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IHosicHUTEILHAA 3ANIUCKA

PabGouas mnporpamma mno OuoNOrMM Ha YPOBHE OCHOBHOTO 00IIero o0pa3zoBaHUs
cocTaBlieHa Ha OCHOBe TpeOoBaHMII K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeIbHOU
IporpaMMbl  OCHOBHOTO o0miero oOpa3oBaHus, IpeacTaBieHHbIX B  DepepanbHOM
rOCy/IapCTBEHHOM 00pa30BaTEIIbHOM CTAaHJIAPTE OCHOBHOTO OOIIET0 OO0pa3oBaHUs, a TaKKe
POrpaMMbl BOCITUTAHUS ILIKOJIBL.

OO0mas xapakTepucTuka paboueii nmporpammsl [Iporpamma mo OHMOJIOTUU AJIT OCHOBHOMN
HIKOJIbI TpeAHa3HaueHa a1t yyamuxcsa 10 kimaccoB MAOY COI Ne 40.

ITporpamma cocraBieHa Ha OCHOBE:

1. ®enepanbHOro rocyAapCTBEHHOTO 0OpPa30BaTEIBHOIO CTaHApTa OCHOBHOTO OOIIEro
obpazoBanus. [Ipuka3z Muno6puayku P® ot 31.05.2021r. Ne287;

2. OcHOBHO# 00pa3zoBaTelbHON MPOrpaMMbl OCHOBHOTO 00miero obpaszoBanus MAOY
COIII Ne 40 ropona Tromenu;

3. IMonosxenus o paboueit mporpamme MAOY COIL Ne 40 r. Tromenu;

4. Yueonoro iana MAOY COII Ne 40 r. Tromenun Ha 2023-2024 y4eOHBIH ro1;

5. Pabouas nporpamma BocnuTanuss MAOY COILI Ne 40 ropoma Tromenu (yTB.
npuka3zom aupekropa Ne 174-ox ot «31» aBrycra 2023 r).

Jlns peanuzanuu MporpaMMbl HCTIONb3YIOTCS Y4EOHUK:

buonormst. 10 kmacc: ydeOHHWK Juisi OOIICOOpa30OBaTEBHBIX OpTaHU3AIMiA: 0a30BBIT
ypoBens/ benses JI.K., b .M. — 4-e uznanue. — [Ipocsemenue, 2017.

Jannass mporpamma 1o Owuosiormm pa3paboTaHa B COOTBETCTBUU C TPEOOBaHUSIMHU
oOHOBNEHHOTO DenepanbHOr0 rocyAapcTBEHHOrO0 00pa30BaTEIbHOTO CTAaHAApTa OCHOBHOTO
obmero obpazosanuss (PI'OC O0O), ¢ yu€rom I[IpumepHON OCHOBHOW 00Opa30BaTEIHLHOU
porpaMMbl OCHOBHOTO 0011ero oopazosanus (ITOOIT OOO).

[Tpu pa3paboTKe MPOrpaMMbl MO OHOJOTHU TEOPETUYECCKYIO OCHOBY JUISI OTPEACIICHUS

NOAXO0J0B K (OpMHpOBaHUIO cojepxkaHus ydeOHoro mnpeamera «buonorus» cocraBuiu:
koHuenryaidbHbie nonoxenus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJIeH, COJAEpKaHUS,
pe3yabTaToB O0y4YeHHs U TpeOOBAHUN K YPOBHIO MOJATOTOBKM BBIIYCKHHUKOB, TMOJOXEHUS 00
O0IMMX LENSIX M MPUHIUIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHEro
obmero obpaszoBanus B Poccuiickoit denepanuu, a TakxkKe MOJT0KEHUS O crienuduke OMOI0Tnu,
e€ 3HAaYCHWU B TO3HAHHWH >KUBOH TMPHUPOIBI M OOECTICUYCHHH CYIIECTBOBAHHS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IOJIOKEHUSM, ONpEEICHbl OCHOBHBIE (DYHKIIMM MPOTpaMMbl
1o GMONIOTUH U €€ CTPYKTYpa.

[Iporpamma no Gmosioruu MaéT MpecTaBiIeHrue O LEeNsAX, 00 00IIel cTpaTteruu 00ydeHus,
BOCIIMTAHMUS M Pa3BUTUS O0O0ydYaroIIMXCs CpeacTBaMu ydeOHoro mnpenMera «buonorusy,
onpenenser o00sA3aTeNIbHOE MPEIMETHOE COJEp)KaHUe, €ro CTPYKTYpY, paclpeaeieHue Io
pa3zienaM M TeMaM, PEKOMEHAYyeMyIO MOCJeN0BaTeIbHOCTh M3YUYEeHHUs y4yeOHOro marepuana c
yUETOM MEXKIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKA 00pa30BaTEeIbHOTO TpoIiecca,
BO3PACTHBIX 0COOCHHOCTEN 00yJarONUXCSl.

