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INOACHUTEJIbBHAS 3AIINCKA

[Tpu pa3paboTke mporpaMmbl O OUOJIIOTUN TEOPETHUYECKYIO OCHOBY IJISl OIPEICIICHUS
MOJIXO0J0B K (OPMUPOBAHUIO COJEpKaHUs ydeOHoro mpenmera «buonorus» cocTaBuiM:
koHuenryanbHbie monoxkeHus PI'OC COO o B3auM0O0OYCIOBICHHOCTH TIEJICH, COIEpKaHuUsI,
pe3yiabTaToB 00yUeHUs U TPeOOBaHUI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, IOJIOKEHUS 00
OOMIMX IEeNAX U MPUHIUIAX, XapAKTEPHU3YIOLUINX COBPEMEHHOE COCTOSIHIE CUCTEMbI CPETHETr0
oburero oOpazoBanus B Poccuiickoit denepannu, a Takyke MojI0KeHus o creruduke Onoaoruu,
e 3HaYCHUM B MO3HAHUU XKUBOM NPUPOJBI M 00ECIECUEHUH CYIIECTBOBAHUS YEJIOBEUECKOTO
obmiectBa. CoriacHo Ha3BaHHBIM MOJIOKEHUSAM, OTPEICTICHBI OCHOBHBIE ()YHKIIMU IPOTPAMMBI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma o Ouonoruu Jaét npeacTaBiIeHUE o 1esIX, 00 o0Iel cTpaTeruu oOydeHus,
BOCIIUTAHUS M Pa3BUTHsA OOy4alOUIMXCS CpPEJICTBaMU YydeOHOro mpenmera «buomnorusy,
orpenenser 00s3aTeNbHOE MPEIMETHOE COJEepKaHUEe, €ro CTPYKTYpY, paclpeleieHue o
paszenaM ¥ TeMaM, PeKOMEHIyEMYIO IOCIIE0BaTENbHOCTh U3yUeHHs] yueOHOro MaTepuaia ¢
y4€TOM MEXMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, TOTMKU 00pa30BaTEIbHOIO MpoIiecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYaroXCs.

B mporpamme 1o OWONOTHMHM TakXe YYUTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METAlpEeJMETHBIM M NPEIMETHBIM pe3yibTaTaM 00y4deHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BUJIOB Y4€0OHO-TIO3HABATEILHOMN JIEATEIbHOCTH/Y4EOHBIX NEHCTBHI 00ydaromuxcs
M0 OCBOCHUIO COZCPkKaHMs OMOJIOTUYECKOTO 00pa30BaHuUs.

B nporpamme no 6uonorun (10-11 kmaccsl, 6a30Bblii ypOBEHb) peain30BaH MPUHIIMII
IPEEMCTBEHHOCTH B U3yYeHHHM OWOJIOTHH, Onaromaps dYeMy B HEH MpocMaTpuBaeTcs
HaIlpaBJIEHHOCTh Ha pa3BUTHE 3HAHUH, CBSI3aHHBIX C (POPMHUPOBAHNEM €CTECTBEHHO-HAyYHOI'O
MHUPOBO33PEHHUS, LEHHOCTHBIX OPHEHTAlMi JIMYHOCTH, SKOJOIMYECKOTO MBIIIJICHHUS,
IPEJICTaBICHUA O 370pOBOM oOpa3e KM3HM M OEpeKHbIM OTHOIIEHMEM K OKpYXKarolieu
npupoaHoil cpene. IlosToMy Hapsny ¢ uM3ydeHHeM OOIEOMONIOrMYECKUX TEOpUM, a TaKKe
3HaHUH O CTPOEHHMM KMBBIX CUCTEM PA3HOTO paHra U CYIIHOCTH OCHOBHBIX IPOTEKAIOIIUX B
HUX IPOILIECCOB B IIPOrpaMMe 10 OMOJIOTHH Y/I€JI€HO BHUMaHUE UCIIOIb30BAHUIO MTOJTyYEHHBIX
3HaHWH B TIOBCEIHEBHOW JKM3HM IS pEUICHUS TPUKIATHBIX 3a1ad, B TOM YHCIE:
npoQMIaKTUKA  HACIEICTBEHHBIX  3a00JIeBaHMI  YENOBEKa,  MEIWKO-TEHETHYECKOTO
KOHCYJIbTUPOBaHMsI, OOOCHOBaHHMsS  3KOJOIMYECKM  II€JecCOO0pa3HOro  IMOBEACHUS B
OKpY’Karollel IpUpoAHOH cpele, aHalu3a BIUSHUS XO35SHCTBEHHON JEATEIbHOCTH YeIoBeKa
Ha COCTOSTHHE MIPUPOIHBIX U HCKYCCTBEHHBIX YKOCUCTEM. Y CHJIICHUE BHUMAHUS K TIPUKIIaTHON
HAIpaBICHHOCTH Y4eOHOro mpeaMera «BHOJOTHS» TMPOJUKTOBAHO HEOOXOJAUMOCTHIO
oOecrieyeHUs YCIOBUIM JUIs peIIeHUs OJHOM M3 aKTyaJbHBIX 3a7ad  LIKOJBHOTO
Ouosornyeckoro o0OpazoBaHMs, KOTOpas Ipeanojaraet (GpopMupoBaHHE Yy OO0YyYaroIUXCs
CIOCOOHOCTH aJaNnTUPOBAThCA K M3MEHEHUSM TUHAMUYHO Pa3BUBAIOMIETOCS COBPEMEHHOTO
MUpa.

Buonorus Ha ypoBHe cpenHero obuiero oOpa3oBaHUsS 3aHMMAaeT BakHoe MecTo. OHa
oOecrieunBaeT GOpMHUPOBAHUE Yy OOYUAIOIIMXCS MPEACTABICHUNH O HAYYHOM KapTHHE MHUDA,
pacmmpsieT W 0000maeT 3HaHWUS O JKUBOW MpHUPOJe, e€ OTIMYUTEIBHBIX MpH3HAKaX —
YPOBHEBOH OpTraHM3allMd W JBOJIOIHH, CO3AET YCIIOBHS JUISA: TIO3HAHUS 3aKOHOB JKHUBOU
npupozsl, (OpMUPOBaHMA (YHKUMOHAIBHON TI'PaMOTHOCTH, HAaBBIKOB 3JI0POBOTO U
6e30macHoOro 0opasa )KU3HH, IKOJIOTHUECKOTO MBIIUICHHS, IEHHOCTHOT'O OTHOIICHHS K KUBOU
MIPUPOJIE U YETIOBEKY.



bonbioe 3HaueHue OHOJOTMS MMEET TakKe Ul PpEIIEHUS BOCIMTATENIBHBIX U
pa3BUBAIOIIMX 337ad CpegHero oO0mero oOpa3oBaHUs, COLMANM3ALUU OOYUYAIOIIUXCS.
N3yuenne Ouosoruum oOecneunmBaeT yciaoBUs i (OpPMUPOBAHUS WHTEIUICKTYaJbHBIX,
KOMMYHHMKAIIMOHHBIX U HH(OPMALIMOHHBIX HAaBBIKOB, 3CTETUYECKOMN KYIbTYpBhI, CIOCOOCTBYET
MHTErpaluy OMOJIOrNYEeCKUX 3HAHUH C MPEACTaBICHUSAMH U3 IPYTUX y4eOHBIX IPEAMETOB, B
YaCTHOCTH, (PM3MKH, XUMHM M reorpaduu. Ha3BaHHbBIE MONOXKEHHS O NpEIHA3HAYCHUU
yuebHoro npeamera «bronorus» cocTaBUiIM OCHOBY JJIsl ONIPEIEIICHUS TIOJX0/I0B K 0TOOpY U
CTPYKTYPHUPOBAHUIO €T0 COJIEPKaHUs, IPEACTABICHHOr0 B IIPOrpaMMe 1o OHOJIOTHH.

OT100p copeprxkanus yuebHoro npeamera «buosorus» Ha 6a30BOM ypOBHE OCYILECTBIIEH
C MO3UIMHA KyJIbTYPOCOOOPa3HOrO IMOAXO0Ja, B COOTBETCTBHHM C KOTOPBIM OOydarommecs
JOJDKHBI OCBOMTH 3HAaHMS M YMEHUS, 3HA4MMble A5 (HOpMUpPOBaHHS OOIIEH KYIbTYpHI,
ONpEeACIAIOIME aJcKBaTHOE IIOBEIECHUE YEJIOBEKAa B OKPYKAIOIIEH HPUPOJHON Cpele,
BOCTpeOOBAaHHBIE B IOBCEJHEBHON JKU3HU U IpaKkTU4ecKoil aesresnpHocTH. Ocoboe MecTo B
JTOM CHCTEME 3HAHMM 3aHUMAIOT AIEMEHTBI COJIEpKAHUSA, KOTOPBIE CIy’KAaT OCHOBOW IS
(GbopMUpOBaHUS HPEJICTABICHUNH O COBPEMEHHOW E€CTECTBEHHO-HAyYHOW KapTHMHE MHUpa U
LIEHHOCTHBIX OPHUEHTALUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX TI'yMAaHU3aLUU OHOJIOIMYECKOIO
obOpazoBaHwUs.

CTpyKTypHpOBaHHE COJIEp)KaHHUS Y4eOHOrO Marepuaja B IporpaMme Mo OHOJOTHH
OCYILIECTBJIEHO C Y4ETOM NPUOPUTETHOIO 3HAUECHUS 3HAHUHN 00 OTIMYUTEIbHBIX OCOOEHHOCTAX
JKUBOM TIPUPOJBI, O €€ YpOBHEBOM OPraHM3allMd WU JBONIOLMH. B COOTBETCTBUHM C ITHM B
CTPYKType yueOHOro npeamera «buoorusy BblIeIeHbI CIeyIOIUe ColepKaTeIbHbIe TMHUN:
«buonorus kak Hayka. MeToIbl HAyYHOTO TIO3HAHUs», «KIteTka Kak OMOI0rHYecKas CHCTeMay,
«Opranusm Kak Ouosiorndeckas cucrtema», «Crucrema 1 MHOrooopasue OpraHu4eckoro Mupa»,
«OBOJIIOLINS KUBOH MPUPOABI», «IKOCUCTEMBI U MIPUCYILIUE UM 3aKOHOMEPHOCTI».

Llenp m3yuenus ydeOHoro mpenmera «buosnorus» Ha 0a30BOM YpOBHE — OBIJIAJCHHE
00y4JaroIMMHUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIIBHON OpraHu3alliy >KUBBIX CHUCTEM
pa3HOTro paHra u NpHOOPETeHNE YMEHUM HCTIOIB30BaTh 3TH 3HAHUS JUIsl TPAMOTHBIX JCHCTBUIA
B OTHOLICHUU OOBEKTOB >KMBOM MPUPOJIBI U PEIIEHUS Pa3IMYHBIX KU3HEHHBIX MPOOIEM.

JocTmwxkenue 1enu u3zydeHus ydeOHoro mpeamera «buonorus» Ha 6a30BoM ypoBHE
oOecrneunBaeTcs pelIeHueM CIEAYIOIMNX 3a1au:

OCBOEHHE OO0YYaroIIMMHUCA CHCTEMbl 3HAHUM O OWOJIOTMYECKUX TEOpHUSX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, MpaBUiIaX, CIyXKalluX OCHOBOW i (OpMHUPOBAHUS
IIPEJICTaBICHUA O €CTECTBEHHO-HAyYHOM KapTMHE MHpa, O METOJaX Hay4yHOro IO3HaHUf,
CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSX JKUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3alluH,
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUH;

¢dopmupoBaHUEe y 00YyYaOLINXCS O3HABATENbHBIX, HHTEIEKTYAIbHBIX U TBOPUYECKUX
CHOCOOHOCTEH B IpOIECcce aHAIN3a IAHHBIX O IMYTSX Pa3BUTHs B OMOJIOIMH HAyYHBIX B3IJIAJIOB,
UJEN U MIOJIXO/I0B K U3YYEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OPTaHU3aLNN;

CTaHOBJIEHHE Yy oOOydaromuxcsi oO0meld KyJIbTypbl, (PYHKIIMOHAIBHONH TPaMOTHOCTH,
pa3sBUTHE YMEHUI OOBICHATH M OLICHUBATH SIBJICHUS OKPYKAIOIIEro MUPa KUBOM MPUPOILI HA
OCHOBAHMH 3HAHUH U OMBITA, MOJYYSHHBIX IPU U3yYEHUH OUOJIOTUH;

dbopMupoBaHre y o0ydaroluxcsi YMEHUN WIUTIOCTPUPOBATh 3HaYEHHE OMOJIOTMYECKUX
3HAHUM B TNPAKTUYECKOW JEATEIbHOCTH YEJIOBEKA, PA3BUTHH COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOIOTHiA;



BOCMHUTAaHUE YOEXKJAEHHOCTH B BO3MOKHOCTH IMO3HAHUSI YEJIOBEKOM >KHMBOM MPUPOJIBL,
HEOO0X0IUMOCTH OEpeXHOro OTHOWIEHHS K HeH, COONIOJEHUS STUYECKUX HOPM NpHU
POBEICHUH OMOJOTMUYECKUX UCCIIeIOBAHUM;

OCO3HaHHE LIEHHOCTU OMOJIOTUYECKUX 3HAHUI JJISl MOBBILIECHUS YPOBHS AKOJIOTHMUYECKOM
KYJIBTYPBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

npUMeHeHHe TpUOOPETEHHBIX 3HAHUN M YMEHHUH B MOBCEIHEBHOMW YXKM3HU ISl OLIEHKU
MOCJIECTBHI CBOCH NEATENHPHOCTH 1O OTHOIICHHUIO K OKpYXarolled cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHUE U COOJIOICHHE Mep TPODHUIAKTHKY 3a00IeBaHUT.

