCHOBHbIE TIOKa3aTeau TMOMYJISIVN:
YMCJIEHHOCTb, IUIOTHOCTb, POXXIAeMOCTb, CMEPTHOCTb, IIPUPOCT, Murpanus. JuHammka
YMCJIEHHOCTH TIOITYJISILIMM U €€ PeryJIsiiusl.

HemoHcTpammm:

[Toptpetsr: A. I'ymb6oabar, K. @. Pynbe, 3. ['ekkenb.

Tabsmupl 1 cxembl: kKapta «I[IpupogHbie 30HbI 3eMmn», «Cpeabl 06UTaHUS OPraHU3MOBY,
«@oronepnogusm», «[lomynsuym», «3aKOHOMEPHOCTM POCTA UMCJAEHHOCTM IOIMYJISIIIAA
MHQY30pUn-Tydenbkn», «IIuiesble memnm».

JlaGopaTopHbIe U MpaKTUYECKNUe PaboThI:

JlabopaTopHas pabora Ne 3. «Mopdosiornueckue ocoOOeHHOCTM paCTeHUI U3 PasHbIX MECT
OOUTAHUS .

JlabopartopHast pabota Ne 4. «BiimsHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCa».

[TpakTuueckast pabora Ne 2. «ITogc4€T MIIOTHOCTY MOMYJISIIIVI Pa3HBIX BUIOB PACTEHUI».

Tema 4. Coob1iecTBa ¥ 3K0JIOrM4YEeCKMe CUCTEeMbI.

CoobmiectBo  opraHmsmMoB -  OmomneHo3.  CTpyKTypbl  OGMOlleHO3a:  BMIOBas,
MPOCTPaHCTBEHHasl, TpoduuecKas (rmmileBas). Buabl-gomuHaHTbl. CBsI3u B 61OII€HO3E.

OKkosornyeckne cuctembl (3kocuctemsl). [loHaTne 06 3sKocucTeMe U OMOreoleHO3e.
@DYHKIMOHAJIbHbIE KOMIIOHEHTBI ~3KOCUCTEMbBI: TPOAYILIEHTbI, KOHCYMEHTbI, PEIYIIEHTHI.
KpyroBopor BelllecTB M IIOTOK 3SHeprum B 3KocucteMe. Tpoduueckue (MuileBbie) YpPOBHU
sKocucteMbl. [lumieBbie 1menm u cet. OCHOBHbIE TIOKa3aTeM 3KOCUCTEMbI: OMomacca,
MPOAYKIMS. OKOJIOTMYECKME MMpPaMMUIbl: TMPOAYKLIMM, YMCIEHHOCTH, Omomacchl. CBoiicTBa
9KOCUCTEM: YCTONUMBOCTb, CAMOPEryJIsius, pasButie. CyKieccus.

[TpupopHble 3KOCUCTEMBI. DKOCUCTEMBI O03€p M peK. OKOCUCTEMa XBOMHOTO WU
IV POKOJIMCTBEHHOTI'O JIeca.

AHTpOIIOreHHbIE 3KOCUCTEMBI. ATPO3KOCUCTEMBI. Y pbo3KocucTeMbl. buosiormueckoe u
XO3SIICTBEHHOE 3HaU€HMEe arpo3KOCUCTEM U YPOOIKOCUCTEM.

brnopasHoobpasmue Kak ¢akTop ycTromumBocTM 3KocucTeM. CoxpaHeHMe OGMOJIOrMYECKOro
pasHooOpa3us Ha 3emJie.

Yuenne B. U. BepHaackoro o 6mochepe. I'panniipl, coctaB U CTPYKTypa Omochepsl.
JKupoe BemiectBo u ero GyHKIunu. OcobeHHOCTM O6MOChepbl KaK IJI00aJIbHOV 3SKOCUCTEMBI.
JInHaMuyeckoe paBHOBecCHe 1 0OpaTHas CBsI3b B 61ocdepe.

KpyroBopoTbl BeliecTB ¥ 6MOreoXMMMUECKME IMKIIbI 3J€MEHTOB (yTrjepoja, a3oTa).
3oHabHOCTDb GMocdepbl. OCHOBHBIE OMOMBI CYIIIN.

YenoseuecTBO B 6Mochepe 3emin. AHTPOIIOreHHbIe U3MeHeHus B 6uocdepe. I'iobaibHbIe
9KOJIOTMYECKME TTPOOJIEMBI.

CocyiiecTBoBaHue MpUpoasl U yesioBevecTBa. CoxpaHeHUe 6MOpa3HOOOPasust Kak OCHOBA
ycromumBocTu 6mochepnl. OCHOBA palMOHAIBHOTO YIIPaBJIeHMSI TPUPOIHBIMM PeCYpCcaMy U UX
ucIoib3oBanyue. JloCTUReHMST GMOJIOTUY M OXPaHa MPUPOIbI.

HemoHcTpanumu:

IToptpetsi: A. IIk. Tercau, B. H. Cykaués, B. V. BepHagckuii.

Tabmuupl u cxemsol: «IIuieBsie mernn», «buoreHos: cocraB u cTpykTypa», «I[IpupomHbie
coobiiectBa», «llemu mnuTaHusi», «IDKojJoruveckas mupamuna», «buocdepa u uenoBek»,
«9KocucTeMa IIMPOKOJMCTBEHHOTO Jieca», «IDKOCUCTEMa XBOMHOrO Jieca», «buoieHos
BOJOéMa», «ArporeHo3», «IIpumepHble aHTpOIOreHHble BO3OEUCTBUSI HAa TPUPOLY»,
«BaskHenIme MCTOUYHMKYM 3arpsi3HEHMST BO3OyXa M TPYHTOBBIX BOm», «IlouBa - BaykKHeMIas
cocraBisionias 6uocdepbl», «DakTOphI Aerpagauuy mouBy», «[lapHUKOBbI 3P derT», «DaKTOPbI
Pa0aKTUBHOIO 3arpsisHeHus 6uochepbl», «Ob11as cTpykTypa 6mocdepbi», «Pacrnpocrpanenue



KUsHM B 6uochepe», «O30HOBBIN 3KpaH 6uocdepni», «KpyroBopor yriepoma B 6uochepe»,
«KpyroBopor a3zora B mpupoje».

O6opynoBaHue: MO e/Tb-alTIKALIMAS «Tunmunelie O6MOIIEHO3bI», repbapuin
«PacturenbHbpie  coobiecTBa»,  KoJuleKiuu — «bBuoreHos», «Bpemurenu — BasKHEMIINMX
CeTbCKOXO3SIMCTBEHHBIX ~ KYJIbTYp», Tepbapuy ¥ KOJUIEKIMM PACTEeHU U SKUBOTHBIX,
TIpMHAJJIesKallMe K pasHbIM 5KOJOTMYECKMM I'pyIaM oagHoro Buaa, KpacHas kaura Poccuiickoii
®denepanuy, U300paKeHUs OXpaHSIEMbIX BUJIOB pacTeHui " SKMBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTMIM HA
BA30OBOM YPOBHE CPEIHEI'O OBLIEI'O OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBiIMBalOTCSI TpeOGOBaHMSI K pe3ybTaTaM OCBOEHUS
00YyYaIIIMMICS ITPOTPAaMM CPeIHEero Ob6Iero o6pa3oBaHMsI: JMUHOCTHBIM, MeTalpeAMETHbIM U
MpeIMETHBIM.

JIMYHOCTHBIE PE3VJIbTATbBI

B crpykType JNMUYHOCTHBIX pPe3yjbTaTOB OCBOEHMsS IpeamMeTa «bBuosjorus» BbImeIeHbl
ClenyooIe  COCTAaBJSIIOIIME:  OCO3HAaHME  OOYYAIoIIMMMUCS  POCCUICKONM  T'PasKIAHCKOM
MIEHTUYHOCTY - TOTOBHOCTM K CaMOPasBUTMIO, CAMOCTOSITEJIbHOCTM M CaMOOIIpeIesIeHNIO,
HaJMuMe MOTMBAIMM K OOYYEHUMIO OMOJoTMM, IIeJIeHalpaBJeHHOe pa3BUTME BHYTPEHHUX
YOeKIEHMI TMYHOCTY Ha OCHOBE KJ/IFOUEBBIX LIEHHOCTEM M MCTOPUUYECKUX TPAmULIMI PasBUTUS
6MOIOTMYECKOTO 3HaHMs, TOTOBHOCTb M CIIOCOOHOCTH OOYUaIOIIMXCSI PYKOBOACTBOBATHCS B
CBOEJ  JIeSITeIbHOCTM  LIEHHOCTHO-CMBICJIOBBIMM  YCTaHOBKaMM, IIPUCYIIMMU  CHUCTEME
OMOJIOTMUECKOr0 00pasoBaHMs, HaJMuMe SKOJOTMUYECKOrOo IIPaBOCO3HAaHMs, CIOCOOHOCTHU
CTaBUTb 1IEJIV U CTPOUTD KM3HEHHbIE IIJIaHbI.

JIMuHOCTHBIE pPe3y/bTaThl OCBOEHMS TMpemmeTa «buosiorus» MOCTUTAIOTCS B €IVHCTBE
yueOHOM ¥ BOCIIUTATEbHOM OEeSTeIbHOCTM B COOTBETCTBUM C TPAAUIIMOHHBIMMU POCCUICKUMU
COLIMOKYJIbTYPHBIMM, MCTOPUUYECKMMM Y TYXOBHO-HPABCTBEHHBIMM LIEHHOCTSIMM, TIPUHATHIMM B
oO11lecTBe MpaBMIaMM M HOpPMaMM TIOBeHeHMsS M CIOCOOCTBYIOT IIpOIieccaM CaMOITO3HaHMS,
CaMOBOCIIUTAHMS M CaMOPa3BUTHSI, Pa3BUTUS BHYTPEHHEN IMO3UIMU JIMYHOCTH, IMaTpPUOTU3MA,
YBa)KeHMSI K 3aKOHY M IIPaBOIOPSAKY, YEJIOBEKY Tpyda M CTaplleMy IOKOJIEeHMIO, B3aMMHOI'O
YBaOKeHMSI, OEpe’kHOrO  OTHOIIeHWSI K  KYJbTYpDHOMY  HacJAeoui0 U TPaaUIUSIM
MHOTOHAILIMOHAIBHOTO Hapona Poccuiickon @enepaiinm, Mpupome M OKpysKarolleii cpefe.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHMST YUeOHOro mpeameTra «brosiorus» DOJKHBI OTpaykaThb
TOTOBHOCTb ¥ CIIOCOGHOCTb OOYUAIOIIMXCS PYKOBOJACTBOBATbCS CHOPMUPOBAHHON BHYTPEHHE
MO3ULIMEN JIMYHOCTM, CUCTEMOM II€HHOCTHBIX OpMEHTAllMii, TO3UTUBHBIX BHYTPEHHUX
yOeXKOEeHMI, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IIEHHOCTIM  POCCUIICKOTO  OOIIecTBa,
paciliipeHue >XM3HEeHHOI'O ONBITA UM OIIbITA JeATeJbHOCTM B IPOIeCCe peaau3aliiii OCHOBHbBIX
HaIlpaBJIeHIi BOCIIMTATeIbHOM OesITeJIbHOCTY, B TOM UMCJIe B YaCTHU:

1) rpakIaHCKOT0 BOCIIMTAHUSA:

chOPMUPOBAHHOCTh  TI'PaXKJAHCKOV TMO3ULIMM  OOYYaloIIerocss KaK aKTUBHOTO U
OTBETCTBEHHOTO YjIeHa POCCUIICKOTO OBIIeCTBa;

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB ¥ OOS3aHHOCTENM, YBa)keHMe 3aKOHa U
MPaBOIOPSIIKA;

TOTOBHOCTb K COBMECTHO}M TBOPYECKOV HeSATeJIbHOCTYU IIPU CO3HaHMUM YUEOHBIX MPOEKTOB,
perieHn yueOHbIX ¥ TTO3HABaTEeIbHbIX 3a]1au, BBITTOTHEHUY OMOJIOTMYECKUX IKCITEPUMEHTOB;

CIIOCOOHOCTb  ONpeNeNiaTh COOCTBEHHYIO TO3MILMIO II0 OTHOIIEHMIO K SIBJIEHUSM
COBPEMEHHOM XU3HU U OOBSICHSITD €€;

yMEHMe  YUMThIBAaTb B  CBOMX JIEMCTBUSIX  HEOOXOOMMOCTb  KOHCTPYKTMBHOTO
B3aMMOIEVICTBMSI JIIOEN C PasHbIMU YOEKAEHUSIMU, KYJbTYPHBIMU LIEHHOCTSIMM U COLMATbHBIM
TIOJIOSKEHMEM;

TOTOBHOCTb K COTPYJHMYECTBY B TIIPOILIECCE COBMECTHOTO BBITIOJIHEHUSI YYeOHBIX,
IO3HABATE/IbHBIX M MCCIENOBATENbCKUMX 3aa4, YBaKUTEJbHOTO OTHOIIEHUS K MHEHMIO
OIIITOHEHTOB MPU OOCYKIEHMUM CIIOPHBIX BOITPOCOB GMOJIOTMUECKOTO COAEPIKaHMS;

T'OTOBHOCTb K T'YMaHUTAPHOM ¥ BOJIOHTEPCKO eSITe/IbHOCTH;

2) NaTPUOTUUECKOr0 BOCTIMTAHMSI:



c(opMUPOBAHHOCTh POCCUIICKON I'PAKIAHCKONM UAEHTUUYHOCTU, IATPUOTHU3MA, YBASKEHUS K
CBOEMY HapoOny, YyBCTBa OTBETCTBEHHOCTM TMepex PomamHONM, ropaocTu 3a CBOM Kpail, CBOIO
Poauny, cBOII SI3bIK U KYJIbTYPY, IPOIIUIOE 1 HACTOSIIIEe MHOTOHAIMOHAIbHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIIIeHWe K TPUPOAHOMY HACIeOMIO ¥ TMAMSITHUKAM IPUPOJIBI,
noctvskennsiMm Poccunt B Hayke, MCKYCCTBE, CITIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBAThb BKJIAJ, POCCUICKMX YUYEHBIX B CTAHOBJIEHME U pa3BUTHE
61oIoTMM, TIOHMMAaHMSI 3HaUEeHMST 6MOJIOTMM B TIO3HAHUY 3aKOHOB IPUPOJbBI, B )KM3HM YeJIOBeKa U
COBPEMEHHOTO OOIIIEeCTBa;

uaeiHasi yoexxIEHHOCTb, TOTOBHOCTD K CJTy>KeHuIo 1 3ammre OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyaboy;

3) AYXOBHO-HPaBCTBEHHOT0 BOCIIMTAHMUA:

OCO3HaHMe AYXOBHBIX LIEHHOCTEN POCCUIICKOTO HApO/Aa;

chOpMMPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOT'O MTOBEAEHNSI;

CIIOCOOGHOCTh OIEHMBATh CUTYAIMIO ¥ MPUHUMATh OCO3HAHHbBIE pEIeHMsI, OPUEHTUPYSCh
Ha MOpaJIbHO-HPaBCTBEHHbIE HOPMbI U 1IEHHOCTH;

OCO3HaHMe JIMYHOTO BKJIa/Ia B TIOCTPOEHME YCTOMYMBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOIIIEHVMEe K CBOMM pOAUTENSIM, CO3JaHMIO CeMbM Ha OCHOBE
OCO3HAHHOTO TMPUHATUS IEHHOCTEN CEeMENHON XKM3HM B COOTBETCTBUM C TPAgULIMSIMM HAapOJOB
Poccuu;

4) 3CTeTMYECKOTO BOCIIMTAHUSA:

3CTeTMYECKOe OTHOIIEHNMEe K MMUPY, BKJIIOUash 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPY/1a, OOLIECTBEHHBIX OTHOIIEHWI;

MMOHMMaHMe SMOIMOHAIBHOTO BO3JIEICTBMSI JKVUBOM ITPUPOJIBI U €€ IIEHHOCTMH;

TOTOBHOCTb K CAaMOBBIPD@KEHMIO B DPasHbIX BUOAX MCKYCCTBA, CTPEMJIEHME MPOSIBIISTh
KavyecTBa TBOPUYECKON JIMYHOCTM;

5) ¢wusuueckoro BocnuTaHus, GOPMMPOBAHMS KYJbTYPbl  3J0POBbSI U
3MOIIMIOHA/TBHOTO 0/IaroIoJTyunsi:

MMOHMMAaHMe U peayM3alysi 3I0POBOro 1 6e30macHOro obpasa >KU3HU (3TOPOBOE MUTAHME,
cobJIIofieH e TUTYMEHNYECKUX TPaBUI M HOPM, COAJaHCUMPOBAHHBIN PEKUM 3aHSTUM UM OTAbIXA,
peryaspHas (¢u3ndeckasi aKTUBHOCTb), OEpPEKHOTrO, OTBETCTBEHHOTO ¥ KOMIIETEHTHOT'O
OTHOIIIEHNS K COOCTBEHHOMY (PU3MYECKOMY U IICUXUYECKOMY 3T0POBBIO;

MMOHMMAaHMe IIEHHOCTM TIPaBU UVHAVBUIOYAJIBHOTO ¥ KOJUIEKTMBHOTO 6e30macHOro
TTOBEJIEHNST B CUTYAIUSIX, YTPOXKAIOMINX 3M0POBbIO U SKU3HMU JIIOJIEN;

OCO3HaHMe TOCIECTBUI Y HENPUSITUS BPEOHBIX MPUBBIYEK (YHOTpeOJeHUsT ajaKOToJs,
HapKOTUKOB, KYpeHus);

6) TPYZOBOr0 BOCIIMTAHMS:

TOTOBHOCTbD K TPYIYy, OCO3HaHME IIEHHOCTY MacTepCTBa, TPYI0/00Me;

TOTOBHOCTD K aKTMBHOM JIeSITEJIbHOCTM TEXHOJIOTMUECKOV M COIMaIbHOM HAIlPaBJIeHHOCTH,
CITOCOOHOCTh ~ MHULIMMPOBATh, TIUIAHMPOBAaTb M  CAMOCTOSITEJIbBHO  BBIMIOJIHATH — TaKyIO
IesITeJTbHOCTD;

MHTEpeC K pasMuHbIM chepaM MpodeCCHOHATBHON eSTeJbHOCTY, YMEHME COBEpIIaTh
OCO3HAHHbBIN BbIOOP OymyIlei Mpodheccu U peaan3oBbIBaTb COOCTBEHHbIE KM3HEHHBIE I1JIaHbI;

TOTOBHOCTb U CIIOCOOHOCTb K OOPa3’OBaHMIO ¥ CAMOOOPA30BaHMIO Ha IPOTSKEHUM BCel
SKU3HU;

7) 3K0JIOTMYeCKOr0 BOCIIMTAHMSA:

9KOJIOTMYECKM 11eieco00pa3Hoe OTHOIIIEHME K MPUPoJie KaK MCTOUHMUKY XKU3HU Ha 3emie,
OCHOBE €€ CYIIeCTBOBaHMSI;

TIOBBIIIIEHNE YPOBHS 3KOJIOTMUYECKON KYJbTYpPbl: TMPUOOpETEHME OIbITa TUIAHMPOBAHUS
TTOCTYITKOB ¥ OII€HKY MX BO3MOSKHBIX MTOCIEACTBUI JIJIST OKPY>KAIOIIEeN Cpebl;

OCO3HaHMe TJI00aJIbHOI0 XapaKTepa 3KOJOTUUECKUX MTPOOJIeM U TTyTeN UX PellleHusT;



CITIOCOOHOCTD MCIIOJIb30BaTh MpYOOpeTaeMbie NPy U3YUeHUM OMOJIOTUY 3HAHUS U YMEHUS
MIpY pellieHuu Mpo6JieM, CBSI3aHHBIX C pallMOHAJbHBIM IPUPOAONOJIb30BaHNEM (COOJIIOfeHe
MpaBUJI TOBeNEHMsI B IPUPOAE, HAllpaBJeHHbIX HAa COXpaHEHMEe paBHOBECUS B JKOCUCTEMAX,
OXpaHy BUAOB, 9KOCUCTEM, 61ochephl);

aKTVMBHOE HENpUSITHE NeNCTBUIL, TPUHOCIIIMX BpeHd, OKPYsKaloIlel MPUPOMHON cpene,
yMeHMe IMPOTrHO3MpPOBaTh HEOIArONpUSITHbIE 5KOJOTMYECKNe IOCTAeNCTBUS MpedIpUHMMAEeMbIX
IEeVICTBUIA U MPeJOTBPaIlaTh UX;

Ha/IMuMe pPasBUTOTO 3KOJOTMYECKOTO MBbIILIEHNS, 3KOJOTMYECKOM KYJIbTYpbI, OIIbITa
IeITeJIbHOCTY  SKOJIOTMUYECKOM HaIpaBJIEHHOCTYM, YMEHUSI PYKOBOACTBOBATbCSI MMM B
MMO3HABaTeJIbHOVM, KOMMYHMKATUBHOM M COIMAJbHOM IIPAaKTHMKe, TOTOBHOCTM K Y4YacTUIO B
MPaKTUYECKON AeITeIbHOCTY SKOJIOIMUECKOI HAIIPaBJIeHHOCT;

8) IIeHHOCTV HAYYHOr0 ITO3HAHUS:

CchOpMMPOBAHHOCTb  MMPOBO33pPEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pasBUTMS HayKuM M OOIIECTBEHHOM IPaKTMKM, OCHOBAHHOTO Ha [Ouajore KyJbTyp,
CITOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B MOJIMKYJIbTYPHOM MUDE;