B nmnporpaMme 1o OHOJOTMHM TaKkKe YYMUTBHIBAIOTCS TpPEeOOBAaHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METalpeJMETHBIM M MpPEeIMETHBIM pe3yibTaTaM oOydeHus B (HOpMUPOBAHHH
OCHOBHBIX ~ BHUIOB  y4eOHO-TIO3HABaTeNbHOH  JICATEILHOCTH/Y4eOHBIX  JEHCTBUMN
00y4YaroImxcsi M0 OCBOSHUIO COACPKaHUS OMOJIOTHYECKOT0 00pa30BaHUsI.

B mnporpamme mno Ouonorum 10 kimacc 06a30BbIf ypoBeHb pealM30BaH MPUHIIMII
IPEEeMCTBEHHOCTH B HW3y4YeHUM Ouojoruu, Onarojapss uYeMy B HEH MpocMaTpUBaeTcCs
HAMpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHWEM €CTECTBEHHO-HAYyYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIMM  JIMYHOCTHU, DSKOJOTHYECKOIO  MBILIUICHHUS,



IpPEACTaBICHUNH O 3740pOBOM o0OO0pa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpY’Karolien
npupoaHoii cpene. IlosTomy Hapsay ¢ u3ydeHHEM OOLIEOMOTIOTHYECKUX TEOPHUH, a TakKkKe
3HaHUH O CTPOEHUH KMBBIX CUCTEM PA3HOI'O PaHra U CYIIHOCTH OCHOBHBIX IPOTEKAOLIUX B HUX
IPOLIECCOB B MPOrpaMMe IO OHOJIOTMU YJEJIEHO BHUMAaHHE HCIOJIb30BAHUIO MOJYUYEHHBIX
3HAHUH B MOBCEHEBHOM KU3HU AJIS PELICHUs IPUKIIAAHBIX 33]a4, B TOM YHCIe: TPOPUIAKTUKI
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKA, MEIUKO-TEHETHUYECKOrO0  KOHCYJIbTUPOBAHHMS,
000CHOBaHMS PKOJOTHMUYECKH LEIecO00pa3HOro MOBEACHUS B OKpPY’KAIOUIeW MPUPOAHON cpene,
aHaJIN3a BIMSIHMUS XO3AHMCTBEHHOM JEATENbHOCTH YEJIOBEKAa HA COCTOSHUE IPUPOJHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCUJIEHHE BHUMaHMs K IPUKIAJHOW HAIIPABICHHOCTH Yy4eOHOIo
npeamera «bHOTOTHs MPOJUKTOBAHO HEOOXOIMMOCTHIO 00ECIeUueHHs YCIOBUN JUIS PELICHUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYECKOro 00pa3oBaHusl, KOTOpask MpeAroiaraet
(dopmupoBaHue y OOyYaroUXCs CIOCOOHOCTH afanTUPOBATbCS K WM3MEHEHHUAM TUHAMUYHO
Pa3BUBAIOILErOCsS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHEe cpemHero oOmiero oOpa3oBaHUsl 3aHUMaeT BaxHoe mecto. OHa
obecrieunBaeT (popMupoBaHue y OOYydaIOMIMXCS TPEACTABICHUH O HAaydYHOW KapTHHE MHPA,
pacumpsieT 1 00001aeT 3HaHUs O >)KUBOI MpUpoe, €€ OTIINYUTENbHBIX IPU3HAKAX — YPOBHEBOM
OpraHM3alMl M DHBOJIIOLMH, CO3MaET YCIOBMs [UIsl: IO3HAHUSA 3aKOHOB JKMBOM IPUPOJBL,
dbopMupoBaHus (YHKIIMOHATHHOW TPAMOTHOCTH, HABBIKOB 3JJ0POBOIO M 0O€30mMacHOro oOpasa
YKU3HU, 9KOJIOTUYECKOTO MBIIIJICHHS], LIEHHOCTHOI'O OTHOILIEHUS K KUBOU MPUPOIE U YETIOBEKY.