B cucreme cpennero obmero oopasobanus «buonorusy, usydaemasi Ha 6a30BOM YpOBHE,
SBIISICTCA 0053aTENIbHBIM y4eOHBIM HPEIMETOM, BXOISIIMM B COCTaB MPEJAMETHON 00JIacTH
«EcTecTBeHHO-HaY4HBIE ITPEIMETHI.

Jns n3yuenust Guosoruu Ha 06a30BOM YPOBHE CpEIHEro 00111ero 00pa3oBaHus OTBOAUTCA
68 yacoB: B 10 xiacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3p OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYCCKIUMH U JIPYTUMU
€CTECTBCHHBIMU HayKamu, QUIOCO(Heil, STUKON, 3CTeTUKONH W mpaBoM. Ponp Ouonoruum B
(dbopMUPOBAHUN COBPEMEHHOM HayuHOU KapTUHBI Mupa. CucTeMa OMOJOrHYeCKUX HayK.

Metoapl mO3HaHUS JKMBOM mNpupoAbl (HAOMIOAEHHE, DKCIEPUMEHT, OIHCAHHE,
u3MepeHue, Kiaccuukanus, MoICIMPOBAHNE, CTATUCTHYECKAst 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

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

Tabmuie! 1 cxeMbl: «MeTo/IbI TO3HAHUS )KUBON PUPOIBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[TpakTueckass padora Ne 1. «Vcnosb30BaHHE PA3IUYHBIX METOJOB INPU H3YUYEHUU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

XKussie cuctemsl (OnocHCTEMBI) Kak MpeAMET M3ydeHus: Omonoruu. OTINYHE KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OuocucTeM HM WX pa3HooOpazue. YPOBHH OpraHu3alil OHOCHUCTEM:
MOJICKYJISIPHBIM,  KJIETOYHBIM, TKAaHEBbIM, OpPraHU3MEHHBIA, MOMYISLIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTeOeHOTHYECKHH ), OMOC(HEPHBIN.

JdemoHcTpaumMu:

Tabmumel 1 cxembl: «OCHOBHBIE TPU3HAKH KU3HU», «YPOBHU OpraHU3allUU >KUBOUN
MPUPOIBI.

O6opynoBanue: moaens Mosekynnsl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHUYECKUH  COCTaB  KJIETKU. XUMHUYECKHE  DJIEMEHTBI:  MaKpOXJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIIUM BOJABI U MUHEPAIBbHBIX BelIeCTB B KieTke. [loanep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMHHOKHCIOTBI — MOHOMEpHI OENKOB.
He3zameHuMble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHU CTPYKTYPBI
OCIKOBOM MOJIEKYNbI (TIEpBUYHAS, BTOPWUYHAS, TPETUYHAS W YETBEPTUYHAS CTPYKTYpa).
XuMmudeckue cBoicTBa 0enKkoB. bruonorndyeckne GyHKIMH OETKOB.

®depMeHTHI — OuoNornueckue katanuzatopbl. CTpoeHue gepMeHTa: akKTUBHBIN LIEHTD,
cyoctpatHas crneuuduunocts. Kodepmentsl. Butamunbl. Otiauuus QEepMEHTOB OT
HEOPraHMYECKUX KaTaJIu3aToOpPOB.

VYrneBonpl: MoOHOcaxapuabl (TJIOKO3a, pubo3a H E€30KCHUpHO03a), Arcaxapubl
(caxaposa, J1akTO3a) M TOJHcaxapuabl (Kpaxmal, TIMKOTEH, IeJUTioj03a). buomornyeckue
(GYHKLIUU YTIIEBOJOB.

Jlununaer: Tpurmunepunsl, Qgochomununel, crepouabl. ['mapodunsHO-TUAPOPOOHBIE
cBoiictBa. buonoruueckue ¢pyukuu nunuaos. CpaBHEHUE YIIIEBOI0B, OETKOB U TUMUAOB KaK
HMCTOYHHUKOB YHEPTUU.



Hyxneunnoseie kucnotel: JIHK u PHK. Hykneotuasl — MOHOMEpHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢pynkuuu JIHK. Crpoenue u ¢ynkuun PHK. Buner PHK. AT®: crpoenue u
byHKINN.

[MuTonorus — Hayka o kinerke. KilerouHnas Teopust — npumep B3aUMOJEHCTBUS UACH U
(akTOB B HAYYHOM [1O3HAHUU. METO bl U3yUEHHsI KIICTKH.

Knerka kak nenoctHas sxuBasi cucrema. O01ie Npu3Haky KJIETOK: 3aMKHYTasi Hapy>KHast
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tumbl KIETOK: 3yKapuoTHYecKass W IpokapuoTHueckas. OCOOEHHOCTH CTPOEHUs
MPOKAapUOTUYECKOW KJeTKH. Kierounas creHka Oaktepuil. CTpoeHHE 3YKapHOTHYCCKOMN
kJeTki. OCHOBHBIC OTJIIMYHSI PACTUTENILHON, )KUBOTHOM U TPHOHON KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIIETOK — KJIETOYHAs! CTEHKA, TIMKOKAIHMKC, UX (DYHKIIHH.
[Tna3matnueckass MemOpaHa, e€ cBoiictBa M (yHKuMu. lluTommasma m e€ oOpraHou[bl.
OpnHomeMOpannble  opranounsl  kietku: OIIC, ammapat  ['onbaku,  JIM30COMBIL
[ToryaBTOHOMHBIE ~ OpraHOWJbl  KJIETKH: MUTOXOHIpHUM, IacTuiabl. llpoucxoxineHnue
MUTOXOHJIpUM M 1utactui. Buasl ninactun. HememOpaHHble OpraHoubl KJIETKU: pUOOCOMBI,
KJICTOYHBIA LIEHTP, LEHTPHUOIM, PECHUYKH, XKIYyTMKA. DYHKIMHM OPraHOMIOB KIIETKH.
Bxirouenusi.

Anpo — perynaropHblii ueHTp KieTku. CrpoeHue sapa: sjaepHas 000JI0uKa,
KapuoIlla3Ma, XpOMATHH, SIAPBIIIKO. XpPOMOCOMBI.

TpaHcIOpT BELIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lIsann, M. [lneiinen, P. Bupxos, Jx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

[uarpammsl:  «PacnpeneneHne XHMMHUYECKHMX JJIEMEHTOB B HEXHBOW IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmuupe!l u cxembl: «llepuoanueckas TabnMIa XUMUYECKUX JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI  BOABI», «buocunTes Oenka», «CtpoeHue Moyekynabl Oenkay, «CTpoeHue
depmenta», «HyknennoBsle kucnotsl. JJHK», «Ctpoenue monexynsr AT®», «Ctpoenue
DYKapUOTHUYECKON KIEeTKN», «CTpoeHHE >XMBOTHOM KIETKW», «CTpOEHHE PpacTUTENIBHON
KIeTKn», «CTpoeHne nNpoKapuoTUYECKON KIeTkw», «CTpoeHue siapa KIETKU», «YTIeBOIbD,
«JInmm ey,

OOGopynoBaHue: CBETOBON MHMKPOCKOIN, 000pyJOBaHKE JUld NPOBEAEHH HAOIIIONECHUH,
U3MEpPEHUH, 3KCIIEPUMEHTOB, MUKPOIIpEnapaThl paCTUTENbHBIX, )KUBOTHBIX U OaKTepHaIbHbBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKre padoThi:

JlaGopatopHast pabota Ne 1. «/3yueHne KataluTHUYEeCKON aKTUBHOCTU (epMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopuast pabora Ne 2. «M3yueHue CTpPOCHHs KJIETOK PACTEHUM, KMBOTHBIX H
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. 7KusHenesiTeIbHOCTh KJIETKH.

OOmen BemiecTB, unauM MeTabomm3Mm. Accumuisanus (IJIaCTUYECKUH OOMEH) u
JUCCUMMIIALINSA (SHEPreTHYecKrii 0OMeH) — JIB€ CTOPOHBI €QMHOIO Mpoliecca MeTadoIu3Ma.
Posb 3aK0HOB COXpaHEHHUs BELIECTB U SHEPTUU B IOHUMAaHUU MeTa0o0In3Ma.

Tumnbr oOMeHa BellecTB: aBTOTPOHBIN U rerepoTpodHsbIil. Ponbs pepmenToB B oOMeHe
BELIECTB U IIPEBPALICHUH SHEPTUHU B KIIETKE.



®otocunre3. CBeroBas M TeMHOBas (a3bl ¢oTtocuHTe3a. Peakumm QorocuHTE3A.
DddextuBHOCTh (hoTOCHMHTE3a. 3HaueHHe (GOTOCHHTE3a JUIsl KU3HU Ha 3emie. BrusHue
YCIIOBHHA cpeibl Ha (JOTOCHHTE3 U CIIOCOOBI MOBBIICHHS €0 MPOIYKTUBHOCTU Y KYJIbTYPHBIX
pacTeHuil.

XeMocHHTe3. XEeMOCHUHTE3UPYIOIINe OakTepruu. 3HaYeHHEe XeMOCHUHTE3a IS JKU3HHU Ha
3emue.

OHepreTuyecknii oOMEH B KJeTKe. PacmiernyieHue BelecTB, BbIICICHHE U
AKKyMYJIMPOBAaHHE YHEPTHH B KJIETKE. DTallbl SHepreTuueckoro oomena. ['mukonus. bpoxxenue
u ero BuAbl. KHCIOpPOOHOE OKHCIEHHE, WIM KIETOYHOE JAbIXxaHue. OKHUCIUTEIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuunoro cuHTe3a. ['enermueckas mHdpopmanusa u JHK. Peammuzaunums
TreHEeTHYECKON MHPOpMAIMKU B KJIETKe. | eHeTUUeCKHil KOJI U €ro CBOMCTBA. TpaHCKPUITIIHS —
maTtpuuHblii cuate3 PHK. Tpancusmus — Guocunres 6enka. Dtanbl TpaHcnauuu. KogupoBanue
aMUHOKUCIIOT. Ponb pubocom B GuocuHTe3e Oerka.

Hexnerounsie ¢opmbl xu3am — Bupychl. Hctopust otkpwitus BupycoB (. W.
WBanoBckuii). OCoOEHHOCTH CTPOCHUS M KU3HEHHOIO IHMKJIAa BUpPYCcOB. bakrepuodaru.
bonesnu pacrenuit, )KUBOTHBIX U Y€JIOBEKA, BbI3bIBAEMbIC BUpycamu. Bupyc uMMyHoaedumura
yenoeka (BUY) — Bo3Oynurens CITM/]a. OGpaTHas TpaHCKPUIIIHS, peBEpTa3a U UHTETpasa.
[IpodunakTrka pacripocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer w  cxembl: «Twumbl  mtanus», «Metabomm3m», «MUTOXOHIPHSIY,
«QHepreTuueckuil 0omMen», «Xaopomiacty, «®orocunres», «Ctpoenue JHK», «Ctpoenue u
¢yHkunoHnupoanue reHa», «Cunte3 Oenka», «['eHernueckuii koa», «Bupyce,
«bakrepnoparn», «Ctpoenue u >xu3HeHHbI! wnukn Bupyca CIIM[la, OGakrepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-antuinkanuu «Y apoenne JJHK u tpanckpunmmsy, «buocunres
Oenkay», «CTpoeHue KIeTKn», Mojiedb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1Mk, WM >KM3HEHHBIM LUK KieTku. MHTepdaza m muros. Ilpoueccsl,
npoTekaronme B uurepdasze. Permkanus — peakuus marpuunoro cunresa J{HK. Ctpoenue
XpoMocoM. XpOMOCOMHBINM Ha0Op — KapUOTHM. [IUTUIOWAHBIN U TarIouIHBIA XpOMOCOMHbBIE
Habopel. XpoMaTuabl. LluTonornyeckne 0CHOBBI pa3MHOXKEHHUS U MHAMBUAYAIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenune xnerkun — muro3. Craauum murtosa. llporecchl, mpoucxoasniye Ha pa3HbIX
CTaauAX MUTO3a. buonornueckuii CMbICI MUTO3A.

[Tporpammupyemasi ruOesb KJIETKH — aronTo3.

@opMBl  pa3MHOXKEHHSI OpraHM3MOB: Oecrmojoe U mojoBoe. Bunel Oecronoro
pPa3MHOXKEHUS: JIeJIeHHE HaJIBOE, TOYKOBAHUE OJIHO- U MHOTOKJIETOUHBIX, CIOPOOOpa30BaHUE,
BEreTaTUBHOE pa3MHOKEHUE. VICKyCCTBEHHOE KIIOHMPOBAHNE OPraHU3MOB, €I0 3HAYEHUE IS
CEJIEKIINH.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meiio3. Ctaguu meiiosa. [Ipoueccsl, mpoucxoadiue Ha ctaauax menosa. [loBenenue
XpoMocoM B Meiio3e. KpoccuHrosep. buonornyeckuii CMbIC U 3HaUEHUE MENH03a.

["ameTorenes — nmpouecc 00pa3o0BaHuUs MOJIOBBIX KJIETOK Y )KUBOTHBIX. [1070BbIE jKe1e3bl:
CEMEHHHKHU U AnYHUKU. OOpa3oBaHNEe U Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTo30u,



SUIEKIIETKa) — crhepMmaroreHe3 W oBoreHe3. OCOOCHHOCTH CTpOEHHUS SULEKIETOK |
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.