COBEpIIIEHCTBOBAHME SI3bIKOBOM M UMTATEJIbCKOM KYJIbTYPhI KaK CpeICTBa B3aMMOIEiCTBUS
MEXIY JIIOIbMU U TTIO3HAHUS MUPa;

MOHMMaHMe crenuduky 61MosorMy Kak HayKy, OCO3HaHMSI €€ pojau B (OpMUPOBAHUM
paIMOHAIbHOTO HAYYHOT'O MBIIIJIEHNSI, CO3IaHUY I€JIOCTHOTO PeICTaBIeHNsI 00 OKPYKAIOIIEeM
MMupe Kak O eOuHCTBe MpUPOObI, uejoBeKa ¥ OOIlecTBa, B TO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEN U pellieHny IpobyieM COXpaHeHUs IPUPOSHOTO PaBHOBECHS,;

yOEKIEHHOCTh B 3HAUMMOCTY OMOJIOTMM IJII COBPEMEHHOM LIMBMIM3ALVM: OOecreueHust
HOBOT'O YPOBHSI PasBUTHUSI MEOMIIMHBI, CO3[IaHNMe TEPCIEeKTUBHBIX OMOTEXHOJIOTMI, CIIOCOOHBIX
peliaTh pecypcHbie Ipo6JeMbl pasBUTHS YeJIOBEUECTBa, MOMCKA ITyTel BhIXOHA U3 IJI00aTbHbIX
9KOJIOTMYECKMX TTPoOJIeM U obOecrieueHmsT Iepexo/ia K YCTOMUYMBOMY Pa3sBUTUIO, PAlIIOHATIbBHOMY
MICIIOJIb30BAHMIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB SKU3HU;

3aMHTEPECOBAHHOCTD B IOJTYYEHUM OMOJIOTMYECKUX 3HAHMI B LEJISIX TOBBIIIEHUS OOIIIei
KYJIbTYpbI, €CTeCTBEHHO-HAay4YHO}! TIPaMOTHOCTM, KaK COCTaBHOM YacTu (YHKIMOHAJIbHOM
IPAMOTHOCTY 0OyUatoImxcs, GopMUPyeMON TIpU U3yIeHUM OMOIOTHH;

MMOHMMaHMe CYIIHOCTM METONOB ITO3HAHMsI, MCIIOJb3YEeMbIX B €CTECTBEHHbIX HayKax,
CITOCOOHOCTYM MCITOJIb30BaTh IIOJydyaeMble 3HAHMSI [JISI aHajaM3a U OOBSICHEHUS SIBJIEHUI
OKPY’KaIOIIero Mupa ¥ TMPOUCXOOSIIMX B HEM M3MEHEHMI, yMeHue [ejlaTb OOOCHOBaHHbIE
3aKJIIOYEHMST Ha OCHOBE HAyYHBIX (AKTOB M MMEIOIIMXCS [OaHHBIX C IEJbIO TOJyYeHUs
JIIOCTOBEPHBIX BbIBOZIOB;

CIIOCOOHOCTh CaMOCTOSITE/IbHO MCIIO/Ib30BaTh OMOJOTMYECKMEe 3HAHMUS [JIS pelleHUs
Mpo6JIeM B peasibHbIX JKUM3HEHHBIX CUTYaIsIX;

OCO3HaHMe IIeHHOCTM HAYYHOW IeATeJIbHOCTY, TOTOBHOCTb OCYIIECTBJISITh ITPOEKTHYIO U
MCCJIeIOBATENIbCKYIO IeSITeJIbHOCTh MHAVBUIYAJIbHO U B TPYIIIE;

TOTOBHOCTb ¥ CIIOCOOHOCTb K HEIpPepbhIBHOMY OOpa3oBaHMIO ¥ CaMOOOpa3sOBaHMIO, K
aKTMBHOMY IIOJyYEHMIO HOBBIX 3HAHMI 110 OMOJIOTMM B COOTBETCTBUMU C SKU3HEHHBIMMU
MMOTPEOHOCTSIMMA.

METAITPEIMETHBIE PE3VJIbTATbI

MeramnpenMeTHble Pe3ysIbTaTbl OCBOEHMSI y4eOHOro mpenmera «bBuosorus» BKITIOUAIOT:
3HauMMble 1J1s1  (OPMMPOBAHMS MMPOBO33PEHMSI OOYYAIOUIUXCS  MEXAVCHUTUIMHAPHBIE
(MeXTIpeIMeTHbIE) OOIIeHayYHbIe TTOHSTHSI, OTPasKaloIIye 11eJIOCTHOCTb HAyUYHOM KapTUMHbI MUpa
" cretMduKy MeTOHOB MO3HAHMS, UCIIOJIb3yEeMbIX B €CTeCTBEHHbIX HayKax (BelllecTBO, SHEeprusl,
sIBJIeHWe, TPOLecC, CUCTeMa, HAay4HbIM (aKT, MPUHLMII, TUIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, MUccjiefjoBaHue, HabJoneHe, U3MepeHne, 3KCIIepUMEHT U IPYTUX), YHUBEPCAIbHbIE
yuyeOHble AencTBUs (TO3HABaTebHbIe, KOMMYHMKATUBHbBIE, PETY/SITUBHbIE), O0OecreunBarole



dbopmupoBanme GyHKIMOHAIBHOM T'PaMOTHOCTM M COLMAJIbHOM KOMITETEHIIMY OOYYarolmXcs,
CIIOCOOHOCTh 06YYaroIIMXCst MCITOJIb30BATh OCBOEHHbIE MEKAVCIUTITMHAPHbIE,
MMPOBO33peHYECKMe 3HAHWUSI UM YHMUBepCaJbHble YuyeOHble AEMCTBUSI B ITO3HABATENbHOM U
COLIMAJIbHOM MTPAKTHUKe.

MeranpenmeTHble pe3ysIbTaTbl OCBOEHMSI IPOrpaMMbl CpegHEero o61iero obpa3oBaHMS
IOJIKHBI OTpaykaTh:

Osj1afieHNe YHUBEPCAIbHBIMM YU€0HbIMY IT03HABATE/TbHBIMU JEACTBUSIMM:

1) 6a3oBblIe JIOTMYECKNE TeVCTBUS:

CaMOCTOSIT€JIbHO (POpMYJIMpOBaTh M aKTyaJuM3upoBaThb IPOOJIEMYy, pacCMaTpUBaTb €€
BCECTOPOHHE;

MCIIOJIb30BaTh IPVM OCBOEHMM 3HAHUM TIPUEMBI JIOTMUYECKOTO MbIIUIeHUsT (aHaau3a,
CUHTE3a, CpaBHeHMs, Kiaccuduranyuy, oO0O0OILIeHMs), PAaCKpPbIBATb CMBICT OUMOIOTMYECKUX
MTOHSTUN (BBIAEJSITh UX XapaKTepHbIe MPU3HAKY, YCTAHABIMBATD CBSI3U C IPYTUMU TTOHSTUSIMMA);

OTpenensTh LeJM JesATeTbHOCTY, 3aJaBas IapameTpbl UM KPUTEpUM WX TOCTVKEHMUS,
COOTHOCUTD Pe3YJIbTaThl AESITETbHOCTY C IIOCTaBJIEHHBIMM LIEJISIMU;

MCITO/TIb30BaTh OMOJIOTMYECKME TIOHSATUSI IJIS OOBbSICHEHMS (DAKTOB ¥ SIBJIEHUM SKUBOM
MIPUPOIbI;

CTPOUTb JIOTMUYECKME PpaCCYy)XOeHus (MHAYKTUBHbIE, OeOyKTMBHbIE, IO aHAJIOTUN),
BBISIBJISITb 3aKOHOMEPHOCTM ¥ MPOTMBOpPEUMs] B PACCMaTPMBAEMBIX SIBJIEHMSIX, (POpMYIMpPOBAThH
BBIBOZIbI U 3aKJTIOUEHNST;

MIPUMEHSITb CXEMHO-MO/IeJIbHbIE CPEICTBA JJISI IMPeNCTaBJeHMs CYIIECTBEHHBIX CBSI3ei U
OTHOILLIEHMI B M3Yy4YaeMbIX OMOJIOTMUYECKMX OOBEKTax, a TakKKe MPOTMBOPEUMii PasHOTO poja,
BBISIBJIEHHBIX B Pa3/IMUHbBIX MH(POPMAIIMOHHBIX MCTOYHNKAX;

paspabaTbIBaTh IJIaH peIeHus Mpo6JIeMbI C YUETOM aHAIM3a MMEIOIIMXCS MaTepPUaIbHbIX
¥ HeMaTepUaIbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B [€ATEbHOCTb, OIEHMBATb COOTBETCTBME PE3YJIbTATOB IEJISIM,
OIIEHMBATb PUCKY MTOCEACTBUI IeSITeTbHOCTH;

KOOPIMHMPOBATb M BBITOJHATh pPAbOTy B YCJIOBMSAX pPEaJIbHOTO, BUPTYaJbHOTO U
KOMOVHMPOBAHHOTO B3aMOJEMCTBUS;

pasBMBAaTh KpPeaTMBHOE MBIIIJIEHNME TP PELIeHNM KU3HEHHBIX TTPOGIIEM.

2) 6a30BbIe MCC/Ie0BATe/IbCKUE JeVCTBUS:

BJIQZIETh HABBIKAMM YUeOHO-MCC/IENOBATETbCKOM Y MPOEKTHOM MeATeTbHOCTY, HaBbIKaMy
paspeliieHnst TpobJieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY TOMCKY METOMIOB
pellieHns MPaKTUYECKMX 3a7ad, IPMMEHEHNIO PAa3IMUYHbIX METOJOB TTO3HAHNS;

MCIIOJIb30BaTh pa3/iMUHble BUObI HEATEJIbHOCTY [0 TIOJYUYEHMIO HOBOTO 3HAHMS, €ro
MHTEepIIpeTanyy, mpeobpa3soBaHNIO ¥ TMPUMEHEHUIO B YUEOHBIX CUTYyalUsIX, B TOM 4YMUCJIe MpU
CO3JIaHNY YUYEOHBIX U COIMAIbHBIX ITPOEKTOB;

bopmupoBaTh Hay4YHbBIN TUIT MBIILIEHNS, BJaJEeTh HAYYHOV TEPMUHOJIOTHEN, KITFOUEBbIMU
MTOHSATUSIMUA ¥ METOIAMMU;

CTaBUTb U (OPMYIMPOBAaTb COOCTBEHHBbIE 3a/auM B OOPa30BaTeIbHOM [eATEeTbHOCTU U
SKM3HEHHBIX CUTYaLUSIX;

BBISIBJIATb TIPUUMHHO-CJIEACTBEHHbIE CBSI3M M aKTyaJM3UpOBaTh 3afady, BbIABUTATh
TUIIOTe3y €€ pelleHus, HaxOOUTh apryMeHTbl ISl TOKa3aTe/lbCTBA CBOUX YTBEPsKIAEHWUIA,
3a/1aBaTh MapameTpbl ¥ KPUTEPUM pellleHNUs;

aHA/IM3MPOBATh IIOJIyUEHHbIE B XOAE€ pelleHus 3aJauy pe3yJabTaTbl, KPUTUUECKU
OII€HMBATb UX JOCTOBEPHOCTD, TPOTHO3MPOBATh U3MEHEHE B HOBbIX YCJIOBUSIX;

JlaBaThb OII€HKY HOBBIM CUTYaIlMsIM, OLIEHMBATh ITPUOOPETEHHBIN OITbIT;

OCYIIECTBJISITh IleJIeHalpaBJIeHHbIM TMOMCK TlepeHoca CpeiCcTB U CIIOCOOOB HEeNCTBUS B
npodeccroHaIbHYIO CPeLy;

yMeTb IepeHOCUTb 3HaHUSI B  IIO3HABaTeJbHYIO UM  MPaKTUUEeCKyl0  oO6JacTu
SKU3HEIESITeIbHOCT;



YMETb MHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEeIMETHbIX 06J1acTel;

BBIIBUTAThb HOBbIE WAEW, Tpe[jaraTb OpPUTMHAJIbHBIE TOAXOIObI ¥ peLIeHMUs, CTaBUTh
Mpo6JIeMbI U 3aauy, JOMYCKAIOIIVe abTepHATUBHbIE PEIIeHMSI.