bonpuioe 3HaueHue OWOJIOTHS HMMEET TaKkKe JUId pelIeHHs BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33Jay CpeiHero oouiero ooOpa3oBaHus, couuanu3anuu odyyaromuxcs. M3yyenue
Ounonoruun o0ecnieunBaer yCIIOBUS JUISI (dbopmupoBaHus MHTEIJIEKTYaJIbHBIX,
KOMMYHMKAIIMOHHBIX U MH(QOPMAILIMOHHBIX HABBIKOB, ICTETUYECKOM KYyJbTYpbI, CIOCOOCTBYET
UHTErpaluy OMOJIOTHUECKUX 3HAHUU C IMpPeJCTaBICHUSAMM U3 JIPYTUX Y4eOHBIX MPEIMETOB, B
Y4aCTHOCTH, (PU3HMKH, XUMUHU U Teorpaduu. HazBaHHbIE MON0OXKEHUS O MTpeHa3HAUYCHUH Y4eOHOTro
npenmera «buonorus» cocraBuIM  OCHOBY [UIsl ONpENENEHHsS MOAXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHMIO €TO CO/AEPKAHUS, ITPEICTABICHHOIO B TPOrpaMMe 10 OMOJIOTHH.

OT100p conepxkanus yueOHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
HO3ULHUH KYJIBTYpOCOOOPA3HOTO MOAX0/Ja, B COOTBETCTBUM C KOTOPBIM OOYYaroIIuecs JOJIKHbBI
OCBOUTH 3HAHUS U yMEHHS, 3HaUMMble U1l (POpMUPOBaHMS OOLIEH KYJIbTYpbl, ONPEEIISIONNe
aJIeKBaTHOE TIOBEJICHUE 4YeJIOBEKa B OKpY’Kalollel MNpPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCEHEBHOM JKM3HU M NpaKkTU4ecKoil aestesnbHocTH. Ocoboe MecTo B 3TOM cucTemMe 3HaHUM
3aHMMAIOT D3JEMEHThl COJCpXaHUsA, KOTOpble CIyXaT OCHOBOW Ui  (hOPMHUPOBAHMS
NPEJICTAaBICHUH O COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHUEHTAIMAX JUYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3allUK OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypupoBaHHME COJepKaHUs y4yeOHOro MaTepuaia B TporpaMMe IO OHOJIOTUH
OCYILIECTBIICHO € YYETOM MPHUOPUTETHOTO 3HAUYEHUS 3HAHHH 00 OTIMYUTENBHBIX 0COOEHHOCTSIX
KUBOM TIpUPOJBI, O €€ YPOBHEBOM OpraHM3alMd W 3BOJIOLMH. B COOTBETCTBMM € 3THM B
CTpyKType yuyeOHoro npeamera «buonorus» BbleNeHbI CIEAYIOUME COAEpKaTeIbHbIE JINHUU:
«buonorusa kak Hayka. MeTo/ibl HAYYHOTO MO3HaHMs», «KieTka kak Ouonoruyeckas CUCTEMay,
«OpranusMm kak Ouosoruyeckas cuctema», «CucteMa u MHOroo0pasue OpraHu4eckoro MUpay,
«OBOJIIOLUS )KUBOW MTPUPOBD», « IKOCUCTEMBI U MIPUCYIIAE UM 3aKOHOMEPHOCTH.

[lens u3ydenust yuyebHoro mnpenmera «buonorus» Ha 0a30BOM YpPOBHE — OBJIa/ICHHE
00y4aromyMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAJIIBHOW OpraHU3allMi XHUBBIX CHUCTEM
pasHoOro paHra u npuoOpeTeHre YMEHHUH HCII0JIb30BaTh 3TU 3HAHUS Ui TPaMOTHBIX JEHCTBUH B
OTHOILIEHUH OOBEKTOB )KMBOH NMPHUPOJIbI U PEIIEHUS Pa3IMUHBIX )KU3HEHHBIX IPOOIEM.



JocTikenne Lenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
oOecrnieunBaeTcs peIEHUEM CIEAYIOIUX 3a1au:

OCBOCHHME OOYYaIONIMMUCS CUCTEMBbl 3HAHUA O OWOJIOTHYECKUX TEOpHUsSX, YUCHHSIX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBWaX, CIIYKAIlUX OCHOBOW A (pOPMHPOBAHUSA
IIPEJICTABICHUA O €CTECTBEHHO-HAY4YHOM KapTUHE MHpAa, O METOAAX HAy4YHOI'O II03HAHUSA,
CTPOCHUHU, MHOT000pasMu M OCOOCHHOCTSAX JXHBBIX CHCTEM pa3HOTO YPOBHS OpraHU3allHH,
BBIJIAIOIMXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIIEJOBAHUIX B OMOJIOTUH;

dopmupoBaHue y OOydYaroluXcs I03HABATEIbHBIX, MHTEIUIEKTYAJbHbIX U TBOPYECKHUX
CHOCOOHOCTEH B Mpoliecce aHalu3a JaHHbIX O IyTSIX pa3BUTHUS B OMOJIOTMU HAyUYHBIX B3IVIAJOB,
U U OIXO00B K U3yUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTaHOBJIGHHE Yy oOOyd4aromuxcs oOmeld KyJIbTypbl, (QYHKIMOHAIbHOH TI'PaMOTHOCTH,
pa3sBUTHE YMEHHUH OOBACHATH M OLEHMBATH SIBJICHHS OKPY’KAIOIIEro MUpPA KUBOW MPHUPOJbI Ha
OCHOBAHMHU 3HAHUH U OMBITA, TOJYYSHHBIX IPU U3yYECHUH OMOJIOTUHY;

dopMupoBaHHE Yy OO0yYaroIIMXCS YMEHHH WIUTIOCTPUPOBATh 3HAYEHHE OMOJIOrMYECKHX
3HAHUW B TPAKTUYECKOW JAESITEIbHOCTH YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEAMIIMHCKHX
TEXHOJIOTUI U arpoOMOTEXHOJIOTHiA;

BOCIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTU IIO3HAHHUS YEJIOBEKOM >KHBOIM IMPHUPOJIB,
HEOO0XOIMMOCTH OEpPEKHOTO OTHOUICHHUS K HEl, COONIOIEHUS AITUYECKUX HOPM IIPU MPOBEACHUN
OMOJIOrNYECKUX UCCIIEJOBAHUH;

OCO3HaHHME LIEHHOCTH OMOJOIMYECKUX 3HAHUM JUIsl MOBBILICHUS YPOBHS 3KOJIOTHYECKOMH
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

IPUMEHEHHE NPUOOPETEHHBIX 3HAHUU U YMEHUH B IIOBCEJHEBHOM JXU3HU JJISl OLEHKU
NOCNIEACTBUM CBOEH NEATENbHOCTH 10 OTHOILEHUIO K OKpY’Kalollell cpene, COOCTBEHHOMY
3/10pOBbI0, 0OOCHOBAHME U COOIIOZICHNE Mep NMPOPUIAKTUKH 3a00JI€BaHUH.

B cucreme cpennero obuiero o6pazoBanus «buosnorus», nyyaemas Ha 0a30BOM YPOBHE,
ABJIIETCSL 00s13aTENbHBIM Y4YE€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpeIMETHOW oOnactu
«EcTecTBEeHHO-HAy4YHBIE NTPEIMETHD).

Jliis n3yueHust 6Moa0run Ha 6a30BOM YpPOBHE CPEIHEro 00Iero oopa3oBaHMs OTBOAUTCS B
10 xnacce — 34 yaca (1 gac B Heziemio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHHYECKUMHU M JIPYTHMHU
€CTECTBCHHBIMU HayKamu, (uiocodueil, 3TUKOW, 3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4HOI KapTUHbI Mupa. CucTemMa OMOJIOTHYECKUX HaYK.

MeTo/pl TO3HAHMS KUBOM PUPOIbI (HAOIIOEHIE, SKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHE,
KJaccuukanms, MOJASITHMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JleMoOHCTpanum:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpuos, /Ixk. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: « MeTOIbI TO3HAHUS )KUBOW TIPUPOJIBI.

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

[Tpaktueckast pabora Ne 1. «lcnonbp3oBaHue pa3iaMYHBIX METOJOB IpPHU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTIuYHMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBI.

CpoiicTBa OumocucTeM © HWX pa3HooOpasue. YpPOBHU OpraHu3alid  OHOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOIMYJIALHOHHO-BHIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JleMoHCTpanum:

Tabmuupel u cxembl: «OCHOBHbIE NPHU3HAKU KU3HU», «YPOBHU OpraHM3alMM >KUBON
MPUPOIBD».

O6opynoBanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpOJBJIEMEHTHI,
MUKpO3JIEMEHTHI. Bosia 1 MUHEpaJIbHBIE BEILIECTBA.