NuauBuayanibHoe pa3BuTHe (OHTOTeHE3). DOMOpHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Oransl YMOPHOHAIBHOIO Pa3BUTHS y MO3BOHOYHBIX XMBOTHBIX: JAPOOJIEHHE, racTpyIsiLus,
opranoreses. [loctamOpronanbHoe pa3BuTue. THUIBI TOCTIMOPHUOHAIBHOTO PA3BUTHS: IPAMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (HaKTOPBI, CIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pasButue pacreHmii. OHTOreHe3 IIBETKOBOIO PACTEHUsS: CTPOCHUE CEMEHH,
CTaJInM PA3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «POpPMBI Pa3MHOKEHUSI OPTAaHU3MOBY, «/|BOIHOE OIIIOAOTBOpPEHHE
y LBETKOBBIX pacTCHMi», «BererarnBHOe pa3MHOKEHHE pacTeHMI», «/leneHne KineTku
6axrepuit», «CTpoeHHEe MOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMbBI», «KIleTOYHBIN LUK,
«Penmukanus JJTHK», «Muto3», «Meno3», «IIpsamoe n HenpsiMoe pa3BUTHE», «l'ameTorenes y
MJIEKONUTAOIIUX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MUKPOCKOIN, MUKpompenapatsl «CrepMaTo301ibl MIEKOIUTAIOIIET 0,
«lineknerka MIEKONMUTAIOIIEro», «KapuoKuHe3 B KIETKax KOpellKa JyKa», MarHuTHas
MoJenb-anmInKanms «/lenenue kinetkuy, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HaOmroeHrue MUTO3a B KJIETKaX KOHYMKA KOpeEIIKa JIyKa
Ha FOTOBBIX MUKPOIIPENapaTax».

Jlaboparopuass pabora Ne 4. «lI3ydeHue CTPOCHHS IIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax».

Tema 6. HacsieqcTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3agaum reHetuku. Mcropust pa3BuTHs reHeTHKH. Ponp nurtonoruu u
HMOpHOJIOTUH B CTAHOBJIEHMM T€HETUKH. Bkiang poccHiickMX M 3apyOeKHBIX Y4YEHBIX B
pa3BUTHE TEHETUKH. MeToasl TEeHEeTUKH (TUOPUIIOIOTHYECKUN, LIMTOT€HETUYECKH,
MOJIEKYJISIpHO-TeHeTHUecKUit). OCHOBHbIE FeHeTHUeCKUe MOHATH. ['eHeTnueckass CUMBOJIMKA,
UCIIOJIb3yEMasi B CXEMaX CKpELIMBaHUM.

3aKOHOMEPHOCTH  HAaclieZIOBaHUs TPU3HAKOB, ycTaHOBJIeHHble [. MeHaenewm.
MonorudpuaHoe CKpelirMBaHue. 3aKOH €IuHO-00pa3us TUOpUIOB IEPBOrO IOKOJIEHHMS.
[TpaBwiio nOMUHUPOBaHUA. 3aKOH pAacCIUEIUICHHWs] NPU3HAKOB. ['MIOTE3a YUCTOTHI TraMmer.
[TostHOE M HENMOJIHOE JOMUHUPOBAHHUE.

JurubpunHoe ckpeuMBaHue. 3aKOH HE3aBHCHMOIO HAclleJJOBaHMSI IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI AUTMOPUIHOTO CKPEIIMBAHUA. AHAIU3UPYIOIIEEe CKpEIlMBaHUE.
Mcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS [T OTIPE/IeTICHUs] TEHOTUIIA OCOOH.

CueruieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana mo cuelIEHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cluemnieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHasI TEOPHUS HACIEACTBEHHOCTH. | eHeTHYeCKHe KapThl.

I'eneruka nosia. XpoMOCOMHOE OIIPEAEIEHUE 110J1a. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHble U reTeporaMmeTHsle opraHu3Mbl. HacnenoBaHue mpU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

N3meHunBoCTh. Buabl M3MEHUYMBOCTH: HEHACIEJICTBEHHAs W HacielncTBeHHas. Poib
cpelbl B HEHACTEICTBEHHOH HM3MEHUMBOCTH. XapaKTepUCTUKA MOAU(UKAITUOHHOU
U3MEHYMBOCTHU. BapuanuoHHBIA psAX U BapuallMOHHAs Kpubas. HopMa peakuuu npusHaka.



KonnuecTBeHHbIE M KAaueCTBEHHbIC TMPHU3HAKKM M MX Hopma peakiuu. CBOMCTBa
MOIU(UKAITIOHHONH H3MEHUYHUBOCTH.

HacnencrtBennas,  wiM ~ TEHOTHUNIMYECKas,  M3MEHYMBOCTh.  KomOuHaTHBHAs
M3MEHYMBOCTh. Melo3 W MO0JIOBOM mpolecc — OCHOBa KOMOWHATMBHON W3MEHYHBOCTH.
MyranuonHast usMeHuUnBOCTb. Kitaccudukanus MyTanuii: TeHHbIE, XPOMOCOMHbBIE, TEHOMHBIE.
Yacrora u mpuyuHBl MyTauuid. MyrtareHHble ()akTopbl. 3aKOH TOMOJIOTUYECKHUX PSIAOB B
HacleAcTBeHHOM n3MeHunBocty H. M. BaBunosa.

BHesinepHas HacneqCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka yenoseka. Kapuorun uyenoBeka. OCHOBHBIE METO/bl I'€HETHUKH YEJIOBEKA:
TCHEAIOTUYCCKUH, ONU3HELOBBIM, [UTOTCHETHYCCKHH, OWOXMMHUYECKUH, MOJEKYISIPHO-
reHeTuyeckuil. COBpPEMEHHOE OIPEJCIIEHNE TE€HOTHIA: ITOJIHOTEHOMHOE CEKBEHUPOBAHUE,
TeHOTUIIMPOBaHKE, B TOM uucie ¢ nomoiubto [1I[P-ananusza. HacnencrBennsle 3a0oneBaHust
YeloBeKa: TeHHble Oo0Je3Hu, OO0Ne3HH C HACJIEeICTBEHHON MpeapacroyioKeHHOCTHIO,
XpoMocoMHbIe Oosne3nu. ComaTtndeckue W TeHepaTUBHbIE MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 310pOBOTO 00pa3a KU3HM, AMATHOCTUKH, TPO(DUITAKTUKH U JICYCHHUS TEHETHYECKIX
Oone3neil. MeanKo-reHeTUuecKoe KOHCYJIbTUPOBaHUE. 3HAUCHUE MEAUIIMHCKOW T'€HETUKU B
MPEIOTBPALICHUH U JICYEHUU TeHETUYECKIX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckwnii, H. 1. BaBmiios.

Tabmuie! 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IIUTOI€HETUYECKasi OCHOBAY,
«3aKOH pacUICIUIEHUs W €ro LHUTOTeHETHYECKass OCHOBa», «3aKOH YHCTOTHI TaMerTy,
«luruOpusnnoe ckpemuBanuey», «LluTonornueckue OCHOBBI TUTMOPUAHOIO CKPEIIMBAHUSY,
«Meno3», «B3anMonencTBUEe aJUIEIBHBIX TE€HOBY», «l'eHeTnueckue KapThl pacTeHUH,
JKUBOTHBIX U 4YeNloBeKay, «['eHeTuka nomna», «3akOHOMEPHOCTH HACIEOBaHUs, CIIEIUIEHHOTO C
nosiom», «KaproTumel 4eaoBeKa 1 )KUBOTHBIX», « Byl usMmeHunBoCcTHY, «MoauprkannonHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-hakropay», «I'eHeTuka rpynn KpoBu», «MyTannoHHas
WU3MEHUYUBOCTbY.

O6opynoBanue: MoJenu-anuIuKauu «MoOHOTHOpUIHOE cKpenuBanuey, «HemomaHoe
JOMHUHUpOBaHME», «JluruOpunHoe ckpemuBanuey, «llepekpéct xpomMocom», MUKPOCKON U
MuKpornpenapar «/Ipozodpuna» (Hopma, MyTaiuu GopMbl KPbLIIBLEB U OKPACcKH Teja), repoapuit
«I"opox MOCeBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopaTtopHnas pabota Ne 5. «M3yueHue pe3yapTaTOB MOHOTHOPUIHOTO U TUTHOPHTHOTO
CKpEIIMBaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopatopnass pabora Ne 6. «U3yueHne MoOAM(UKALMOHHOW W3MEHYMBOCTH,
MOCTPOEHNE BAPUALIMOHHOTO PsI/Ia U BApUALIMOHHON KPUBOW».

Jlaboparopnas pabGora Ne 7. «AHanmu3 wyrtanuii y Jpo3ouibl Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpakTuaeckas pabota Ne 2. «CocTaBneHUe U aHAIH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuus Kak HayKa U IpoIecc. 3apoKAeHUE CENEKINU 1 JomecTukanus. Yuenue H. 1.
BaBunoBa 0 neHTpax NPOUCXOXKIEHUS M MHOrooOpasusi KyJIbTYpHbIX pacTeHui. LleHTpbl
MPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, LITAMM.

CoBpeMeHHBIE METOIbI CEJIEKINH. MacCOBBIN ¥ WHANBUAYAILHBIH OTOOPHI B CEJICKIIUU
pacTteHuil 1 )kUBOTHBIX. O1IeHKa SKCTepbepa. biIM3kopoacTBEHHOE CKpelBaHe — MHOPHJIMHT .



Uucras nuausg. CKpelmMBaHWE YHUCTBIX JUHUK. [erepo3uc, wunm rTUOpUAHAS CHIIA.
Hepoacteennoe ckpemmBanue — ayrOpuauHr. OtaanéHHas rulOpuausanus U e€ YCIexu.
NcKyCCTBEHHBIN MYTAareHe3 M IMOJYYEHUE IMOJUILIONI0B. JJOCTHIKEHUS CENEKIIMU PACTCHU,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosorus Kak oTpacib NPOW3BOJACTBA. ['€HHas HMH)KEHepus. ODTambl CO3JaHUsA
pexomOuHanTHOM JIHK m Tpancrennsix opranusmos. Kierounas unkeHepus. Kinerounsie
KYJIbTYpBL. MUKpOKIIOHAIBHOE pa3sMHOXKEHUE pacTeHui. KitonupoBanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO35MCTBEHHBIX OPraHU3MOB. DKOJOTMYECKHE U ITUYECKHE
npo6sieMbl. ['MO — renerTnuecku MOAUPHUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpauu:

IToprpersr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmuipl U cxembl: kapTa «L{eHTpbl MPOUCXOXKICHUS U MHOT000pa3usl KyJIbTYpPHBIX
pacteHui», «Ilopoabl ToMaTHUX KUBOTHBIX», «COpTa KyIbTYpPHBIX paCTeHHI», «OTHanEHHAS
rubpuam3anusy, «Paborel akagemwka M. @. HBanoBaw, «llomummonausy, «OOBEKTHI
OunorexHonorun», «Knerounsie KyabTypsl U KJIOHUpOBaHUE», «KOHCTpyHpOoBaHUE U IEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MYJSKU IJI0JI0B M KOPHEIUIOJ0B TUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03SHCTBCHHBIC PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METO/bI U JOCTHXKEHHUS CENEKIMN PACTeHUI U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO ()epMy, COPTOUCIIBITATENbHBIN Y4aCTOK, B TEIJIMYHOE
XO03sICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosroIMOHHASA OHOJIOTHS.

[TpennochbuIKu BOSHUKHOBEHHUS IBOJIIOLIMOHHON TEOpUU. DBOJIIOLIMOHHAS TEOopus U €€
MecTO B OMoJ0ruy. BiysHue 3BONIOLIMOHHON TeOpHH Ha pa3BUTHE OMOJIOTHU U IPYTHUX HayK.

CBunerenscrBa 3BosoLMH. llanieoHTONOrMYECKHE: MOCIEA0BATEIBHOCTD MOSABICHUS
BUJOB B TMaJCOHTOJIOTUYECKON JieTomucH, mnepexoansie (opmbl. buoreorpapuyeckue:
CXOJICTBO U paznuuue payH u Haop MaTepuKOB U OCTPOBOB.

OMOPHOJIOTHUECKUE: CXO/ICTBA U PA3IUYUs SMOPHOHOB PAa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHBIE, PYIMMEHTapHbIE OpraHbl,
aTaBU3Mbl. MoJEKyIsIpHO-OMOXUMHUYECKUE: CXOJCTBO MEXaHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METab0IMUECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHas teopus Y. JlapBuHa. IlpennocbulkM BO3HUKHOBEHMS JapBUHU3MA.
JBIKylme Cuiibl 3BOJIONUHM BUAOB 1O JlapBuHy (M30BITOYHOE pa3MHOXXEHUE MpU
OTPaHUYEHHOCTH PECypCOB, HeolpeaeNEéHHas W3MEHUHMBOCTh, OOphOa 3a CyIIeCTBOBAaHHUE,
€CTECTBEHHBIN OTOOD).

Cunrerudeckas teopus sBoorun (CTD) u e€ ocHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonynsanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBuxymiue cuibl (akTopbl) SBOMIOIUHN BHAOB B MpHpojae. MyTalmoHHbIN npolecc u
KOMOMHATUBHAsT HM3MEHYMBOCTh. llomynsuuoHHbIE BONHBI U jApeid reHoB. M3omsamus u
MUTpaus.

EcrectBeHHbIil 0TOOp — Hampaisitounii gaxkrop sBomonun. PopmMbl €CTECTBEHHOTO
otbopa.



[Ipucnioco0neHHOCT, ~ OpraHU3MOB  Kak  pe3yiapTaT  dBoiouuu.  [Ipumepsr
npUCroco0IeHNUH Y OpraHu3MoB. ApoMOp(O3bI U UAHO-aJATAILUH.