3) pa6oTta ¢ uH(pOpMaIMe:

OPMEHTUPOBATbCS B Pas3/IMUHBbIX MCTOUHMKAX MHPOpMauyu (TeKCTe y4ebHOro mocoomsl,
HAy4HO-TIOMYJIIPHOM JINTepaType, OMOJOrMYECKUX CJIOBAPSX M CIIPABOYHMKAX, KOMITbIOTEPHBIX
6azax maHHbIX, B VIHTepHeTe), aHaAM3MPOBaTh MHGOPMAIMIO Pa3IMYHBIX BUIOB U (opMm
MpeICTaBIeHNs], KPUTUUECKY OLIEHUBATD €€ JOCTOBEPHOCTh Y HEITPOTMBOPEUYNBOCTb;

dbopmyMpoBaTh 3ampoChl ¥ IPUMEHSITh pas/iMyHble METOAbl IIPK TOUCKe U OTHOope
61oJIornYecKkoi MHGopMaluy, HeO6XOAVMOI [IJIs1 BLITIOJIHEHMS YUEOHbBIX 33/aY;

MproOpeTaTh OMbBIT MCIOJb30BaHUSI MH(DOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUIA,
COBEPIIEHCTBOBATh KYJIbTYPY aKTMBHOT'O MCITOJIb30BAHMS PA3JIMYHBIX MTOVICKOBBIX CUCTEM;

CaMOCTOSIT€JIbHO BbIOMpAaThb ONTUMAJIbHYIO (OpPMYy TMpeACTaBJIeHUsT OMOJIOrMYECKO
nHpopmanmmu (cxembl, Tpadyku, AyarpaMmbl, TaGIUIIbI, PUCYHKU U JPYTOE);

MCIIOJIb30BaTh HAYyUYHbIM SI3bIK B KaueCcTBe CpeAcTBa IIpu paboTre C OMOJIOTMUECKON
mHpopMalen: MpPUMEHITh XUMUYecKue, Gusnueckue M MareMaTuuecKyue 3HAKM U CUMBOJIBI,
dbopmyspl, abbpeBMaTypy, HOMEHKIATYpPY, MCIIOAb30BaTh ¥ IPeoOpa3soBbIBATh 3HAKOBO-
CUMBOJIMYECKIE CPeICTBA HATJISIHHOCTY;

BJIaZieTh HaBbIKaMM pacllO3HaBaHMs M 3aIlUThl MHGOpManuy, WHPOPMAaIMOHHOM
6e30MaCHOCTY JIMYHOCTH.

OBj1afieHNe YHUBEPCATbHBIMM KOMMYHUKATUBHBIMU A€ACTBUSIMM:

1) o6mrenme:

OCYIIIECTB/ISITh KOMMYHMKAIIMM BO BceX cdepax >KM3HM, aKTMBHO yYaCTBOBAaTh B AMAJIOre
MM IUCKYCCUM MO CYILECTBY OOCYy)KIaeMoii TeMbl (YMeHMe 3a[aBaTh BOIPOCHI, BbICKA3bIBaTh
CYKIEHMSI OTHOCUTEJbHO BBIITOJIHEHUSI TpeJjiaraeMoi 3afauy, YYUThIBaTb MHTEPEChl U
COTJIaCOBAaHHOCTD MO3UIMI APYTUX YYACTHUKOB AMAIOra I OUCKYCCUN);

pacrio3HaBaTh HeBepOasibHble CpeICTBa OOIIEHMS, MMOHMMAaThb 3HAUEHME COLMATbHbIX
3HAKOB, MPEATIOChIIOK BO3HMKHOBEHMSI KOHMIMKTHBIX CUTYAlU, YMETh CMSITYaTh KOHMIMKTbBI U
BECTU TI€PETOBOPBI;

BJIQZIETh PA3IMUHBIMM CIIOCOOAMM OOIIEHUST Y B3aMMOZENCTBMS, MOHMMATh HaMepeHUs
IPYTUX JIIOAEN, TIPOSIBJIITh YBAKUTEIBHOE OTHOIIIEHVE K COOeCeIHMKY M B KOPPEKTHOM ¢Gopme
(bopmMyIMpOBaTh CBOM BO3PaKEHUST;

Pa3sBEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHMSI C MCIOJIb30BAHMEM SI3BIKOBBIX
CPe[CTB.

2) coBMecTHas JeATeIbHOCTD:

MMOHMMATh ¥ MCITOJIb30BATh MPEMMYIIECTBA KOMAHIHON M MHAMBUAYAIbHOM PabOThI MpuU
pereHnu 61MOIOTMYECKON MPo6IeMbl, 0OOCHOBBIBATH HEOOXOAMMOCTh ITPUMEHEHMS TPYIIIIOBbIX
(opm BzaumopenCTBUS NIpU pelIeHMM YIeOHONM 3a5aun;

BBIOMpATh TEMAaTUKY M METOIbl COBMECTHBIX IEICTBUII C YUETOM OOIIMX MHTEPECOB U
BO3MOSKHOCTEN KasKAOTO YeHa KOJUIEKTUBA;

MPYHMMATh IEeJM COBMECTHOW [esITeJIbHOCTM, OpraHM30BbIBAaTh M KOOPAMHUPOBATH
OENCTBUSI TIO €€ MOCTVIKEHWIO: COCTaBJISATh IIJIaH HENCTBUIA, DPACIpEeAessITh POJIM C YUYETOM
MHEHMIA YYaCTHUKOB, 0OCYKIaTh Pe3yIbTaThl COBMECTHOM PabOTHI;

OIIeHMBATh KaueCTBO CBOErO BKJIAZa M KaXKIOro yyaCTHMKA KOMaH/bl B OOIINI pe3ysIbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

mpeaJiaraTh HOBbIE IPOEKTHI, OLIEHMBAThb UAEM C TO3UIMM HOBU3HbBI, OPUTMHAJILHOCTH,
MPaKTUUECKOV 3HAUMMOCTIH;

OCYIIECTBJSITb TO3UTUBHOE CTpaTermyeckoe IIOBeleHMEe B Pa3IMUYHBIX CUTYaILUSIX,
MIPOSIBJISITH TBOPYECTBO ¥ BOOOpaykeHMe, ObITh MHUIIVIATUBHBIM.

OsasieHye YHUBEPCAIbHBIMM PEry/ISITUBHBIMU AEACTBUSIMM:

1) camoopranmusauus:



MCIIOJIb30BaTh OMOJIOTMYECKME 3HaHMUSI [OJIS1 BbISIBJIEHUSI TPOOJEM U UX pelleHus B
SKU3HEHHBIX U YU€OHBIX CUTYAISIX;

BBIOMpATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHMIA 11eJIeBbIe M CMbICJIOBbIE YCTAHOBKY B CBOUX
OEeNCTBUSIX ¥ TIOCTYIIKAaX IO OTHOIIEHMIO K JKMBOW NPUPOZIE, CBOEMY 3[OPOBbIO U 340POBBIO
OKpY’KaIoIINX;

CaMOCTOSITEJTbHO OCYIIECTBJISITh MMO3HABATEJIbHYIO [eATENbHOCTb, BBISIBJSITH MPOOJIEMBI,
cTaBUThb ¥ GOPMYJIMpPOBaTh COOCTBEHHbIE 3afauM B 0OPA30BATEJIbHON HEeATEIbHOCTU U
SKU3HEHHBIX CUTYaIVSIX;

CaMOCTOSITE€JIbHO COCTAaBJISITD IIJIAaH PeIleHus MPOo6IeMbl C YUYETOM MMEIOIINXCSI PECYyPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPeIIIOUTEeHMIA;

JlaBaTh OII€HKY HOBBIM CUTYaIIUSsIM;

pacImMpsATb paMKy Y4eOHOTro MmpeaMeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHNIA;

JeJlaTb OCO3HAHHBIN BbIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a pellleHNE;

OLIEHMBATD MPUOOPETEHHBIN OIIBIT,

CIIoCco6CTBOBATh (POPMMUPOBAHMIO U TTPOSIBJIEHUIO IIMPOKOM 3PYAMUIIMYM B Pa3HbIX 00JIACTIX
3HAHUM, IOCTOSTHHO TTOBBIIIATh CBOM 0Opa30BaTeIbHbIN U KYJIbTYPHbBI YPOBEHbD.

2) CaMOKOHTPO/Ib:

IaBaTh OIIEHKY HOBBIM CUTYaIMsIM, BHOCUTb KOPPEKTUBbBI B [€ATEbHOCTb, OIEHMBATb
COOTBETCTBME PE3YJIbTATOB ILIEJISIM;

BJIaZIETh HaBbIKaMM MO3HABATEJIbHOM peduIeKCuM KaK OCO3HAHMS COBEpPIIIAeMbIX IeliCTBUI
Y MBICJIUTEJIbHBIX TIPOIIECCOB, UX PE3yJIbTATOB ¥ OCHOBAHMI, MCIIOJb30BaTh MIPUEMBI pedJiekcun
IJIST OLIEHKYM CUTYaIuy, BbIOOpa BEPHOT'O PeIlleHNS;

yYMETb OLIEHMBATh PUCKU ¥ CBOEBPEMEHHO MPUHMMATh PEIIeHMS 110 UX CHUKEHMIO;

MIPUHMMATh MOTYBbI ¥ apr'yMeHTbI APYTUX MPY aHAJIM3€e Pe3ysIbTaTOB JIeITeIbHOCTH;

3) npuHATHE CEOST U IPYTUX:

MIPUHUMATD Ce0sl, TOHMMasi CBOM HEIOCTATKU U TOCTOMHCTBA,;

MIPVMHMMATh MOTUBBI ¥ apT'yMEHTbI PYTUX MPU aHA/IN3€e Pe3yJIbTaTOB JesITeJIbHOCTH;

MPU3HaBaTh CBOE MPABO M MPaBO APYTMUX Ha OLIMOK;

pas3BMBaTh CIIOCOOHOCTH MOHMMATh MUP C TTO3UIIUY APYTOTO YeoBeKa.