Bun u BugooOpaszoBanume. Kpurepuu Buma. OcHOBHBIE (POPMBI BHI000pa30BAHUS:
reorpaduueckoe, 3KOJI0rHuecKoe.

Maxkposomornus. @opmbl BoNOLMH: (UIIeTUYECKas, JUBEPreHTHAsl, KOHBEPreHTHas,
napasuienapHasi. HeoOpaTuMocCTh 3BOMIOIMH.

[TpoucxoxzaeHue OT  HeCHELMAIM3UpPOBaHHBIX  HpeakoB.  IIporpeccupyromas
crienuanu3anys. AfanTuBHas pajdanysl.

JdemoHcTpaumuu:

[Toprpetsr: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkenb, @. Miomnep, A. H. CeBepiios.

Tabmuupel U cxembl: «Pa3BuTue oOpraHudeckoro mupa Ha 3emiie», «3apoJbIlu
MO3BOHOYHBIX KUBOTHBIX», «ApxeonTepukc», «DopMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«EcrecTBenHbli  0TOOpP», «MHOrOOOpasue COpPTOB pacTeHHi», «MHOrooopasue mopos
KUBOTHBIX»,  «llomynmsanum»,  «MyTalMOHHas  W3MEHUYUBOCTbHY, «ApomMopdo3bI»,
«Unnoananrtamumny, «O0mas aereHepanusy, «JBuxymme cuibl dBomonuny, «Kapra-cxema
Mmapupyta mytemectsus Y. Jlapsunay, «bopnba 3a cymectBoBanue», «lIpucnoco0i1eHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTUISCKOE BUI000pa30BAHUE).

O06opynoBaH¥ue: KOJUICKIHS HACCKOMBIX C PA3TUIHBIMU TUIIAMHU OKPACKH, HA0OP IIOI0B
u cemsH, Kojuiekuusi «lIpuMepsl 3alUTHBIX NPUCHOCOONECHUN Yy >KUBOTHBIX», MOJEIb
«OCHOBHbIE HAaNpaBJICHUs 3BOMIOLUNY», 00bEMHass Monenb «CTpoeHue TOJOBHOIO MO3ra
[I03BOHOYHBIX».

buoreorpaduueckas kapra mupa, KouleKuus «@DPopMBl COXPAaHHOCTH HCKOMAeMBIX
YKUBOTHBIX U PaCTEHHI», MOJEIb anuinkanus «llepekpéct xpomocom», BIIaXKHbIE IIPENapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe NATYHIKH», MHKporpenapar «/[pozoduna» (HopMma,
MyTaluuu (GOpMbI KPbUILEB U OKPACKH TEJa).

JlabopaTopHble U NpakTHYeCKHe PadoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHuE BUJIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopHass pabora Ne 2. «OmnucaHue NpPUCHOCOOIEHHOCTH OpraHuzMa M eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU Ha 3emJie.

JloHay4HBIE ITpeICTaBICHMS O 3apOKAEHUH KU3HU. HayuHble rMIIOTE3b1 BOSHUKHOBEHHUS
XKHU3HU Ha 3emuie: abMoreHe3 M MaHcrnepMus. XUMHUYecKas dBOJIOIUSA. AOMOTeHHbIN CHHTE3
OpraHMYECKHUX BEIIECTB M3 HEOPraHWYEeCKUX. OKCIHEPUMEHTAlIbHOE IOJTBEPKICHUE
XUMHYECKOH 3BooIu. HauanpHbIe Tamsr Ononornueckoi Bororuu. [ unoreza PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYP U BOSHUKHOBEHHE MPOTOKJIETKH. [IepBbie KIeTkH 1 uxX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xn3Hm Ha 3emsie mo spaM M nepuojaMm. Karapxed. Apxeilckas Hu
npotepo3oiickas 3pbl. Ilameo3oiickas spa u e€ Tepuoabl: KeMOPUHUCKHI, OPIOBUKCKHH,
CUJIypUNCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHUH.

Me3so30iicKas opa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zolickas 3pa 1 €€ nmepuo/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa U T€0JIOTMUecKUuX MporeccoB. OCHOBHbBIE ATAIbl BOJIOLUN
pPACTUTENFHOTO U JKUBOTHOTO MHpa. ApoMop¢o3bl y pacTeHHH W KUBOTHBIX. [losiBieHue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.



Cucrema OpraHn4ecKOro MUpa Kak OTpaKeHUE 3BOTIOLNHN. OCHOBHBIE CUCTEMAaTUUYECKHE
TPyl OPraHU3MOB.

OBoironMs uelnoBeKa. AHTpPONOJOrus Kak Hayka. Pa3Butue npeiacTaBleHUH O
MIPOUCXOKICHUHM YeJoBeKa. Meroabl u3ydeHusi aHTponoreHeza. CXOACTBA W Pa3avuMs
YeJI0BeKa U )KMBOTHBIX. CHCTEMATUYECKOE MOJI0KEHNE YEIOBEKa.

HBwxymme cuinbl ((aktopel) aHTpororeHneza. HacnmencTBeHHAas H3MEHYMBOCTh U
€CTeCTBCHHBIH 0TOOp. OOIecTBEeHHBI 00pa3 JKU3HHW, W3TOTOBJICHHE OpYyIUH Tpyna,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaJMU U BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKHU, YeT0BEK yMEIbIid,
Yenosek npsaMmoxondimui, YenoBexk HeanaepranbCkuii, YenoBexk pasymublid. Haxonxu
HCKOIIaeMBIX OCTAaTKOB, BPeMs CYLIIECTBOBAHMsI, 00JIACTh paclpoCTpaHeHusl, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

Yenoseueckue packl. OCHOBHBIE OOJIBIIKE PAChl: €BpOINeOUIHAS (€Bpa3uiicKas), Herpo-
aBCTpajiouJiHasl (9KBATOpHUAJbHAs), MOHIOJIOMJIHAs (a3MaTcKo-aMepuKkaHckas). YepTbl
IPUCTIOCOOTIEHHOCTH TPEACTaBUTENICH UEIOBEYECKUX pac K YCJIOBUSM CYIIECTBOBaHUS.
EnuncTBO uenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

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

Tabmuupr ©u  cxeMbl: «BosnukHoBenue CojHeuHOM  cucTeMbl», «Pa3Butue
OpraHUYeCcKOro Mupa», «PacturtenbHas kietka», «KuBoTHas kieTka», «I[Ipokapuoruueckas
KJIeTKay, «COBpeMEHHasi CUCTEMa OPraHUYECKOro Mupa», «CpaBHEHUE aHATOMHYECKUX YEpPT
CTPOCHUS YEJIOBEKa M YeIIOBEKOOOPa3HBIX 00e3bsH», «OCHOBHBIE MECTa IMAaJICOHTOIOTHUECKUX
HaXOJOK TMPEIKOB COBPEMEHHOI'O YENIOBEKa», «llpeBHeimme moan», «peBHue moan»,
«IlepBble cCOBpeMEHHBIE JIIOANY», «HenoBedecKue pace».

Ob6opynoBanue: Mymnsku «lIpoucxoxaeHne denoBeka» (OIOCThI aBCTpPaJIONUTEKA,
MUTEKaHTPOIa, HeaHJepTablla, KPOMaHbOHIIA), CIIETIKH U U300pa’KeHUsI KAMEHHBIX OpYyIuil
MEepBOOBITHOTO YeTOBEKa (KaMHHU-YOTITIEPHI, pyOusia, ckpebiia), reoXpoHOJIOTUIecKas TadIuIa,
KoJuIeKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[Tpaktuueckas padora Ne 1. «3yueHne UCKOTa€MBIX OCTATKOB PACTEHHM U KUBOTHBIX
B KOJUIEKLIUSX».

OKcKypeus «IBONIOMS OPraHUYECKOro MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYUHBIA WIIN
KpaeBequecKuil My3ei).

Tema 3. Opranusmbl U OKpY Kalolas cpeaa.

Okojorusi Kak Hayka. 3aJaud W pas3fenbl SKOJIOrMH. MeToabl 3KOJIOrMYeCcKUX
UCCIJIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO UEIIOBEKA.

Cpenpl  oOuTaHMsl  OpPraHM3MOB:  BOJHAs, HAa3eMHO-BO3IYIIHAs, MOYBEHHAs,
BHYTpUOpPraHU3MEHHas!.

Oxonorudeckue daktopel. Knaccudukanus skomorndecknx (HakTopoB: aOMOTUYECKHE,
OMOTHYECKUE U aHTPOIIOTeHHbIE. JleiCTBUE IKOJIOTHYECKUX (PAaKTOPOB Ha OPraHU3MBI.

AbGuoTtnueckue  (PakTopbl: CBET, TEMIepaTypa, BIAXHOCTb. DOTONEPHOAU3M.
[TpucniocoOnenust opraHu3MoB K JecTBHIO abnoTnyeckux (pakTopoB. bruosornueckue puTMsl.

buotnueckne Qakropel. Buasl OHMOTHYECKHMX B3aWMOJICHCTBUNA: KOHKYpPEHIIHSI,
XHUIHUYECTBO, CUMOMO03 U ero ¢popmsl. [lapazntusm, koonepanus, MyTyaan3M, KOMMEHCAINU3M
(KBapTUPAHCTBO, HAXJICOHWYECTBO). AMEHCAIU3M, HEUTpaau3M. 3HadeHHE OMOTHYECKHUX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIaHU3MOB B MPUPOAHBIX COOOIIECTBAX.



DKOJIOTUYECKHE XapaKTepUCTUKH Tonynsiuud. OCHOBHBbIE IOKa3aTeNu MOMYJISINH:
YHUCJIEHHOCTh, IIJIOTHOCTh, POKIAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpanus. JluHamuka
YUCJIEHHOCTHU NOMYJIALUU U €€ peryIsiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oasaT, K. @. Pynse, 3. ['ekkens.

TaGmuubt u cxembl: kapTa «[Ipupoaasie 30Hb1 3emiiny, «Cpeasl 0OUTaHUS OPTaHU3MOBY,
«Doronepuogusmy, «llomymasuun», «3aKOHOMEPHOCTH pPOCTAa YHUCICHHOCTH TMOMYJISIIUA
uHpy3opun-Tydenbkny», «llumessie nemm».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Jlaboparopuas pabora Ne 3. «Mopdonornueckne 0COOCHHOCTH PACTEHUN M3 Pa3HBIX
MECT OOUTAHHUS.

JlaboparopHas pabota Ne 4. «BiusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYyCa.

[Tpaktueckas pabora Ne 2. «lloacyér MIIOTHOCTH TOMYIALUMNA pa3HBIX BHJIOB

pacTeHu».
Tema 4. Coo011ecTBa H IK0JOrHYeCKHe CHCTEMBI.
CooOmiectBo  opranu3smMoB — OuoneHo3. CTpykTypsl OHOLIEHO3a:  BHUIOBaf,

IPOCTpaHCTBEHHas, Tpoduueckas (rnuuiesas). Bunbl-noMmunanTel. CBsi3u B OHMOLIEHO3E.

Okonornyeckne cuctemsl (3kocuctemsl). [lonstue 00 sKocucTemMe u OMOTEOLEHO3E.
@YHKINOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOJAYLIEHTbI, KOHCYMEHTBI, PEIYLICHTHI.
KpyroBopot BemiecTs M MOTOK 3HEpruM B 3kocucrteMe. Tpoduueckue (MUIIEBbIE) YPOBHU
skocuctemsl. Ilumesble nenu u ceru. OCHOBHBIE NOKa3aTelaM 3KOCHUCTEMBI: Ouomacca,
OPOAYKIMSI. DKOJIOTMYECKHE MUPAaMUJbL: MPOAYKIMH, YHUCIEHHOCTH, Ouomacchl. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOpPEryJIaLusl, pazButue. Cykieccus.

[TpuponHbIE PKOCUCTEMBI. DKOCHUCTEMBI 03€p M peK. ODKOCHCTEMa XBOHHOIO WIIU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOTE€HHBIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOo3kocucTeMsbl. bronoruueckoe u
XO035IICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpa3zue kak pakTop ycTolHduBOCTH 3KocucTeM. CoxpaHeHne OMOJI0rHYECKOro
pa3zHooOpasus Ha 3emiie.

VYuenne B. . Bepnaackoro o Ouocdepe. ['panuiipl, coctaB u cTpykTypa Ouocdepsl.
Kupoe BemectBo u ero ¢pyHkuuu. OcobeHHOCTH OHOC(EpHl KaK IiI00anbHON 3KOCHUCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Onochepe.

KpyroBopoTsl BemecTB U OMOreOXMMUYECKHE LUKIBI JIEMEHTOB (yriiepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuectBo B Omochepe 3emiau. AHTPOINOTCHHBIE W3MEHEHHs B Ouocdepe.
['moGanbHbIE SKOJIOTHUECKUE TPOOIIEMBI.

CocymecTBoBaHue Npupoabl M yenoBeuecTBa. CoxpaHeHue Omopa3zHOOOpasusi Kak
OCHOBa ycTOMUMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIPABJICHUS MPUPOIHBIMHU
pecypcaMu U UX UCIIONIb30BaHUE. JlOCTHKEeHNS OMOJIOTUU U OXpaHa MPUPOIbL.

JdemoHcTpaumuu:

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

Tabmue! u cxemsl: «[Iumessle nenny», «buoleHos: coctas u cTpykTypay, «[Ipupoansie
coobmectBa», «llenu nuTaHus», «IJKojormueckas nupamuaa», «buocdepa u yenonexy,
«9KOCHCTEMA IHMPOKOJIUCTBEHHOIO Jieca», «IJKOCHCTEMA XBOMHOro Jjecay, «buornenos
BOl0éMAY, «ArpoueHo3», «lIlpuMepHble aHTPONOrEHHBIE BO3ACHCTBHS Ha MPUPOLYY,
«BaxkHelmme MCTOYHUKM 3arps3HEHUs BO3AyXa U TPYHTOBBIX Boa», «llouBa — BakHeHas



coctapisitomass  ouochepr», «DakTopel Aerpamanuu  mouB», «llapHuKoBBI ADPerTy,
«®DaKkTopsl PaTUOAKTUBHOTO 3arpsi3HeHHs Ouocdepb», «OO0mas cTpykTypa Ouocheps»,
«Pacmipoctpanenue xu3Hu B Ouocdepe», «O30HOBBIA 3KpaH Ouochepr», «KpyroBopor
yriaepoaa B 6uocheper, «KpyroBopoT a3ora B Ipupoae».

O6opynoBanue:  Mojaenb-ammuiMkanusg  «TunuyHsle  OWUOIEHO3B»,  Trepbapuit
«PacturenpHble  cooOmmiecTBa», KoJieKiuuu «buomeHno3», «BpemuTtenn — BakKHEHUIIHX
CEJIbCKOXO3SUCTBEHHBIX KYJIBTYpP», TrepOapuul M KOJUJICKIUW PACTEHUH W JKUBOTHBIX,
NpUHAUICKAIINEe K pa3HbIM HKOJIOIMYECKMM TpyInaM ojfHoro Buja, KpacHas kHura
Poccutickoii ®enepariu, n300pakeHUs OXPaHIEMbIX BUOB PACTCHUN U KUBOTHBIX.



ITNIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMEI 11O BMOJIOI'MN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

Cormacao ®I'OC COO, ycranaBimuBaroTcs TpeOOBaHHUS K pe3yjabTaTaM OCBOCHUS
00y4aroIMMHUCS IPOTPaMM CPEAHEro o0IIero o0pa3oBaHUs: JMYHOCTHBIM, METANPEAMETHBIM
U TIPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pEe3yJbTATOB OCBOCHHS Ipeamera «bhoJiorus» BbIIEIEHBI
CIICYIOIINE COCTABJISIIONINE: OCO3HAHWE OOYYAIOIIUMUCA POCCHICKOW TpakIaHCKON
UJCHTUYHOCTU — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CaMOOIIPEIEICHHUIO,
HAJIM4YUE MOTHBAIMM K OOyYeHHI0 OHMOJIOTHH, IIeJIEHANPABIEHHOE DPAa3BUTHE BHYTPEHHUX
yOexAeHUI TMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH U UCTOPUYECKUX TPaJULIUN Pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBATHCS B
CBOCH JIEATENHHOCTH IICHHOCTHO-CMBICIIOBBIMU  YCTAaHOBKAMHM, MPHUCYIIUMH CHCTEME
OHOJOrUYecKOro 00pa30BaHMsI, HAIMYUE SKOJOTMYECKOro MPaBOCO3HAHHS, CIOCOOHOCTH
CTaBUTH LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIngHocTHBIE PE3YIbTATbl OCBOCHUA MPCAMETA «bnoorusy JOOCTUTAKOTCA B €AUHCTBC
yueOHOM U BOCIIUTATENbHOM 1eATeIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUNCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUYECKHUMH U TyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, IPUHITHIMU
B OOII[ECTBE MIPABUJIAMH U HOPMaMH TMOBEJIEHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMUS,
CaMOBOCIIUTAHUSA U CaMOPa3BUTUS, PA3BUTUA BHYTpeHHef/'I MMO3ULUHN JIUIYHOCTHU, [TATPUOTU3MA,
YBaXXEHUA K 3aKOHY U IIPaBOMOPSAIKY, YETOBEKY Tpyda U CTaplieMy MOKOJIEHHUIO, B3AUMHOTO
yBaXEHHs, OEpPEeKHOTO OTHOIICHHS K KYJIbTYPHOMY HAaclHeAUI0 U TPaTUIHSIM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIngHOCTHERIE PE3YIbTATBl OCBOCHHA y‘~I€6HOFO npeamMera «bunomorusy JOJI?KHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIINUXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOMN
BHYTPEHHEH MO3UIMEN JIMYHOCTH, CHUCTEMOM II€EHHOCTHBIX OpUEHTAlUi, MO3UTHUBHBIX
BHYTPEHHUX YOEXKIEHHI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM LEHHOCTSM POCCUHCKOTO
00111ecTBa, paclIMpeHUe KU3HEHHOTO OMBITa U OMBITA ACATEIHHOCTH B MPOIECCE PeaTH3alluu
OCHOBHBIX HaIlpaBJI€HUN BOCIUTATEIbHON JEATEIbHOCTH, B TOM YUCJE B YAaCTHU:

1) rpakIaHCKOro BOCIMTAHMSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3WIUUA OOyYaromerocs Kak AaKTHUBHOTO W
OTBETCTBEHHOT'O YIEHA POCCUICKOTO O0IIECTBA;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX IpaB M OO0S3aHHOCTEW, yBa)KEHHWE 3aKOHA U
MIPABOIIOPAIKA;

TOTOBHOCThL K COBMECTHOU TBOp‘IGCKOfI ACATCIIBHOCTU TIIpU CO3JaHUU y‘-Ie6HI)IX
IMPOCKTOB, PCIICHUU y‘Ie6HI)IX N II0O3HABATCJIBHBIX 3aJlad, BBIIIOJHCHUN OMOIOrNYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPENENSITh COOCTBEHHYIO TMO3UIMIO IO OTHOILIEHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTBIBATDH B CBOUX I[Gf/iCTBHSIX H€O6XOJII/IMOCTB KOHCTPYKTUBHOI'O
B3aMMOJICHCTBHSL JIOJEH C pa3sHBIMU YOEXKICHUSMHU, KYIbTYpPHBIMH IEHHOCTAMHU U
COLIMaJIBHBIM ITOJIOZKCHHUECM,



TOTOBHOCTh K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOT'O BBIMOJIHEHUS YYEOHBIX,
MO3HABATEJIbHBIX M HCCJEI0BATEIbCKUX 3a/1au, YBAXKUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIIIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c()OPMUPOBAHHOCTh ~ POCCHMCKOW TPa)¥JTaHCKOH WJICHTUYHOCTH, IAaTPHOTU3MA,
YBaXXEHUS K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTHU Iepes; PoauHoii, roplocTH 3a CBOM
Kpai, cBoro PonuHy, CBOH S3bIK U KYyJbTYpY, MPOILUIOE M HACTOSIIEe MHOTOHALMOHAILHOTO
Hapoxa Poccuu;

[IEHHOCTHOE OTHOIICHHE K NPUPOJHOMY HACICAUI0 W TaMATHUKAM MPHUPOIBI,
JocTXKeHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJAJ POCCUMCKHX YYEHBIX B CTAHOBJIEHHE U pa3BUTHE
OHOJIOTUY, MOHUMAaHHUS 3HAYeHUs OMOJIOTHH B IIO3HAHUU 3aKOHOB MPUPO/IBL, B )KU3HU UEIOBEKa
¥ COBPEMEHHOT'0 O0IIECTBa;

uaeHass yO0exIEHHOCTb, TOTOBHOCTh K CiHyXeHHto U 3amure OTteuecTsa,
OTBETCTBEHHOCTH 32 €r0 CyAb0Y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOMM pPOJUTENISM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO IPHUHSATHS LIEHHOCTEH CEMEMHOW KU3HHU B COOTBETCTBUU C TPAIULUSIMHU HAPOIOB
Poccuu;

4) 3cTEeTUYECKOT0 BOCTIMTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKITIOUAsl SCTETUKY OBbITa, HAYYHOTO M TEXHUUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MMOHUMaHUE AMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HBIX BUJAX MCKYCCTBA, CTPEMJICHHE MPOSBIISITH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BOCNUTAHMA, (POPMHPOBAHUS KYJABTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0JIATONOJIYYHS:

MMOHUMaHHWE W pea3aIius 3JJ0pOBOTO B OE30IacCHOTO 00pa3a KU3HH (310POBOE MUTAHUE,
COOJTI0ICHNE TUTHEHUYECKUX TIPABUII M HOPM, COQTaHCUPOBAHHBIN PEXKHUM 3aHATUNA U OTABIXA,
perynsapHas (Qusuveckas aKTUBHOCTh), OEpPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUYECKOMY 3/I0POBEBIO;

MOHUMAaHWE IIEHHOCTH TIPAaBWJI WHIWBHAYAIHHOTO W KOJJIEKTUBHOTO O€301acHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIINX 3/OPOBBIO M JKU3HU JTFOJICH;

OCO3HaHHUE TOCIIEJCTBUI M HEMPUATUS BPEAHBIX MPUBBIUEK (YHOTPeOIEHUS aIKOTOIIs,
HAapKOTUKOB, KYpEeHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPY/Yy, OCO3HaHKE [IEHHOCTU MacTepCcTBa, TPY0Jt00ue;

FOTOBHOCTh K AKTUBHOM  JEATEIBHOCTH  TEXHOJOTMYECKOW U  COLHUAIbHOMI
HANPaBIEHHOCTH, CIIOCOOHOCTh WHUITMHPOBATH, IAHUPOBATh U CAMOCTOSITENILHO BBITIONHSTH
TaKylo JAeSITeIbHOCTD;



UHTEpEC K PasInYHbIM cepaM IpodecCHOHATBHON NeSITeIbHOCTH, YMEHUE COBEPILATh
OCO3HAHHBII BBIOOp OyayIie npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TUIAHBL;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO U caMO0OOPa30BaHUIO HA MPOTSHKEHUH BCEH
KHU3HM,

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 11eJIeco00pa3Hoe OTHOIIEHHUE K TPUPOJIE KaK HCTOYHHKY KHU3HH Ha 3emIe,
OCHOBE €€ CYILIECTBOBAHMUS;

HIOBBIIIEHUE YPOBHS 3KOJIOTMYECKON KyJIbTYpbl: IPHOOPETEHNE OMNbITA IJIAHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/bl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CIOCOOHOCTh UCTIOJIB30BaTh MPUOOpETaeMbIe TP U3YUCHUN OMOJIOTUY 3HAHUS U YMEHUS
IPU PEUIeHUU NpoO0sIeM, CBA3aHHBIX C pallMOHAJIBHBIM IIPUPOIONOIb30BaHUEM (COOII0ICHHE
IpaBUJ MOBEACHUS B MPUPOJIE, HAIPABICHHBIX HAa COXPAaHEHHWE PABHOBECHS B 3KOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEeM, Orochepsl);

AKTUBHOE HEIPUITHE JEUCTBUN, MPUHOCAIIUX BpEJl OKpYKarollel MpUPOAHON cpene,
yYMEHUE IPOrHO3UPOBaTh HEOIArONPHUATHBIE 3KOJIOIMYECKHE TOCIECTBUS MPEAIPUHUMAEMbIX
JecTBUH U IPEe0TBpallaTh UX;

HaJIMYUE Pa3BUTOIO 3KOJOTMYECKOI'O MBILIUICHUS, 3KOJOTMYECKOW KYJIbTYpbI, ONbITa
JESTEIbHOCTH 3KOJOTUYECKONW HAIPaBIEHHOCTH, YMEHMSI PYKOBOJCTBOBaTbCS HMH B
II03HABATEIbHOM, KOMMYHHUKATUBHOW M COLMAIBHON IPAaKTHKE, TOTOBHOCTH K y4YacTUIO B
IPAaKTUYECKOH 1eATEIbHOCTH 3KOJIOTHYECKON HallPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HayKM M OOLIECTBEHHOW MPAaKTUKH, OCHOBAaHHOTO Ha JHajore KyjabTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEpUICHCTBOBAHHWE  SI3BIKOBOM M  YUTATENbCKOM  KYJAbTYphl Kak  CpelacTBa
B3aMMOJICHCTBUS MEXKY JIOAbMH U TO3HAHUS MUPA;

NOHUMaHHe crenupUKN OMOJIOIMH Kak HayKH, OCO3HaHUs €€ poiu B (pOpPMHPOBAHUU
pallMOHATIBHOTO HAYYHOIO  MBILIUIEHUS, CO3JaHMM LEJIOCTHOIO TNpeACTaBiIeHUs 00
OKpY’KaroIlleM MUPE KaK O €IMHCTBE MPUPOJIbI, YEIOBEKA 1 OOLIECTBA, B TO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUsI IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTU OMOJIOTHH U1l COBPEMEHHON IIMBUIIM3AIMU: OOeCTIeYeHUs
HOBOT'O YPOBHS pPa3BUTHUSI METUIIMHBI, CO3aHNE TEPCIIEKTUBHBIX OMOTEXHOJIOTUH, CTIOCOOHBIX
pelaTh pecypcHble MpoOIeMbl pa3BUTHSI YEIOBEUECTBA, TOMCKA ITyTeH BbIX0/1a U3 II100aIbHBIX
HKOJIOTMYECKUX TMpobseM U olecnedeHus Mepexoja K YCTOMUMBOMY  Ppa3BUTHIO,
palOHATILHOMY MCIIOJIB30BAaHHUIO IPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
YKU3HU;