INPEAMETHBIE PE3VJIbTATbDI

[TpenmetHbIe pe3ynbTaThl ocBoeHMs mporpammMbl COO mo 6mosorny Ha 6a30BOM YpOBHE
BKJIIOUAIOT crieluduyeckue Ojsl yueOHOro mnpeamera «buosorusi» HayuHble 3HaHMSI, YMEHUS U
CIIOCOOBI  [EVCTBMUII TIO OCBOEHMIO, MHTEepIperalyyu U IpeoOpasOBaHMIO 3HAHUM, BUIbI
IesITeJIbHOCTM IO ITOJTYYEHMIO HOBOI'O 3HAHUS M MPUMEHEHMIO 3HAHMM B Pas3/IMUHBbIX YUeOHbBIX
CUTyallMsIX, a TakKXkKe B peaIbHbIX >KU3HEHHBIX CUTYyallMsX, CBSI3aHHbIX C Owmosjoruen. B
IporpaMme IpeJIMeTHbIE PE3YJIbTAThI IIPECTaBJIEHBI 10 TOaM 00yYEeHMS.

[TpenmeTtHble pe3ysbTaTbl OCBOEHMSI yueOHOro mpenmera «buosorus» e 10 knacce
IOJIKHBI OTPayKaTh:

chOpMMUPOBAHHOCTb 3HAHMII O MECTe M POoJiM OMOJIOTMM B CUCTEME HAyYHOTO 3HAHMUS
€CTeCTBEHHbBIX HAayK, B (GOPMMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUpaA U
Hay4YHOT'O MMPOBO33pEHMsI, O BKJIaJle POCCUNCKUX U 3apYyOEKHbIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
6mosnorun, PyHKIMOHAIBHON TPaMOTHOCTM YeJIoBeKa JIs1 pellieHus SKM3HEeHHbIX 3a/1aY;

YMEHMe pacKpbIBaTh COMEpP’KaHMEe OMOJOTUYECKUX TEPMMUHOB U TMOHSTUI: JKU3HD, KJIETKA,
opraHusM, MeTaboysm3sm (oOMeH BellleCTB ¥  IIpeBpallleHue 3SHeprum), TOMeocTas
(camoperyssiumsi), yYpOBHEBasi  OpraHM3alMsl  SKMBBIX  CUCTEM, CaMOBOCITPOM3BEEHME
(penponyKiust), HacaAeqCTBEHHOCTb, MU3MEHUMBOCTh, POCT U Pa3BUTHUE;

yMeHMe wu3jiaraTb OuoJiormyeckue Teopuyu (KJIETOYHAsl, XPOMOCOMHAs, MYyTallMIOHHasl,
IIeHTpaJIbHasl JorMa MoJieKyssipHou Oumonorun), 3akoHbl (I'. Menpens, T. Moprana, H. W.



Basunosa) u yuenus (0 1leHTpaxX MHOTO0OOPasus U MPOUCXOKAEHMSI KyIbTypHbIX pactenui H. U.
BaBwiioBa), onpenensiTe TpaHUIIBI MX IPUMEHMMOCTH K SKMBBIM CUCTEMAM;

yMeHMe BJIaIeTb MeTOAaMy HAyYHOTO IMO3HaHMsI B OMOJIOrMM: HAOIIOJEHMe UM OMMCaHue
SKUBBIX CUCTE€M, IIPOLIECCOB ¥ SIBJIEHMM, OpraHmM3anus ¥ MpoBefeHue O6MOJOornyeckoro
9KCIIEPMMEHTA, BbIABIDKEHME TUIOTE3bl, BBISIBJIEHME 3aBUCUMOCTU MEXAY MCCIIeTyeMbIMM
BeJIMYMHAMM, OOBSICHEHME IIOJTYUYEHHBbIX pe3ysIbTaTOB, MCIIOJIb30BAHHBIX HAYUYHBIX IOHSITHUIA,
TEOPUI U 3aKOHOB, YMEHMe JIeJIaTh BbIBOAbI HA OCHOBAHMM TIOJTYYEHHBIX PE3YJIbTAaTOB;

yMeHMeE BBIJEJSATh CYIIECTBEHHbIE MPU3HAKM BUPYCOB, KJIETOK MPOKApMOT M 3yKapuoT,
OTHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX OPraHM3MOB, OCOOEHHOCTM IPOIECCOB: 0OMeHa BeIleCTB U
MpeBpalleHnsl SHepruyu B KJeTKe, GOTOCMHTEe3a, IJIACTMYECKOTO M IHEepPreTM4eckoro obMeHa,
XEeMOCMHTe3a, MUTO3a, Mel03a, OIJIOAOTBOPEHMS, Pa3MHOXKEHMSI, UHAVBUAYAIbHOTO Pa3BUTUS
opraHusMa (OHTOT€He3);

yMeHMe MPUMEHSTh MOJTyYeHHbIe 3HAHUS OIS OOBSICHEHMST 6MOJIOrMYeCKUX MPOIeCCOB U
SIBJICHWUM, 111 IPUHSATHS MPAKTUYECKUX PEIIeHN] B TOBCEIHEBHOM JKU3HM C ILIeJIbI0 06ecreueHmst
6€e30MMacHOCTM CBOErO 3[0pPOBbSI M 3HOPOBbSI OKPYKAIOIIMX JIIOJel, COOIOAEHUS] HOPM
IPaMOTHOTO IIOBeJEeHMSI B OKPYXKAMOIIEH MPUPOSHON Cpene, IMOHMMaHMe HEeOOXOIMMOCTU
MUCIIO/Ib30BaHMUsI JTOCTUKEHUI COBPEMEHHOV OMOJOTUM U OGMOTEXHOJIOTMIA AJIS PalyiOHaIbHOIO
MIPUPOAOIIOIb30BaAHMS;

yMEHMe pellaTb 3JjeMeHTapHble TeHeTMuecKue 3aJayyM Ha MOHO- U OUTMOPUIHOE
CKpellyBaHue, CIelJIEHHOe Hac/ieJoBaHMe, COCTAB/SITh CXEMbI MOHOTMOPUIHOTO CKPEILMBaHWS
IJIST TIpeICKa3aHysT HacJIeOBAHMSI ITPU3HAKOB y OPraHM3MOB;

yMeHMeE BBIMOHATL J1TaOOpaTOpHbIe M IMpaKTUUecKue paboThbl, COOIIOAATh MpaBuiIa Mpu
paboTe C yueGHbIM U JTAGOPATOPHBIM 0OOPYIOBAHMEM;

yMeHVEe KPUTUMUYECKM OIIEHMBATh M MHTEPIIPETMPOBATh MH(OpPMAIMIO OGMOJIOrMYECKOTO
Coneps>KaHus, BKJIIOYAIOIIYIO IICEBIOHAyYHbIe 3HAHWUSI U3 Pa3IMYHBbIX MCTOYHMKOB (CpemcTBa
MaccoBOV MHGpOpMaLVy, HAyYHO-TIOMYJ/ISIPHbIE MaTepuasIbl), STUUECKME ACTIEKThI COBPEMEHHBIX
MCCJIeIOBaHUM B OMOJIOTUM, MeAUIIMHE, OMOTeXHOIOTUM;

yMeHMEe CO3[aBaThb COOCTBEHHbIE IMCbMEHHbIE ¥ YCTHbIEe COOOIIEHUsI, 00006Ias
61MOIOTMYeCKYI0 MHGOPMAIMIO U3 HECKOJbKMX MCTOYHMKOB, TPaMOTHO MCIIOJIb30BaTh
TTOHSTUIHBINM anmapat OMOJIOr M.

[IpenmeTHbIe pe3yibTaThl OCBOeHMsI yueOHOro mpenmvera «buosnorus» e 11 knacce
IOJIKHBI OTpaykaTh:

chOpMMPOBAHHOCTb 3HAHMII O MECTe M POy OMOJIOTMM B CUCTEME HAyYHOTO 3HAHUS
€CTeCTBEHHbIX HayK, B (hOpMUpOBaHMYM COBPEMEHHOJ €CTEeCTBEHHO-HAy4YHOV KapTMHbI MUpa U
HayYHOT'O MMPOBO33pEHMsI, O BKJIaJle POCCUNCKUX U 3apYyOEKHbIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
6mosiornu, PyHKIMOHAIBHOV I'PAMOTHOCTY YeJIOBEKA [IJISl PellleHMs] SKM3HEHHBIX 3a/1ay;

yMEeHMe pacKpbIBaTh COEPIKaHME OMOIOTUYECKUX TEPMUHOB U TTIOHSITUN: BUJL,, TIOTTYJISIIIVS,
reHoQOH[, SBOJIOLMS, IBVDKYIME CUabl (HaKTOpbI) 3BOJIIOIMM, IPUCIOCOOIIEHHOCTD
OpPraHu3MOB, BUIO0Opa3OBaHME, JKOJOTMYECKME (aKTOpPbl, SKOCUCTEMA, IPOMYIIEHTHI,
KOHCYMEHTbI, peyIeHTbl, IIeN MUTaHusI, SKOJorMYecKas nmupammaa, 6uoreoreHos, 6uocodepa;

yMeHMe wu3jaraTb Ouosormyeckue Teopuu (9BosoiMoHHas Teopus Y. [lapBuHa,
CUHTETUYECKAsT TeOPUS SBOJTIOIMI), 3aKOHbBI 1 3aKOHOMEPHOCTH (3apopbiiiieBoro cxoacrsa K. M.
bapa, uepemoBaHusi rjaBHBIX HampaBjeHuii M myTeir sBomouyu A. H. CeBeplioBa, yueHUs: o
6mocdepe B. W. BepHazackoro), orpenensiTb rpaHUIIbl UX PUMEHUMOCTH K SKMBBIM CUCTEMaM;

yMeHMe BJIafIeTb MeTOHaMy HAyYHOTO IMO3HaHMsS B OMOJIOrMM: HAOJIIOEeHNe M OIcaHue
SKMBBIX CUCTEM, TIPOLIECCOB U SIBJIEHMM, OpraHmsainus U T[poBeleHre OM0JIorMyecKkoro
SKCIIEPMMEHTA, BBIABIDKEHME TUIIOTE3bl, BBISBJIEHME 3aBUCUMOCTM MEXAY MCCIeqyeMbIMU
BeJIMUMHAMMU, OOBSICHEHME TIOJIYUEHHBIX Pe3YJbTaTOB, MCIOJIb30BAHHBIX HAYUHbIX TTOHSITUM,
TEeOpUI ¥ 3aKOHOB, YMEHMe JIeJIaTh BbIBOAbI HA OCHOBAHMM TIOJTYUYEHHBIX PE3Y/IbTaTOB;

yMeHMe BBIIEJISITh CYIleCTBeHHbIe TIPU3HAKM CTPOEHMST OMOJIOrMYeCKUX 00bEKTOB: BUIOB,
MIOMYJISILINAI, TPOAYIIEHTOB, KOHCYMEHTOB, pEeIyIIeHTOB, OMOreoIeHO30B ¥ 3KOCUCTEM,