3aMHTEPECOBAHHOCTD B MOJTYYEHUH OMOJOTHUYECKUX 3HAHUH B I1€JIAX MMOBBIILIEHUS 00IIeH
KYJIbTYpPbI, €CTECTBEHHO-HAyYHOW TI'PAaMOTHOCTH, KaK COCTaBHOW YacTH (PYHKIHOHAJIbHOMN
IpPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi Mpu U3y4eHur ONOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IO3HAHHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCMOJIb30BaTh IMOJy4YaeMble 3HAaHUS JUIS aHaiu3a M OObBSCHEHUS SBIICHUN
OKpPY’KaloIIero MUpa M MPOUCXOAAIIMX B HEM HM3MEHEHMH, yMEHUE JellaTb 000CHOBAHHBIE
3aKJIIOYEHHUsT Ha OCHOBE HAyyHBIX (DAaKTOB M HMMEIOLIMXCS MJAHHBIX C LEIbI0 MOJYYEeHUs
JIOCTOBEPHBIX BBIBOJIOB;



CIOCOOHOCTh CAMOCTOSITENIBHO HCIIOJIB30BaTh OMOJOrMYECKUE 3HAHMS I pPELICHUs
HpO6HeM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

OCO3HaHHE LIEHHOCTU HAy4YHOH JI€ATEIbHOCTH, TOTOBHOCTb OCYLIECTBIIATH IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JEeSITEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHUIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY IOJYYCHHUIO HOBBIX 3HaHUH 110 OHMOJIOTMM B COOTBETCTBHU C >KHU3HEHHBIMHU
NOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yJibTaTbl OCBOCHUS y4eOHOTO npeameTa «buonorusy» BKIOYAIOT:
3HaUMMBbIC I (DOPMHPOBAHHSI MHUPOBO33PEHUS OOYYAIOIMIMXCS MEKIUCIUTITMHAPHBIC
(MexXmpenMeTHbIe) OOIIeHAYYHbIE MOHATHS, OTPAXKAIOUINE IEJIOCTHOCTh HAYYHOW KapTHUHBI
MUpa U cienu(HUKy METOIOB MMO3HAHUS, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BEILeCTBO,
SHEPTuUs, SIBJICHUE, MPOIIECC, CUCTEMA, HAYUYHBIN (paKT, MPUHIINII, TUIIOTE3a, 3AKOHOMEPHOCT,
3aKOH, TEOpHWs, HCCICIOBaHUE, HAONMIOACHHE, HW3MEpPEHUE, OSKCICPUMEHT U JAPYTuX),
YHHUBEpCcalbHble YUeOHbIC eHCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATUBHBIE, PETyISTUBHBIC),
obOecnieunBaromue  ¢GopMupoBaHue (GYHKIMOHAJIBHOW TPAMOTHOCTH U COIMAIBHOMN
KOMIIETEHIIMM O0Yy4aroluXxcs, CIOCOOHOCTh OO0YyYaroIMXCs HCIOJIb30BaTh OCBOCHHBIE
MEXIUCIUTIIMHAPHBIC, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAJIbHbIC YUCOHbIE JACHCTBUSA B
MO3HABATEJIBHOMN U COIMAILHOMN MPAKTUKE.

MetanpeameTHble pe3yabTaTbl OCBOCHHUS MPOTPaMMBI CpeaHEro oluiero oopa3zoBaHus
JIOJDKHBI OTPaXaTh:

OgBjaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENFHO (HhOPMYIHPOBATh U aKTyalIU3UpPOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIB30BaTh TPH OCBOCHWU 3HAHMM TMPUEMBI JIOTMUECKOTO MBIIUICHHS (aHaIu3a,
CUHTE3a, CpaBHEHUS, KiaccupuKaluu, oO0OOIIEHMsI), pacKphIBaThb CMBICI OHOJIOIMYECKHUX
MOHATUM (BBIACNATh WX XapakTepHbIE MPHU3HAKU, YCTaHABIMBATH CBS3H C JIPYTHMH
MOHSATUSIMH );

OTIPENIETIATh 1IEIN JCATENHHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX JOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACATEIHLHOCTH C MOCTABICHHBIMU IEJISIMU;

UCIIONIb30BaTh OMOJIOTUYECKHE MOHSATHUS Ui OOBSICHEHUS (PAKTOB M SIBJICHHUM >KUBOUN
TIPUPOJIBI;

CTPOUTH JIOTHIECKUE pacCyXJeHHus (MHIYKTUBHBIC, ICAYKTUBHBIC, IO AHAIOTHH),
BBISBJISITh 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHS B PACCMATPUBACMBIX SIBIICHUSAX, (OPMYITUPOBATH
BBIBOJIbI U 3aKJTFOUYCHUS;

MPUMEHSTh CXeMHO-MOJIEIbHBIE CPEJICTBA TS PEICTABICHHUS CYIIECTBEHHBIX CBS3CH U
OTHOIIICHUN B M3y4aeMBbIX OHMOJIOTHYECKUX OOBEKTaX, a TAaKKe MPOTHBOPEUUN PA3HOTO POa,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaTeiBaTh IJIaH pEIICHUs TPOOIeMbl ¢ Y4ETOM aHalu3a HMEIOLIUXCS
MaTepuaIbHBIX 1 HEMaTEePUATbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHUBHI B JICSITEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3yJIbTATOB IICIISIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;



KOOPJMHUPOBaTh M BBINOJHATE PAabOTy B YCIOBUSAX PEAJbHOr0, BUPTYAJIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJIEICTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

BJIAJICTh HABBIKAMH y4EOHO-UCCIIE0BATENILCKOM M IPOEKTHOM [ TeIbHOCTH, HAaBbIKAMU
pasperienus npo0iaeM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIILHOMY TIOMCKY METOJIOB
pelIeHUs] IPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh Pa3jIMYHbIE BUABI AEATENbHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, NpeoOdpa3oBaHUI0 U IPUMEHEHHIO B yYEOHBIX CUTYyalUsX, B TOM 4HCIE IpU
CO3JIaHUM YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

dopmMupoBaTh HAy4YHBIH THII MBIIUICHUS, BIAJACTh HAyYHOH TEPMHUHOJIOTHEH,
KJIFOYEBBIMU OHATUSAMH U METO/IaMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTENbHOMN IEATEIbHOCTH U
YKU3HEHHBIX CUTYalUsX;

BBISIBJISITH NPUYUHHO-CIICJICTBEHHBIE CBSI3U M aKTyaJM3UpPOBaTh 3aJady, BbIIBUIaTh
rUNoTe3y €€ pelIeHMs, HAaXOAUThb apryMEHThl Ul JI0Ka3aTelbCTBA CBOMX YTBEpXKIEHU,
3ajJlaBaTh NapaMeTpbl U KPUTEPUHU PELICHUS;

AQHAIN3UPOBATh IIOJYYEHHBIE B XOJ€ pEIICHUS 3aJayd pe3yNbTaTbl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh LEJICHANPABIEHHBIN MMOUCK MEPEHOCa CPEJICTB U CHOCOOOB JEHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb TEPEHOCUTHh 3HAHUS B II03HABATEIbHYIO M MPAKTHYECKYIO 00J1IacTU
KU3HEJEATEIIBHOCTH;

yYMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE WJIEU, MpEAaraTb OpPUTMHAIbHBIE MOAXOJbl M PELIEHUs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ nnpopmManmeii:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX MHPOpPMaLUU (TeKcTe yueOHOro nocodus,
HAay4YHO-TIOMYJISIPHOM ~ JuTeparype,  OHOJOTMYECKHMX  CJIOBapsiX U CIPaBOYHHUKAX,
KOMIIBIOTEpPHBIX Oa3zax naHHbIX, B MHTepHeTe), aHanM3upoBaTh MHGOPMAIUIO PA3ITUYHBIX
BUAOB M (GOpM MpEICTAaBICHMS, KPUTUYECKH OIEHMBAaTh €€ JIOCTOBEpHOCTh U
HENPOTUBOPEYUBOCTE;

bopMynupoOBaTh 3aMpoChl U MPUMEHATH pa3IUYHble METOJbl IPU TMOUCKE U OTOOpE
Ouosiornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

nproOpeTaTh OMBIT UCTIOJIB30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHH,
COBEPUIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3INYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpATh ONTHUMAJIBHYIO (OpPMYy IpelICTaBiIeHHUs] OHOJIOTrHYECKON
uH(popMaluu (cxemsl, rpaduKH, JUarpaMmbl, TAOIUIIbI, PUCYHKH U IPYTroe);

UCIOJIb30BaTh HAYYHBIA S3bIK B KAuyeCTBE CPEICTBA NMpHU paboTe ¢ OMOIOTHYECKOi
uHpOpMaLreil: MPUMEHATh XUMUYeCKHe, (pu3nueckiue 1 MaTeMaTH4eCKue 3HAKH U CUMBOJIBI,
dbopmyrel, abOpeBHaTypy, HOMEHKIIATYpy, HCIOJIB30BaTh W TPEoOpa3oBhIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIAJ€Th HAaBBIKAMU pACIO3HABAHUS W 3allUThl HH(pOpMAIMU, HH(OPMAIIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:



1) o6menne:

OCYILIECTBIISATh KOMMYHUKAIIMHU BO BCeX cepax )KU3HU, aKTUBHO y4aCTBOBATH B IUAJIOTE
WIN JUCKYCCHH TI0 CYHIECTBY 00CYXJ1aeMOi TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI, BEICKA3bIBATh
CY)KJICHHUsSI OTHOCHUTEIIbHO BBINIOJHEHUs NpeajaracMod 3alayd, YYUThIBaTb HHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTa WIIA JUCKYCCUN);

pacmo3HaBaTh HeBepOaTbHBIC CPEICTBA OOIICHHWS, MOHUMATh 3HAYCHHE COIUATBHBIX
3HAKOB, IPEIMOCHUIOK BOZHUKHOBEHUSI KOH(PJIMKTHBIX CUTYAIlUH, YMETh CMSATYaTh KOH(QIUKTHI
Y BECTHU [1EPErOBOPBHI;

BJIQJIETh PA3JIMYHBIMU CIOCO0aMU OOIIEHUS U B3aUMOJICUCTBUS, TOHUMATh HAMEPEHUS
JPYTUX JIO/IEH, MPOSBIATH YBAKUTEIHHOE OTHOIIEHUE K COOECeTHUKY U B KOPPEKTHOU opme
(bopMyITHpOBaTH CBOU BO3PAKECHUS;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHUSI C HCIIOIb30BAHUEM SI3bIKOBBIX
CPENCTB.

2) cOBMeCTHAsI 1esITeJIbHOCThD:

MMOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ MHIUBHUIYaTbHON pabOTHI IPH
pelieHnn  OuoJorMYeckoil mpobiaemMbl, O0OOCHOBBIBATH HEOOXOAWMOCTh MPUMEHEHUS
TpynnoBbIX GOpM B3aUMOICHCTBUS IPH PEIICHUH Y4eOHOM 3a1aun;

BbIOMpaATh TEMATUKY U METOJbl COBMECTHBIX JEHUCTBUHN C YUETOM OOLIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4jeHa KOJUIEKTHBA;

MPUHUMATh LEIM COBMECTHOW JIESATEIbHOCTH, OPraHU30BBIBATH U KOOPAMHHPOBATH
JEUCTBUS MO €€ NOCTHIKEHHUIO: COCTaBIIATh IUIAH JEHCTBUM, pacHpenessiTb PO C YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKIaTh pe3y/IbTaThl COBMECTHON pabOThI;

OLICHUBATh KAYE€CTBO CBOETO BKJIA/1a M KAXKI0TO yYaCTHUKA KOMaH bl B OOIINH pe3yIbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE MPOEKTHI, OLIEHUBATh UJEH C MO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh TO3UTHBHOE CTPATErMUECKOe IOBEACHHE B Pa3IMYHbIX CHUTYyalMsX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKeHHE, ObITH MHUIIHATUBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMHU ACHCTBHUAMM:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JUIsl BBIABIEHUS NMpOOJIEM M UX pEIHIeHUs B
JKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BBIOMpaTh HA OCHOBE OMOJIOTHYECKUX 3HAHH I[eJIeBbIE M CMBICTIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUAX M MOCTYINKAX MO OTHOIIEHHUIO K KUBOM MPHUPOJIE, CBOEMY 3JI0POBBIO U 310POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATH MO3HABATENBHYIO JIEATEIHHOCTD, BBISIBISITH POOIEMBI,
CTaBUTh U (QOPMYIHPOBATH COOCTBEHHBIE 3aqaud B O00pa30BaTENbHON JEATEIHHOCTH U
KU3HCHHBIX CUTYaIIHsIX;

CaMOCTOSITENIbHO COCTABJIATh IUJIaH pElIeHUs MpoOJaeMbl € Y4ETOM HMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEOUTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

paciupsTh paMK1 y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX NMPEATIOYTCHHUI;

JIeJ1aTh OCO3HAHHBIN BEIOOD, apIyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh MIPUOOPETEHHBIN OTIBIT;

Croco0cTBOBaTh (HOPMHUPOBAHHUIO M TPOSBICHHUIO IIMPOKOH DJPYAULHUKA B Pa3HBIX
00J1aCTSAX 3HAHHM, TIOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIA YPOBEHb.



2) CAMOKOHTPOJIb:

AaBaThb OLCHKY HOBBIM CHUTYyallMdAM, BHOCUTb KOPPCKTHBBI B ACATCIbHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LEIISIM;

BJIAJICTh HABBIKAMM I[O3HABATEJIBHONW pe(IEKCHM KaKk OCO3HAHHs COBEPIIAEMBbIX
JIEACTBHUI ¥ MBICIIUTEIIBHBIX MPOIIECCOB, HX PE3YIILTATOB M OCHOBAHHIA, HCITOIb30BATEH IPHEMBI
pedIeKCcHu IS OLIEHKH CHTYaIliH, BEIOOPa BEPHOTO PELICHUS;

YMCTH OLICHUBATb PUCKHU U CBOCBPCMCHHO NPUHUMATL PCUHICHUA 110 UX CHUKCHULO,

IPUHAMATh MOTHBBI M apI'YMEHTBI JIPYTUX TP aHATU3E PE3YJIbTATOB JEATEIbHOCTH;

3) npuHsiTHE CeOS M APYIHUX:

MNPpUHHUMATDH Ce651, IIOHUMaA CBOM HEAOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apIyMEHTBI PYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MMPABO JPYTUX Ha OIIUOKH;

pa3BUBATh CIIOCOOHOCTH OHMMATh MUP C TIO3UIIUK JAPYTOroO YeIOBEKA.

INPEJIMETHBIE PE3YJIBTATHBI

[TpenmetHsble pe3ynbTaThl ocBoeHUs nporpammbl COO no Ouosoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crienuduyeckue ajas yueOHoro npeamMera «broiaorus» HayuHble 3HaHUSL, yMEHUS U
CIOCOObI JIEHCTBUM 110 OCBOCHMIO, MHTEPIPETAlMU U MPEoOpPa3OBaHUIO 3HAHWUM, BHJIbI
JESATEIbHOCTH 10 MOJIyY€HHUIO HOBOT'O 3HAHUS U IPUMEHEHHIO 3HaHUM B Pa3IMYHbIX Y4€OHBIX
CUTyallUsX, a TaKXKe B pealbHbIX XU3HEHHBIX CUTYyallUsX, CBS3aHHbIX C Ouosorueil. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl PEACTaBIEHBI 10 roJjaM 00yueHHUs.

[IpenmeTHble pe3ynabTaThl OCBOEHUs ydeOHoro mpenmera «buonorus» ¢ 10 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE€ W pOJIM OHMOJIOTMM B CHUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (HOPMUPOBAHIH COBPEMEHHOMN €CTECTBEHHO-HAYUYHOW KapTHHbBI MUpa U
HayYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUHCKHX M 3apyOeXHbIX YUYEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUH, (PYHKIIMOHAIBHON I'PaMOTHOCTH YeNOBEKa JUIsl PEIIEHUs >KU3HEHHBIX
3a1a4;

YMEHHUE PACKPBIBATh COJIEpKaHNE OMOJIOTMUECKUX TEPMUHOB Y TIOHATHIH: )KU3HB, KJIETKa,
opraHusM, Metaboau3M (0OMEH BeIIeCTB M IpeBpallleHue DJHEpPruu), TOMeocTas
(camoperynsnusi), ypOBHEBas OpraHU3allds JKUBBIX CHCTEM, CaMOBOCIIPOM3BEICHHE
(penpoaykuusi), HaCJIeACTBEHHOCTh, H3MEHUYUBOCTh, POCT U PA3BUTHE;

yYMEHHUE H3Jaratb OMOJIOrMYecKHe TEOpHH (KJIETOYHas, XpPOMOCOMHAs, MyTallMUOHHAs,
[EHTpaJIbHasl JIorMa MOJIEKYJIsipHOil Omosnorun), 3akonsl (I. Mennens, T. Moprana, H. U.
BapunoBa) 1 yueHus (0 LeHTpax MHOT00Opa3us U MPOUCXOKICHHS KyIbTYpHBIX pacTeHuil H.
U. BaBuiosa), onpenensTh TpaHUIbl MX TPUMEHUMOCTH K JKHBBIM CHCTEMaM;

YMEHUE BJIaJIeTh METOJJaMH Hay4YHOTO MMO3HAHUS B OMOJIOTHH: HAaOJIOJICHUE U OIMCaHHe
XKHUBBIX CHCTEM, IPOLIECCOB M SBJICHWH, OpraHu3alus M MpOBEAEHHUE OHOJIOrMYECKOTO
HKCIIEPUMEHTA, BbIIIB)KEHUE TUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIIEIyEeMbIMHU
BEJIMYMHAMHU, OOBSCHEHUE MOJTYYEHHBIX PE3yJIbTaTOB, MCIOJIb30BAHHBIX HAayUHBIX MOHATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUH IIOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIEIAThH CYIIECTBEHHBIE IPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT U DYKAPHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, 0OCOOEHHOCTH MPOLIECCOB: 0OMEHA BEILLECTB
U NIPEBPAILIEHUS SHEPTHH B KJIETKE, (POTOCUHTE3a, INIACTUYECKOIO M SHEPreTHYECKOTro 0OMeHa,



XEMOCHHTE3a, MUTO3a, Meii03a, OTUIO0TBOPEHUS, PAa3MHOKEHHUSI, UHIUBUAYAIBHOTO Pa3BUTHS
opraHusma (OHTOT€HE3);

YMEHUE MPUMEHSATH IOy4YeHHbIE 3HAHUS JJIs1 00BSCHEHUSI OMOJIOTHYECKUX MTPOIIECCOB U
ABJICHUM, JUIA TPUHATUS TPAKTUYECKUX PEUICHUH B TOBCEIHEBHOM JKU3HH C LEJIbIO
oOecrnieueHns 6€30MacHOCTH CBOETO 3/I0POBBS U 37I0POBbs OKPYKAIOLIUX JIFOJICH, COOII0ICHUS
HOPM I'PaMOTHOTO IIOBEJIEHHUS B OKPYXKAIOLIEH IPUPOIHOI cpejie, TOHMMAaHUE HEOOXOUMOCTH
UCTIOJIb30BAaHUS JTOCTHKEHUI COBPEMEHHOM OMONIOTHH U OMOTEXHOJIOTHH ISl pallMOHAIBHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pellaTh 3JeMEHTapHble T€HETHYECKHE 3aJayd Ha MOHO- U JUTHOpUIHOE
CKpEIBaHMUE, CIEIUICHHOE  HaclieJI0BaHHE, COCTaBIATh CXEMbl  MOHOTHOPHIHOTO
CKpEIMBaHUS JUIsl IPEACKa3aHus HACIeA0BAHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMOJIHATH Ja0OPATOPHBIE U MpPaKTUYECKUE paboThl, COOII0IaTh MpaBuiIa Ipu
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OLEHHBATH M MHTEPIPETUPOBATh HH(POPMAIIUIO OHOIOTUYECKOTO
COJIep’KaHusl, BKJIIOYAIOLYIO NICEBAOHAYUHbIE 3HAHUS U3 Pa3IMYHBIX UCTOYHHMKOB (CpeAcTBa
MaccoBoi  WHGOpMAalWK, HAYYHO-TIOMYJISIPHBIE  MaTe€pUalibl), OITHYECKHE  ACIEKThI
COBPEMEHHBIX UCCIIEIOBAHUI B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHBIE IHCbMEHHBIE M YCTHBIE COOOLIEHUs, 00001mas
OMoNOTHYECKYI0 MH(POPMALMIO W3 HECKOJIbKUX MCTOYHHKOB, TPAMOTHO HCIIOIb30BATh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOeHHUs ydeOHoro mpenmera «buonorusi» ¢ 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE€ W pOJIM OMOJIOTMM B CUCTEME HAy4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (HOPMUPOBAHIH COBPEMEHHOMN €CTECTBEHHO-HAYUYHOW KapTHHBI MUpa U
HayYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUHCKHUX M 3apyOekHbIX YUYEHBIX-OMOJIIOTOB B
pa3zBuTHE OMOJIOTUH, (PYHKIIMOHAIBHON I'PaMOTHOCTH YENOBEKa JUIsl PEIIEHUs >KU3HEHHBIX
3a/1ay;

YMEHHE pacCKphIBaTh COJEp)KaHUE OMOJIOTHYECKHX TEPMHHOB U TOHSATHH: BHI,
HOMyJsAlus,, TeHO(QOHJ, SBOJIIOLHUSA, JABWXKyHmMEe  cuibl  ((akTopel)  HBOJIOLMH,
MIPUCTIOCOOJIEHHOCTh OPTaHU3MOB, BU1000pa30BaHKE, HKOJIOTHYECKHE (aKTOPhI, IKOCUCTEMA,
NPOJAYIEHTHl, KOHCYMEHTBI, PEAYIEHTHI, IeMU THUTAaHWs, ODKOJOTHMYecKas MUpaMUaa,
OuoreoneHo3, onocgepa;

yMEHUE Wu3j1aratb OHOJOrMuYeckue Teopuu (dBosrounoHHas Teopus Y. JlapBuHa,
CUHTETHYECKasl TEOPHsI IBOJIIOLIMH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apoAbliiieBoro cxonacraa K.
M. bapa, uepenoBaHus INIaBHBIX HamnpasiieHHH U nyten sBosmonuu A. H. CeBepuoBa, yueHus
o Ouochepe B. WM. Bepnanackoro), ompenensiTb TpaHUIBI UX TPUMEHUMOCTH K >KHUBBIM
cucTeMawm;

YMEHHE BJIAJIETh METOJaMU HAyYHOI'O ITO3HAHUS B OMOJIOTUU: HAOIIOIEHNE U ONMCAHNE
KUBBIX CHCTEM, NPOIECCOB U SBJICHWM, OpraHu3alusi U MpPOBEJEHHE OHOJIOTUYECKOTO
HKCIIEPUMEHTA, BBIABIKEHHE THIIOTE3bl, BBIBICHHE 3aBUCHMOCTH MEXAY MCCIEeTyeMBbIMU
BEJIMYMHAMU, OOBSICHEHUE MOJTYYCHHBIX PE3yabTaTOB, MUCIOIb30BAHHBIX HAYUHBIX MOHATHUH,
TEOpUi U 3aKOHOB, YMEHHE JIeJIaTh BBIBO/IbI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIJCNATh CYIIECTBEHHbIE INPU3HAKH CTPOEHUSA OHOJOTHYECKHUX OOBEKTOB:
BUJIOB, MOIMYJISLUH, IPOTYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOTe€OLEHO30B M IKOCUCTEM,
0COOEHHOCTH TIPOIIECCOB:  HACJTEICTBEHHOH HM3MEHUMBOCTH, €CTECTBEHHOTO OTOOpa,
BHJ1000pa30BaHMs, MPUCIIOCOOIEHHOCTH OPTraHU3MOB, JIEHCTBUSI DKOJIOTHYECKUX (PaKTOPOB HA



OpraHM3MBbl, TEpEeHOCa BEUIECTB M IMOTOKA JHEPrMM B HKOCHCTEMAax, aHTPOMOTE€HHBIX
M3MEHEHHH B DKOCHUCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa BELIECTB M OMOTCOXMMHUYECKHX
IIUKJIOB B 6uocdepe;

YMEHHE MIPUMEHSITh [TOJIyY€HHbIE 3HAHUSA 11 00BSCHEHHS OMOJIOTMYECKUX MTPOLIECCOB U
ABIICHUM, JUIA TPUHATUS TPAKTUYECKUX PEIICHUH B IOBCEJHEBHOW JKHU3HH C LENIbIO
obecrieyeHns: 6€30MAaCHOCTH CBOETO 3/I0POBbS U 370POBbS OKPYKAIOIINX JIFOACH, COOMOACHNUS
HOPM I'PaMOTHOT'O ITOBEICHUS B OKPYXKAIOIEH MPUPOTHOHN Cpe/ie, TOHUMaHUE HEOOXOJMMOCTH
UCIIONIb30BAaHUSL  JOCTMDKEHUH ~ COBpEMEHHOM  Ouojoruu A paldOHAIBHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pelIaTh IeMEHTapHbIC OMOJIOTHYECKUE 3a7aul, COCTABIATh CXEMBI IIepeHoca
BELIECTB U SHEPTUU B 3KOcUcTEMaX (LIENU MUTaHU);

YMEHHE BBINMOJHATH Ja00paToOpHbIe U MpakTudeckue paboThl, COOMI0aTh MIpaBuiia Ipu
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OLEHHBATH M MHTEPIPETUPOBATh HH(POPMAIIUIO OHOIOTUYECKOTO
COJIepKaHusl, BKIIOYAIOIIYIO TICEBJOHAYYHBIC 3HAHUS M3 PA3IUYHBIX UCTOYHUKOB (CpeicTBa
MaccoBoM HMH(OpMAIMK, HAYYHO-TIOMYISPHBIE MaTepHallbl), paccMaTpuUBaTh TI00ANbHbBIE
9KOJIOTHYECKHE MpPOOJIeMbl COBPEMEHHOCTH, (OPMHpPOBaTH IO OTHOIIEHUIO K HUM
COOCTBEHHYIO TTO3HUIIUIO;

YMEHHME CO3/1aBaTh COOCTBEHHBIE IHCbMEHHBIE M YCTHbIE COOOLIeHUs, 00001mas
OMOJOTrUYeCcKyl0 HMH(OpPMAIMIO U3 HECKOJbKUX HCTOYHHKOB, TPAaMOTHO HCHOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/n NMPOrpamMMbl Bcero Konrpoapusie  Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypenI
bu6mmoreka [IOK
1 bronoris kax Hayka 2 05 https://m.edsg).oru/7f410292
bu6mmoreka [IOK
2 JKuBbIE CUCTEMBI U UX OpPraHU3aLUs 1 1 httos://m.e dS(I)_f).ru 176416292
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa IOK
https://m.edsoo.ru/7f41¢c292
4 JKusHenesTenbHOCTh KIIETKHU 6 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE M MHIUBUIYAIBHOE 5 1 bu6mmorexa [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢c292
5 HacnencTBeHHOCTS U HI3MEHYUBOCTD 8 15 bu6nmoreka [JOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 1 bubnmnoreka [JOK
OMOTEXHOIOTHH https://m.edso00.ru/7f41¢c292
bu6mmoreka [IOK
8 Pesepsrioe pens 1 https://m.edsi.ru/7f4lc292
OBHIEE KOJIMYECTBO YACOB I10 34 9 4