OCOOEHHOCTM  TIPOIIECCOB:  HACJENCTBEHHOM  M3MEHUYMBOCTM, €CTeCTBEHHOrO OTOOpa,
BMI000pa30BaHMsI, TIPUCIIOCOOIEHHOCTM OPTaHM3MOB, AEVMCTBUS KOJIOTMUECKUX (aKTOPOB Ha
OpraHM3Mbl, TIEPEHOCA BEIEeCTB U MMOTOKA SHEPIUMM B HKOCUCTEMAX, aHTPOIIOT€HHbIX M3MEeHEeHUN
B OJKOCMCTEMAax CBOEM MECTHOCTM, KPYroBOpOTa BEIIECTB ¥ OMOreOXMMUUYECKMX IIMKJIOB B
6uocoepe;

yMeHMe TPUMEHSIThb MOJyYeHHbIe 3HAHUS 11 OObSICHEHUSI OMOJIOrMYEeCKMX MPOILIECCOB U
SIBJIGHWIA, IJISI TIPUHATUS MIPAKTUUECKUX PellleHNi B IOBCETHEBHOM KU3HU C LIeJIbI0 0OecIieueHus
6e30MacCHOCTY CBOETO 3[I0POBbSI M 3[I0POBbSI OKPYXKAMOIIMX JIIOJEN, COOJIIONeHUSI HOPM
IPaMOTHOTO IIOBEAEHMSI B OKpPYKalolllell IPUPOTHON cpene, IMOHMMAaHME HeoOXOAMMOCTU
MCITOJTb30BaHMS TOOCTVSKEHMIA COBPEMEeHHOI 6uosornmn ISt paIoOHAIbHOTO
MIPUPOOTIOIb30BAHMS;

yMeHMe pellaTh 3JIeMeHTapHble OMOJIOTMYecKyue 3aJauy, COCTABJISATh CXeMbI IepeHoca
BEILIeCTB M SHEPruy B 9KOCUCTeMax (Lieny NUTaHus);

yMeHMe BBIMOJHATh J1TabOpaTOpHbIEe M IMpaKTUUecKue paboThbl, COOIIOAATh MpaBuUiIa Mpu
paboTe c yueGHbIM 1 JTaBOPATOPHBIM 0OOPYIOBAHNEM;

yMeHMEe KPUTUMYECKM OIIEHMBATh M MHTEPIPETMPOBATh MH(OpPMAIMIO OGMOJIOrMYECKOTO
Coneps>KaHMs, BKJIIOYAIOIIYIO IICEBIOHAyUYHbIe 3HAHWUSI U3 Pa3IMYHBbIX MCTOYHMKOB (CpemcTBa
MaccoBOM MHGpOpMaLMM, HAYYHO-TIONMYJ/ISIPHbIE MaTepuasbl), pacCMaTpPUBaThb TIJI0OaIbHbIE
9KOJIOTMYECKME MPOo6IeMbl COBPEMEHHOCTH, (GOPMUPOBATDH MO OTHOIIIEHNIO K HUM COOCTBEHHYIO
MTO3ULINIO;

yMEHMe CO3[aBaThb COOCTBEHHbIE TIMCbMEHHbIE ¥ YCTHbIe COOOIIEeHusI, 006006Ias
6MOJIOTYECKYI0 MHGPOPMALMIO W3 HECKOJbKUX MCTOYHUKOB, TPAMOTHO MCITOJIb30BATh
TTOHSTUIHBIN arnrmapar 6MOJIOT Y.



TEMATHUYECKOE ITJTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3jiesioB U TeM
MPOrpaMmbI

KoanuyecTBo yacoB

Bcero

KoHTpo/IbHBI
e paboThbI

IIpakTHUecKu
e paboThI

DJIeKTPOHHbIE
(umdposBbie)
oOpasoBaTeIbHbIE

pecypchl

buonorus kak HayKa

0.5

Bubmorexka IOK
https://m.edsoo.ru/7f41¢292,
Lindposbie mabopaTopum
«Touka pocra» -
«Bronorusi» n «dKomorus»,
MeTOANYECKYe
peKOMeHAAINN
«JIabopaTopHble pabOTHI 1O
6uonorvm» (Z LABS -
Zanitza)

JKusble cucTemsbl 1 ux OopraHmn3sanmsa

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

XVMUYECKUI COCTaB U CTpO€HNEe KJIETKIN

Bubmorexka IOK
https://m.edsoo.ru/7f41¢c292,
LIndpossie 1abopaTopun
«Touka pocra» -
«Bbuonorusi» u « IKoIOTUSI»,
MeTOoJIMYecKue
peKOMeHAAINN
«JIabopaTopHbie pabOTHI 1O
6uonorvm» (Z LABS -
Zanitza)

)KI/I?;HGILQHTQIIBHOCTB KJIETKI

bubmmoreka LIOK
https://m.edsoo.ru/7f41c292,
Lindposbie mabopaTopum
«Touxka pocra» -



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

«buonorusi» u «konorus»,
MeToANYECKIe
peKoMeHIann
«JlaBopaTopHbie pPabOThI IO
6uonormmn» (Z LABS -
Zanitza)

PasMmHOKeHMe 1 MUHAVMBUAYAJIbHOE Pa3sBUTHE
OpraHm3MoB

bubmoreka HOK
https://m.edsoo.ru/7f41c292,
LIndposeie 1abopaTopun
«Touka pocra» -
«Buonorust» u «AKoyorus»,
MeTOIMYeCKMe

pEeKOMeHI AU
«JlabopaTopHbie pabOTHI IO
6uosornn» (Z LABS -
Zanitza)

HaCJ'Ie,ILCTBeHHOCTb " U3BMEHUYMBOCTD
OpraHm3mMoB

1.5

Bubmorexka IOK
https://m.edsoo.ru/7f41c292,
LIndposbie 1abopaTopun
«Touka pocra» -
«buosiorusi» u « KOIOTUSI»,
MeToauuecKkye
peKOMeHAAIUN
«JIabopaTopHbie pabOThI MO
6uonorvm» (Z LABS -
Zanitza)

Cenekiiys opranusmMoB. OCHOBBI
OUOTEeXHOJIOTUN

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

8

PesepBHOe Bpemst

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

OBLIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

34



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

11 KJIACC

Ne /it

HaumeHoBaHMe pa3geioB M TEM
IIporpamMmbI

KosmnuecTBO 4acoB

KourponbHbie

Bcero
paboThI

IIpakTHueckue
paboThI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/IbHbIe

pecypchbl

DBOJIIOLIMOHHAS 61M0JIOTS

Bubmmoreka LIOK
https://m.edsoo.ru/7f41cc74,
Lndpossie 1abopaTopumn
«Touka pocra» -
«Buosorusi» u «KomorNsI»,
MeTOIMuecKme

peKOMeHI AN
«JIabopaTopHbie pabOTHI IO
6uonornun» (Z LABS -
Zanitza)

BosHuukHoBeHMe 1 pa3sBUTHe KU3HM HA
3emiie

0.5

Bubmmorexka IOK
https://m.edsoo.ru/7f41cc74,
Lndpossie 1abopaTopun
«Touka pocta» -
«buosyorusi» 1 «OKOJIOrUsI»,
MeTOMuecKme
peKOMeHaIN
«JIabopaTopHbie pabOThI IO
6uonornn» (Z LABS -
Zanitza)

Opranmnsmbl 1 OKpY>KaloIias cpema

bubmuoreka HOK
https://m.edsoo.ru/7f41cc74,
Lindpossbie 1abopaTopun
«Touka pocta» -
«Buosorusi» u « DKOJIOTHSI»,
MeTOANYECKIe

peKOMeHI AN



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

«JIabopaTopHble pabOTHI IO
6uonorun» (Z LABS -
Zanitza)

4 Coobi1ecTBa ¥ 9KOJIOTUYECKUE CUCTEMBI 9 Bubmmoreka IIOK
https://m.edsoo.ru/7f41cc74
5 PesepBHOe Bpemst 2 Bu6miorexa HOK
https://m.edsoo.ru/7f41cc74
OBILIEE KO/IMYECTBO YACOB I1IO 24 25

ITPOTPAMME



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

ITOYPOYHOE ITJTAHUPOBAHUE

10 KJIACC

N KonnuecTBo yacoB Hara Dy1eKTpOoHHbIE IN(PPOBHIE

- /;'I Tema YPOKa Beero Ko]-[Tpo JIBHBI HpaKTI/I‘IeCKI/I U3YICHU 06pa3013aTe11beIe

e paboThI e paboThbI L pecypcshI

| Bbubmmorexka LIOK
1 buonorust B cucreme HayK 1 1 HeqL. https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

MeToabl TO3HAHWS KUBOV IPUPOMBI.

ITpakTnueckas pa6ora Ne 1 2 Hen. Bu6miorexa LIOK

2 «Mcnonp3oBaHne pa3inyuHbIX METO/IOB 1 0.5 https:/m.eds0o.1u/863e6122
MIpY U3YUYEHUM OMOIOTUUECKUX S )
0OBEKTOB»

3 buonoruyeckne cucremsl, Npouecchl 1 1 3 He[l. bubmmorexka LHOK
UX U3yUEHNe https://m.edsoo.ru/863e6564

4 XUMMUeCKUM cocTaB KieTku. Boma u 1 4 uep. bubmnoreka HOK
MUHepabHbIE COJIN https://m.edsoo.ru/863e674e

5 Benknu. CocTaB u cTpoeHne 6eIKOB 1 5 Hep. BuGmmorexa [TOK
) https://m.edsoo.ru/863e6b72

®depMeHTbl — OGMOJIOTMYECKIE

KaTaJm3aTopsl. JlabopaTopHas pa69Ta Ne 6 Hen. Bu6miorexa LIOK

6 1 «M3yuyeHne KaTaauT4ECKON 1 0.5 https://m.eds0o.ru/863e6b72
aKTMBHOCTY (PepMEHTOB (Ha IpuMepe T -
aMMJIa3bl WIN KaTaJIasbl)»

7 Hep. bubnnoreka LHOK
! Yresozt. Jlumatt ! https:/m.edsoo0.ru/863e6870

8 merm. Bubmmorexka [IOK
8 Hyxknennosbie kucioter. ATO 1 A https:/m.edsoo.ru/863e6d5¢

9 UcTopus u meToibl U3yUueHUS KIETKU. 1 9 Hep. Bbubmnorexka LIOK

Knerounas Teopus

https://m.edsoo.ru/863e6e88



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

10 men.

10 KieTka Kax 11e;10CTHAs JXMUBasI CUCTEMA
Bbubmnorexka LIOK
https://m.edsoo.ru/863e6ff0
. https://m.edsoo.ru/863e716¢,
CrpoeHne 3yKapuoTUIECKOM KIIETKMA.
Lindpossie mabopaTopun
JlabopaTopHas pabora Ne 2 «/3yuenne
. «Touka pocta» -
CTPOEHMS KJIETOK PacTe€HUU, JKUBOTHDIX, 11 uen.
11 . 0.5 «buonorus» u «9koaorus»,
rpubOB 1 GaKTepuil1 MO, MUKPOCKOIIOM
MeTOAuYeCcKle
Ha rOTOBBIX MUKpOIIperiaparax u ux
peKoOMeHIal NN
OIMCaHue»
«JlabopaTopHbie pabOTHI IO
6uosornn» (Z LABS -
Zanitza)
12 uep. bu6anoreka IIOK
12
O6MeH BellecTB Wi MeTabos3M https://m.eds0o.ru/863e766¢
13 »en. bubmmorexka IOK
13 doTocuHTe3. XeMOCUHTE3 https:/m.eds00.ru/863e7c98
o 14 uen. Bbubmmorexka IIOK
14
DHepreTuIeckuit obmex https://m.edsoo.ru/863e7aae
bubnnoreka HOK
https://m.edsoo.ru/863e7dc4,
. 6
JKusHeHHBIV UK KaeTku. JleneHue Lngpossie naGoparopr
«Touka pocta» -
KaeTku. Mutos. JIlabopaTtopHast pabora
15 uen. | «Buosorus» u «DKOIOTUSI»,
15 Ne 3 «HabmogeHne MuTosa B KJIeTKax 0.5
MeTOoAuueCcKye
KOHYMKA KOpEIIIKa JTyKa Ha TOTOBbIX
MUKpOIpelapaTax» PEKOMEH/IalN
«JlabopaTopHbie pabOTHI IO
6uonorun» (Z LABS -
Zanitza)
16 buocunTtes 6eka. Peakiys MaTpuuHOro 16 Hem. Bubmmorexka IOK
CUHTE3a https://m.edsoo.1u/863e796e
b K
17 Tpancnasauuss — 6MocuHTE3 6ejKa 17 en. n6morexa 10

https://m.edsoo.ru/863e796e



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 HexsieTounbie oOpMbI KM3HM — BUPYCHI 18 nep. h ttpssfrgigzzgﬁi}ég;z 7540
19 Bubmmoreka IOK
19 ®opmbl pa3MHOKEHMSI OPTraHU3MOB HEI- | hitps://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. 20 Hep, bubmmoreka JOK
20 Meitos https://m.edsoo.ru/863e7f4a
Bbubmmorexka LIOK
https://m.edsoo.ru/863e81b6,
O6pasoBaHye 1 pa3BUTHE ITOJIOBBIX qu)f,l?szf;;g;lij?pmm
KJIETOK. OMIOAIOTBOPEHME. 21 Hen. | «buosmorus» u «9Okonorus»,
21 Jlaboparopnast pabora Ne 4 «/3yueHue 0.5 METOMATECKIe
CTPOEHMSI MOJIOBBIX KJIETOK Ha FOTOBBIX peKOMﬂeH,ILaLU/II/I
MUKporipefapatax> «JIabopaTopHble pabOTHI ITO
ouonorvm» (Z LABS -
Zanitza)
22 NupuBuayaabHOe pa3sBUTHIE OPTaHM3MOB 22 Hep. httpssfrfzgzggii/%gi 8436
23 l'enerrka — Hayka O HaCJI€ICTBEHHOCTU 23 He. bubmmorexka LHOK
U M3MEHUYMBOCTH https://m.edsoo.ru/863e86f2
3aKOHOMEpPHOCTM HacaeI0BaHMs 24 Her. Bu6miorexa LIOK
24 MpU3HAKOB. MoOHOTMOpUIHOE https://m.eds0o.ru/863¢8878
CKpellMBaHye S *
25 IurnbpuaHoe ckpeluBanyue. 3aKOH 25 Hen. bubnnoreka LHOK
He3aBMCYMOTI'0 Hac/IeTOBaHMSI MPU3HAKOB https://m.edsoo.ru/863e89a4
CierieHHOe HacaedoBaHle IIPU3HAKOB.
JlabopartopHuas pa6ota Ne 5 «M3yueHnne
2% pe3yJIbTaTOB MOHOTMOPUIHOTO U 05 26 uep. Bubmmorexka [IOK

IUTUOPUIHOTO CKPEIMBAHUS Y
Ipo30GWIbl HAa TOTOBBIX
MUKpOIIperiapaTax»

https://m.edsoo.ru/863e8c60



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

97 I'enertuka nona. Hacinemosanue ] 27 Heq. Bubmoreka LIOK

MIPU3HAKOB, CIEIJIEHHBIX C IIOJIOM https://m.edsoo.ru/863e8c60
W3menunBocTtsb. HeHnaciengcrsenHast
U3MeHUMBOCTD. JITabopaTtopHas pabora Ne

28 6. Mzyuenne MmomuduKaMOHHOM 1 0.5 28 uep. Bubmmoreka IIOK

M3MEHYMBOCTH, IOCTPOEHME ) https://m.edsoo.ru/863e8efe
BapMaIMOHHOI'O Psifia ¥ BapyallMIOHHOM
KPUBO»
HacienctBeHHas M3MEHUMBOCTbD.

29 JlabopatopHast pabora Ne 7. « AHaym3 1 0.5 29 Hep. bu6bmmorexka LIOK

MYTaIMii Y IP030GUIIbI HA TOTOBBIX ' https://m.edsoo.ru/863e8efe
MMKpOITperapaTax»

30 uen. bubmmorexka HOK

30 Peneryka yenoexa 1 https://m.edsoo.ru/863e8d78
PesepBHbIit ypok. O600611IeHME TT0 TEME
31 uen.
31 «HacmencTBeHHOCTh U M3MEHUYMBOCTh 1
OpPraHMU3MOB»

2 . Bubmmoreka IOK
32 Centekiyist KaK HayKa U IIpo1ecc 1 32 Hep, https://m.edsoo.r u/]é[ 6369214

73 MeToap! ¥ JOCTUYKEHMS CeIeKIIUn 1 33 Heq,. bubmnoreka HOK
PaCTeHMUII U KUBOTHBIX https://m.edsoo.ru/863e9214

24 buortexHonorust kKak otrpacib 1 34 Hep. bubmmorexka LHOK
MPOU3BO/ICTBA https://m.edsoo.ru/863e9336

OBHIEE KOJIMYECTBO YACOB I1O 24 4

I[TPOI'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

Ne KoymmuecTBo yacos Hara DJ/IeKTpOHHbIe HU(PPOBHIE

l'[/;'[ Tema YPOKa B KOHTp()]IbH ]'[paKTqu(:K u3ydyeHu 06pa30BaTeanbIe

cero bI€ PaboThI ue padoThbI A pecypchI

1 DBOJIIOLYS ¥ METOIbI €€ U3YUYEHUS 1 1 nen. Bubmorexa LIOK
a a y https://m.edsoo.ru/863ea20e

9 Uctopus pasButust mpencraBieHnin 06 1 2 He[. bubmmoreka IIOK
SBOJIIOLINN https:/m.edsoo.ru/863e9570

3 ueq. bubmmoreka LIOK
3 Mukpossormonst 1 https://m.edsoo.ru/863e9cle

[Torrynsiiiust Kak syieMeHTapHast eIMHUIA

4 BUAa 1 sBosonyu. JlaboparopHasi pabora 1 0.5 4 Hep. bubmorexka IIOK

Ne 1 «CpaBHeHne BUIOB 110 ) https://m.edsoo.ru/863e99c6
MOpP(dOJIOrMYecKOMY KPUTEPUIO»

5 HBuskyIIMe cuiibl (371€MeHTapHbIe 1 5 Hep. bubmoreka IIOK
(hakTOPBI) 3BOTIOLIN https://m.edsoo.ru/863e9da4

. 6 Heq. Bubmmorexka IOK
6 EcrecTBenHbIi1 0TO0D 1 €ro ¢hopMbl 1 https://m.edsoo.ru/863e9ed0

PesyibTaThl 9BOTIOLINN:
MPUCIIOCOOI€HHOCTb OPraHU3MOB U

7 BuaoobpasoBanue. JlabopaTopHas paboTa 1 05 7 Hep. bubmoreka IIOK

Ne 2 «Onmcanne mpucmoco6JIeHHOCTI ) https://m.edsoo.ru/863e9fde
OpraHu3Ma ¥’ €€ OTHOCUTEIbHOI'O
XapakTepa»

8 Hamnpasiienus 1 myTy MaKpO3BOJIIOLN 1 8 nep. BuGmorexa IIOK

P y p H https://m.edsoo.1u/863e9cle
9 HeobpaTtumocTs 3BOMIOLIMN 1 9 Hep.
10 UcTopust sku3Hyu Ha 3emJie M METOMIbI €€ 1 1 10 uHep.

U3YYEHUS



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

1 ['MIOTe3bl MPOMCXOKIEHMS SKU3HY Ha 11 uepn. Bu6mmoreka LHIOK
3emte https://m.edsoo.ru/863ea5a6
12 PasBuTue xxu3Hu Ha 3emJie 1o 3pam U 12 uep. bu6mmoreka HOK
nepmoaam https://m.edsoo.ru/863eabbe
Bbubmmoreka HOK
https://m.edsoo.ru/863ea8bc,
OCHOBHBIE 3TaIbl SBOTIOINA Lngpossie naGoparoput
«Touka pocra» -
PaCTUTENIbHOTO U KMBOTHOT'O MMpa.
13 Hen. | «buosorus» u « 9konorus»,
13 [TpakTuueckast pabora Ne 1 «/3yueHue 0.5
. MEeTOANYECKIe
MCKOTIa€MbIX OCTaTKOB PaCTeHUN U
pEKOMeHAAINN
SKUBOTHBIX B KOJIJIEKLIMSIX»
«JIabopaTopHbie pabOTHI 1O
ouonormmn» (Z LABS -
Zanitza)
14 CoBpeMeHHast CCTeMa OPraHNYECKOTO 14 Hen. bubmoteka LJOK
Mupa https://m.edsoo.ru/863ea48e
15 OBoJIIOIMS UesioBeka (aHTPOIOreHes) 15 nep. Bubmrorexa IOK
1 p https://m.edsoo.ru/863eac2c
16 IBwkyinme cuibl (HakTOPbI) 16 Hep. bubmoreka IIOK
aHTpoToreHesa https://m.edsoo.ru/863ead44
17 OcHOBHbBIE CTaANM 3BOJIIOLIMY UeJIOBEeKa 17 nen.
YestoBeuecKue pachl ¥ IPUPOIHbIE 18 nep. bubmoreka IIOK
18
ajarnTaluy JyejaoBeKa https://m.edsoo.ru/863eaea2
PesepBHbIii ypok. O600611IeHME 110 TeME
19 uepn.
19 «BO3HUKHOBEHME 1 pa3BUTHE XXU3HU Ha
3emie»
20 JKoJIorMs Kak HayKa 20 Hep.
21 Cpenbl 06UTaHMS ¥ 9KOJIOTUUECKIe 21 Hep. Bubmmoreka LIOK

daxkTopb!