[TPOI'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoubusie IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6nmorexa [IOK
! IBOIMOUHOHKAs GHOTOTHS o ! ! https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6mmoteka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opra"nusMbl 1 OK aromiast cpena 5 1 bubmorexa HOK
p pyRaiomai cpel https://m.edsoo.ru/7f41cc74
4 Co00111ecTBa U DKOJIOTHUECKHUE 9 bu6nmorexa LIOK
CUCTEMBI https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 1 bubmorexa HOK
p P https://m.edsoo.ru/7f41cc74
BIIEE KOJIMUECTBO YHACOB I1
OBII] O CTBO HACO O 34 9 95

ITPOTPAMME



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

10 KIIACC
N Koanvecrso yacos Nara D1eKTpoHHbIe HUPPOBLIE
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpaszoBaTe/bHbIE
n/n Bcero H3Y4YeHH S
padoTbI padoThbI pecypcnl
bu6nmoreka [IOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1b1 TO3HAHUS )KUBOU
npupoasl. [IpakTuueckas
5 pabota Ne 1 «Mcnonb3oBanue 1 05 bubnnorexa [JOK
Pa3IMYHBIX METOOB TIPH ' https://m.edso0.ru/863e6122
M3y4YEHUU OMOJIOTHYECKUX
O00BEKTOBY
3 buonornyeckue CUCTEMBI, 1 1 bubnmorexa LIOK
MPOLIECCHI U X M3YYEHHE https://m.edsoo0.ru/863e6564
4 XHUMHYECKHUM COCTaB KIIETKH. 1 bubnmnorexa LIOK
Bona u MuHepaibHbIE COJU https://m.edso00.ru/863e674e
5 benku. CocTaB u cTpoeHue 1 bubnmnoreka HOK
0enkoB https://m.edso0.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuotexa [JOK

KaTaJINTHIECKON aKTHBHOCTH
(dbepMeHTOB (Ha mpumepe
aMUJIa3bl WM KaTanas3bl)»

https://m.eds00.ru/863e6b72



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

bubnunorexa LIOK

! YIaeBOzEL. I et https://m.eds00.ru/863e6870
bubmmoreka [JOK
8 Hyientiobbie kuenotst. AT® https://m.edsci.ru/863e6d50
9 Hctopust u MeToabl U3y4eHUs bubmuorexa [JOK
kietku. Kierounas teopus https://m.edso00.ru/863e6e88
10 Knerka kak nienocrHas xuBas
cucTema
CrpoeHnue 3yKapuoTUYECKON
kietku. JlabopaTopHas pabora
Ne 2 ((I/I?,yquI/IevCTpOGHI/I?[ BuGmorexa LIOK
11 [UICTOK pacTerui, ?HBOTHHX’ 0.5 https://m.eds00.ru/863e6ff0
rpuoB 1 baTepuii nox https://m.edsoo.ru/863e716¢
MHKPOCKOIIOM Ha TOTOBBIX
MUKpOTpenaparax u ux
OTIHCAaHUE»
12 OOmMeH BelecTB Uiu bubmuoreka [IOK
MeTaboJIn3M https://m.eds00.ru/863e766¢
bubmuoreka [IOK
13 otocrTes. XemocrTes https://m.edsc?c;).ru/863e7c98
14 DOHepreTndyeckuii oOMeH Bubmmorexa IOK
https://m.edso0.ru/863e7aae
JKu3HEeHHBIN IUKIT KIETKH.
eJIeHHe KIETKU. MHUTO3.
15 JI_[[EIGOpaTopHa}I pabota Ne 3 0.5 Bubmmorexa HOK

«H3.6J'IIOI[CHI/IC MHTO34a B
KJICTKaX KOHYMKA KOPCIHIKa

https://m.edsoo0.ru/863e7dc4



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

JyKa Ha TOTOBBIX

MUKpOIpenapaTax»

16 Buocunres 60enka. Peakius bubnunoreka LIOK
MaTPUYHOTO CUHTE3a https://m.eds00.ru/863e796e

17 Tpancnsamnus — OMOCHHTE3 bu6nmoreka [IOK
Oenka https://m.edso00.ru/863e796e

18 Hexnerounsie popMbl )KU3HU Bu6mmoteka [JOK
— BHPYCHI https://m.eds00.ru/863e7540
@OpMBI pa3sMHOKECHUS Bubmmorexa HOK

19 OpraHH3MOB https://m.edso00.ru/863e81b6

https://m.edsoo.ru/863e831e
. bu6nmorexa LIOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHue u pa3BUTHE
MOJIOBBIX KJIETOK.

Ormiog0TBOpEHHUE.
21 Ha60§aT0pllja;1 pabota Ne 4 0.5 Bubmmorexa IOK
https://m.edso00.ru/863e81b6
«M3ydeHne cTpoeHus MOJIOBBIX
KJICTOK Ha TOTOBBIX
MHUKpOIIpernapaTax»

29 NunuBunyansHOE pa3BuTHE bubnmnorexa LIOK
OpraHHU3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o

23 HacneL[CTBeHHogTKI/I Hu bubmorexa OK

https://m.eds00.ru/863e86f2
HW3MEHUYUBOCTH
3aKOHOMEPHOCTH BuGnmorexa LIOK
24 HacJeI0BaHUS TPU3HAKOB.

MonoruOpuaHOe CKpenuBaHne

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



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
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25

JluruOpuiHoe CKpeBaHme.
3aKOH HE3aBHCUMOTO
HaCJIeIOBaHMsI TPH3HAKOB

bubnunoreka LIOK
https://m.edso0.ru/863e89a4

26

27

CuemieHHOE HaClIeI0BaHHE
npu3HakoB. JlaboparopHas
pabota Ne 5 «M3yuenue
pe3yabTaTOB MOHOTHOPHTHOTO
U TUTHOPUTHOTO CKPEIIMBAHUS
y Ip030(HITbI HA TOTOBBIX
MUKpOITpernaparax»

T'enetuka nona. Hacnegosanue

IIPpU3HAKOB, COCIIJICHHBIX C
I10JIOM

0.5

bubnunoreka LIOK
https://m.edso0.ru/863e8c60

bubnuoreka [{OK
https://m.eds00.ru/863e8c60

28

29

30

N3MeHUYnBOCTb.
Henacnencreennas
M3MEHYUBOCTH. JlabopaTtopHast
pabota Ne 6. M3yuenue
MOJU(PUKAITTOHHON
WU3MEHUYUBOCTH, IOCTPOECHUE
BAPUALIMOHHOTO psifa U
BAPUALIMOHHON KPUBOIN»

Hacnencreennas
M3MEHUYUBOCTh. JlabopaTopHas
pabota Ne 7. «AHanu3
MyTalui y 1po30(huisl Ha
TOTOBBIX MUKpPOIIpEapaTax»

I'enetuka yenoBeka

0.5

0.5

bubnmnorexa LIOK
https://m.edso0.ru/863e8efe

bubnunorexa LIOK
https://m.edsoo.ru/863e8efe

bu6nunorexa LIOK
https://m.edso0.ru/863e8d78



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

PesepBHeIit ypok. O6001ICHNE

31 o teMe «HacnencTBeHHOCTh U 1
HW3MEHUYHUBOCTH OPTaHU3MOBY
32 Cenekius Kak HayKa U 1 bubmmoreka [JOK
poIece https://m.edso00.ru/863e9214
MeToapl U JOCTHIKCHUS
33 ceneKiI/m pI;CTCHI/Iﬁ u 1 bubmorexa OK
https://m.edso0.ru/863e9214
YKHBOTHBIX
34 buorexnonorus kak orpacib 1 bubnnoreka [JOK
IIPOM3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/bHbIE
n/n Bceero U3YyYeHUS
padoThI padoThI pecypcel

1 OBOJIIOINSA U METOEI €8 1 bu6numoreka [IOK
U3yUECHUS https://m.edsoo.ru/863ea20e

5 Uctopus pazsutus 1 1 bubnnoreka [JOK
npeACTaBIeHN 00 SBOIIOLUN https://m.eds00.ru/863e9570

3 MUKpO3BOIIOIHS 1 bubmorexa HOK

https://m.edsoo.ru/863e9cle
[Tomynsiius Kak IeMeHTapHas
€IMHHIIA BUJIA ¥ SBOJIOIUH.

4 JlaGopaTtopnast pabota Ne 1 1 05 bubmmoreka [JOK
«CpaBHeHHE BUJIOB 110 ' https://m.edso0.ru/863e99c6
MOP(OIOTHUECKOMY
KPUTEPHUIO)

BIJKYIIIME CHJIBI
5 gneMZITrapHme (bakTopsl) 1 bubnuorexa LIOK
https://m.edsoo.ru/863e9da4
HBOJTIOIUN

5 EctectBeHHbIi 0TOOD U €ro 1 bubnmnorexa [JOK
(bopMEI https://m.edsoo.ru/863e9ed0
Pe3ynbTatel 3BOIIONMN:

IpUCIOCOOTICHHOCTh

7 OPraHu3MOB U 1 05 bubmmoreka [JOK

BU000pa30BaHUE. https://m.edsoo.ru/863e9fde

JlaGopatopHast paborta Ne 2
«Onucanne



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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https://m.edsoo.ru/863e9ed0
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NpUCIOCOOICHHOCTH
opraHu3ma u €€
OTHOCHUTEJIBHOTO XapaKTepa»

Hanpasnenus u nmytu

bubnunorexa LIOK

8 MaKpO?IBOJIIOIHU https://m.edso0.ru/863e9cle
9 HeobOpartumocTs 3BOMIONINN
10 Wcropus xu3Hu Ha 3emiie u
METO/IbI €€ U3yUCHUS
11 ['unore3bl npoucxoxaeHUS Bu6mmoteka [JOK
’KU3HU Ha 3emiie https://m.eds00.ru/863ea5a6
12 Pa3BuTue )ku3Hu Ha 3emiie 1o bubnuoreka [{OK
9paM H IepHoaaM https://m.edsoo.ru/863eatbe
OCHOBHBIE 3TaITBI YBOJIOIIH
pPacTUTEIBHOTO U 5KHBOTHOTO
13 mupa. [Ipaktuueckas padota Ne 05 bubmuoteka [IOK
1 «M3yueHne ucKomaeMbIX https://m.edso0.ru/863ea8bc
OCTaTKOB pacTeHU u
KUBOTHBIX B KOJUICKIUSIX»
14 CoBpeMeHHas cuctema bubmuoreka [IOK
OpPraHUYeCcKOTO MUpa https://m.edso0.ru/863ea48e
15 DBOJTIOIHS YETTOBEKA bubmuoreka [IOK
(aHTpOTIOTeHE3) https://m.edso0.ru/863eac2c
16 JBmxyuue cuibl ((hakTopsl) bubmuortexa [IOK
aHTPOIIOTeHE3a https://m.edso0.ru/863ead44
17 OCHOBHBIE CTaAUH DBOIOLNH

YCJIOBCKaA



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44

18

Yenoseueckue pacsl U
IPUPOHBIE AN TaIH
YeJioBeKa

bubnunoreka LIOK
https://m.edsoo.ru/863eaeca2

19

PesepBHeIit ypok. O600IICHHE
1o TeMe «BO3HHUKHOBEHUE U
pa3BUTHE KU3HU Ha 3eMIIE»

20

21

DKoI0THus Kak HayKa

Cpenpl oOuTaHus u
9KOJIOTUYECKHE (PaKTOPHI

bubmuoreka [{OK
https://m.edsoo.ru/863eafec

22

23

AlGuotnueckue GpakTOpHI.
JlaGopaTtopnast pabota Ne 3.
«Mopdodonornueckue
0COOCHHOCTH pacTeHUH H3
pa3HBIX MECT OOUTAHHSY.
JlaboparopHas pabota Ne 4.
«BnusHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyca»

buotnyeckue pakTopsl

0.5

bubnuoreka [{OK
https://m.edso0.ru/863eb10e

bubnmnorexa LIOK
https://m.edso0.ru/863eb348

24

DKOJIOTHYECKUE
XapaKTEPUCTUKU TTOMYJISIIHH.
[IpakTuueckas pabora Ne 2
«ITopcuér mmoTHOCTH
MONYJSILUNA pa3HbIX BUIOB
pacTeHun»

0.5

25

Coo01iecTBa OpraHu3MoOB —
OHMOILIEHO3

but6mmoreka [IOK
https://m.edsoo.ru/863eb46a



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

DKOJIOTUUYECKUE CUCTEMBI

bubnunorexa LIOK

26 (9KOCHCTEMBI) 1 https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTENU

97 AKOCHCTEMBI. DKOJIOTHYECKHUE 1 bubnuorexa [JOK
nupamupl. CBoiicTBa https://m.edso0.ru/863eb5fa
skocucteM. Cykueccus

28 [TpupoHbIE 3KOCUCTEMBI

29 AHTPOTIOTEHHBIE YKOCUCTEMBI

30 buocdepa — rnodanpHas 1 Bu6mmoteka [JOK
AKOCHCTEMA 3eMIIH https://m.edso0.ru/863ebb5e

31 3aKOHOMEPHOCTHU 1 bubnnoreka [JOK
CYIIIECTBOBaHHs OuochepsbI https://m.edsoo.ru/863ebd16

39 UenoseuecTBo B Onochepe 1
3emin

33 CocytiecTBoOBaHUE TTPUPOJIBI U 1 bubmuoreka [IOK
9eJI0BEeYeCTBa https://m.edsoo.ru/863ebale
PesepBHrlit ypok. O60011IeHIE

34 TeMbl «CooO1iecTBa u 1
9KOJIOTHUECKHUE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I1O 34 95

ITPOTPAMME



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
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