https://m.edsoo.ru/863eafec



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

Abuornueckue daktopsl. JTabopaTopHas
pabora Ne 3. «Mopdosiornueckue
0OCOOEHHOCTY PaCTEeHMI U3 pa3HbIX MECT

22 Hep.

Bbubmmoreka HOK
https://m.edsoo.ru/863eb10e
, LIndpossie mabopaTopum
«Touxka pocra» -
«Buonorus» u «OKomorus»,

22 oburtanusi». JlabopatopHas pabora Ne 4. 0.5 MeToJMuecKme
«BnusHue cBeTa Ha POCT U pa3BUTHE peKOMeHAAIN
YepeHKOB KoJjieycax» «JIabopaTopHbie paGOTHI IO
ouonormn» (Z LABS -
Zanitza)
23 Hep, bubmmoreka LIOK
23 Buotiteckite Gaxropbi https://m.edsoo.ru/863eb348
OKoJIOTMUeCcKye XapaKTepPUCTUKA
24 norryJistiyn. IlpakTuueckass pabora Ne 2 0.5 24 Hep.
«ITomcUéT MIOTHOCTY TMOITYJISILAN Pa3HbIX )
BUIOB PacTeHUIT»
25 Coo0b111ecTBa OpraHu3MoB — OMOLIEHO3 25 e, httpssfn?)gé(s)gfff u/Lél’;%Ke bi6a
26 OKoJiorMyeckye CUCTeMbI (3KOCUCTEMBbI) 26 nen. httpss/nrgzpcll(s)g(e)? u/]ég?i bd6a
OcCHOBHBIE TTOKA3aTesM SKOCUCTEMBI.
27 Oxonornyeckyue nupamuabl. CBolCcTBa 27 Hep. hit ssyrﬁnepél(;r)?)}?u%g?i b5fa
skocucreM. CyKieccust DS/, *
28 [IpuponHbie 5KOCUCTEMBI 28 nep.
29 AHTpOIIOreHHbIe 5KOCHCTEMBI 29 uen.
20 buocdepa — riiobasnbHas s3KocUcTeMa 30 Hep. bubaoreka IIOK
3emsn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEpPHOCTM CYIleCTBOBAHMS 31 Hem. Bbubmmoreka HOK

61ocdepsl

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 Hen.

32 YenoBeuecTBO B 6uocdepe 3eMiin 1
73 CocyiiecTBoBaHMe MPUPOIBI U 1 33 Hell. Bbubmmoreka HOK
yeJI0BeYeCcTBa https://m.edsoo.ru/863ebale
24 PesepBHbIil ypok. O600I11IeHIE TEMBI 1 34 uep.
«Coo6111ecTBa U 3KOJIOTMUECKMEe CUCTEMbI»
OBIIEE KOJIMYECTBO YACOB I1O 24 25

I[TPOT'PAMME



https://m.edsoo.ru/863eba1e

YYEBHO-METOANYECKOE OBECITIEYEHUE OBPA3OBATEJIBHOT'O
ITPOLIECCA

OBS3ATEJIbHBIE YUEBHBIE MATEPUAIJIBI 1J7I1 YYEHUKA

1. BenseB [1.K, Boponuu I1.M., BoponnioB H.H. u ap. O6mas 6uonorus. 10-11 knacc: yue6.
IJsT oblleoOpa3oBaT. opraHmusanuii: 6a3oBblii ypoBeHb / mopn pen. .K. BenseBa. - M.:
ITpocsemenne, 2015

2. benses [I.K, bopomuu I1.M., BoponuioB H.H. u ap. O6mas 6uonorus. 10-10 kiacc: yueb.
I oblleoOpa3oBaT. OopraHmusaiuii: 6a3oBblii ypoBeHb / mon pen. J.K. BensieBa. - M.:
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4. TTonomapeBa W.H., Kopaunosa O.A., Jloupumua T.E. O6iias 6uonorus: Y4eOHUK s
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[TonomapeBoii. - M.: Benrana-I'pad, 2015.

5. ITonomapesa M.H., Kopuumosa O.A., Jlommnuua T.E., Mkesckuit I1.B. Buonorusa: 11
KJIACC: VYEOHMK IJISI YUaIIMXCsT 001eo6pa3oBaTe/IbHbIX yUpeskaeHnit: basoBbiil ypoOBeHb/IO
pen.npod. .H.ITonomapeBoii. - 2-oe usg. nepepad. - M.: Benrtana- I'pad, 2015.
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1. Bepkuu6ymr M.B., I'narones C.M., UBanoBa H.II., ®puagman M.B., ®ypanes B.A., Uy6
B.B. Metoanueckoe nocobue K yue6uuky “O6ias 6uosorus” - M.: MUPOC, 2000. - 93c.
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3. I'ma A.A. Ilpuemsbl nemarormuueckoi Texumuku. — M.: Bura-IIpecc, 2002. - 86c.

4. Imutpuea T.A., Cymatoxun C.B., I'ynenkos C.U., MenBenesa A.A. buosorusi. Yenosexk.
Oo6as 6uosorus. Borpocel. 3aganus. 3amaun. - M.: Ipoda, 2002. - 144c.

5. Myprasuu I'"M. 3agaun 1 yrpakHeHus 1o obiien 6uosorun. [Tocobue s yumrtenen. —
M.: ITpocBemienne, 1981. - 192c.

6. Ileryunu O.B. DnektuBHBIE Kypchl. IX MecTo 1 posib B 6M0JIOTMUE€CKOM OOpa3oBaHUN.//
“Buosiorus B mikose”. — 2004. - Ne7.

7. TlonomapeBa WU.H., Comomuu B.II., CupenbuukoBa I'.Jl. O6GIiass MeTommka OOy4YeHUS
6uosorun. M.: Msparenbckuit tenTp “Axamemus”, 2003. - 272c.

8. Briconkas M.B. Tpeunposounsie 3amaun. Bonrorpan. Yunrtens: 2005. 148c.

9. I'yiisteB B.I'. 3agaunuk no reseruke. M. Konoc1980.

10. Kyumenko B.C., Tlaceunuk B.B. buosorus. lllkonbHas omummuaga. ACT - Actpeiib.
M.2002. 300c.

11. A.B. ITumenos. Ypoku 6uosnoruu B 10 - 11 knaccax, pasBépHyTOe IJIaHMpPOBaHME (B 2
yactax. — Spociasib, - Akagemus passutust, 2006

12. TTumenoB A.B. Ypoku buosorvm. SIpocnasib. Yunresns roga Poccenm: 2003. 270 c.

13. Pugurep O.H. Buonorus. dxosyorust. DK3aMeHaIlMOHHbIE BOIPOCHI 1 oTBeThl. M.“AcT-
npecc mkoja” 2003. 54c.

14. TIporpammbl mjist 061ie06pa3oBaTeIbHbIX IIIKOJI, TMMHaswii, juieeB. buomorus. 5-11
kiacc. M.: IIpoda, 1999. - 224 c.

15. IOpkoBa U.N., Ilumkesnu M.JI O6mias 6uosorus: 10 kmacc: IToypouHbie TecThl:
TemaTuueckuit KOHTPOJb. Y uebHO-MeToauueckoe mocobue - M: IOuumnpecc,2004. - 192c.

16. B.IO. Kpectbsuuuos, I'.b. BaitHep. COOpHUK 3amau IO TeHETUKe C pelleHUsSIMU. -
Caparos: «JInmei»,1998. -156¢

17. b.X.Coxkonosckasi. 120 3agau no reHetuxe (¢ pewteHussvmu).uM.: Hentp PCIIN,1991.-88c.
18. C.O. [HOuxapéB TI'enetmka: Co6opHuk 3amau. - M.: HWspmatenbctBo «IlepBoe
ceHTsI6ps1»,2002.-112c.



19. C.MU. Bensumna, K.A.Kyspmuua, W.B.CepreeBa u gp. Pelenne 3amau 110
reHetnke.CI'MV,20009.

20. 3. OmutpueBa T.A., Cymatoxun C.B., I'ynenkoB C.U., MenseneBa A.A. Buonorus.
Yenosek. O61as 6uosorusi. Borpockl. 3amanust. 3amaun. — M.: Ipoda, 2002. - 144c.

21. Konnemnuust mpodmibHOro O6ydYeHMS] Ha CTapiieil CTymeHu oOiiero o6pa3oBaHMs.
Mockaa.

IIVN®POBBIE OBPA3OBATEJIbHBIE PECYPCbI 1 PECYPCbI CET UHTEPHET
1. http://www.eidos.ru - Digoc-1IeHTp AUCTaHIMOHHOIO 0O0pa3sOBaHUs

2. http://www.km.ru/education - YuebGHble MaTepuajbl M cjaoBapu Ha caurte «Kupumr u
Medonnir»

3. http://school-collection.edu.ru/catalog/search - Enmunasgs KkKowiekmus  UM¢pPOBBIX
06pa3oBaTeIbHbIX PECYPCOB

4. http://window.edu.ru/window/ - eaMHOe OKHO [AOCTyIa K OOpa3oBaTeJIbHbIM pecypcam
WHuTtepHeT mo 6mosornm.

5. http://www.5ballov.ru/test - TecT @1 abUTYPUEHTOB II0 BCEMY LIKOJBHOMY KYpCYy
6MOJIOTUN.

6. http://www.vspu.ac.ru/deold/bio/bio.htm - TeleKOMMYHMKALIMOHHbIE BUKTOPUHBI 10
61oJIOrMY - SKOJIOTUM Ha cepBepe BOpoOHEKCKOro yHUBepCUTeTA.

7. http://chashnikil.narod.ru/uchutil45.htm - Karanor cchlyiok Ha 06pa3oBaTe/ibHbIe PECYPChI
WurepHera o pasmeny "buonorus’.

8. http://ic.krasu.ru/pages/test/005.html -TecTsI M0 6MOJIOT M.

9. http://www.kokch.kts.ru/cdo/ - TectupoBanme On-line mo 6GmosorumM OIS ydyaimxcs 5-
11knaccos.

10. Ipyrue MHTepHET- peCcypchl HA YCMOTPEHME YUUTES M 00YUaIOIIXCST

Pecypchbl AMCTaHIIMOHHOTO O0yYeHMUS

1. http://www.informika.ru/- o6y4aroImx mporpaMmm o 6MOJOTUN U XUMUNA.

2. http://testipobiologii.ucoz.ru/ - TeCcTsl 10 6GMOJOTUM OT yUUTeNsT 6uoaorum MypoMLEeBO
KOy BiiagumupoBHBI (aBTOPCKMI TIEPCOHATBHBIN CANT)

3. http://www.ballov.net/login.php - TecTbl Ha cTpaHuile 3JIEKTPOHHOIO JHEBHUKA
ballov.net(aBTOpCcKUE pecypchl).