@yHKIIMM BOJBl M MHUHEPAIBHBIX BElIECTB B KieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0€IKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HesameHnmbie
U 3aMEHHMblE€ AMHHOKHUCIIOTHI. AMUHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBON
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMUYECKUE
cBoicTBa 0enKkoB. bruonornyeckue GyHKIMU OEITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIM ILIEHTD,
cyocrpatHas  crenuduuHocth. Kodepmentsl. Butamuubel.  Oriauuusts  (epMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

YrneBoabl: MOHOCaxapu bl (TJIFOKO3a, puO03a U 1e30KCHpU003a), Arcaxapuasl (caxaposa,
JaKTO3a) W TMOJIMcaxapuibl (Kpaxmal, TJIMKOTeH, NeiItoo3a). buonornyeckue QyHKunu
YTJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢yHkuuu aunuaoB. CpaBHEHHE YTIIEBOJOB, OEIKOB W JUIHA0B Kak
HMCTOYHUKOB YHEPIHH.



Hyxkneunoseie kucnotsl: JIHK u PHK. Hykieotunbl — MOHOMEPBI HYKJIE€MHOBBIX KHCIIOT.
Crpoenne u ¢ynkuumu JIHK. Crpoenne u ¢pynxnum PHK. Bugst PHK. AT®: ctpoenue u
byHKIMN.

[uronoruss — Hayka o kiuerke. Kiierounass Tteopus — npumep B3aUMOJCHCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3YUYCHUS KIETKH.

Knerka kak nenocrtHas »xuBast cucrema. OOmiye Npu3Haky KJIETOK: 3aMKHYyTasl HapysKHas
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapar, CuCTeMa CUHTE3a Oeka.

Tunbsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTuyeckoit kiuetku. Knerounas crenka Oakrepuil. CTpoeHue 3yKapuOTHUECKON KIIETKU.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYyHKIHH.
[TnasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnmazmMa u e€ OpraHOU[IBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat [Nonpmxu, muzocomsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMIacTuiabl. IIpoucxoxneHne MHUTOXOHIPUA U IIACTHI.
Buner mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOYHBINA EHTP, LIEHTPUOJIH,
PECHUYKHU, KIyTUKH. DyHKIIMU OpraHou10B KJIETKHU. BkitoueHus.

SAnpo — perynaropHslil neHTp KieTku. CTpoeHue spa: saaepHas o00JI0uKa, Kaproria3ma,
XPOMAaTHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lUlneitnen, P. Bupxos, k. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOJECH,
«Pacnipenenenne XUMHYECKUX IIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuupel u cxemsl: «Ilepuoanyeckas TabiuIa XUMHUYECKUX 3JIE€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunres 6enka», «CTpoeHne Monekyisl 6enka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotsl. JJTHK», «Ctpoenne monekyinst AT®y», «CtpoeHne 3ykapruoTHYECKON
KIeTKn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIETKW», « CTPOEHHE pa KIETKN», « Y TIEBOABD, «JIMmuab».

OOGopyaoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJIOBaHWE I MPOBEACHHS HAOIIOICHUH,
U3MEpPEHUH, SKCIEPUMEHTOB, MUKPOIIpENapaThl PacTUTENbHBIX, JKUBOTHBIX M OaKTepHalIbHBIX
KJIETOK.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopatopnast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopHast pabora Ne 2. «M3ydeHHe CTpOEHHS KJIETOK PACTCHHWH, >KUBOTHBIX M
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHHUE.

Tema 4. /KuzHenesiTeJIbHOCTb KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWIANMS (TJIaCTHUECKUd OOMEH) u
JUCCUMUIIALIUSA (SHEpreTHYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH MeTaboIn3Ma.

Tunber oOMena BerecTB: aBTOTpOGHBIN U reTepoTpodHsbii. Poms depmeHTOoB B 00MeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMHOBas ¢a3bl ¢orocuHTe3a. Peakiuu ¢oTocuHTe3a.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A ISl XKU3HU Ha 3emiie. BiusHue ycinoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIIHEe OaKTepuu. 3HAUYCHHWE XEMOCHHTE3a I KU3HH Ha
3emuie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBICICHHE U
AaKKyMYJIMPOBaHHE SHEPTUHU B KJIETKE. DTalbl HepreTuyeckoro ooMena. I nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunres3a. leHernueckas wunpopmamms u JHK. Peammzanums
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3HM — Bupychl. Mcropusi otkpsiTus BupycoB (. U.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYCcoB. bakrepunodaru. bonesnun
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIe BUpycaMu. Bupyc nMMyHOepUIINTa YeTOBEeKa

(BUY) - Bo30oymutens CIIMJla. OOparHas TpaHCKpWIIIHS, pEeBepTaza W HWHTErpasa.
[TpodunakTrka pacnpocTpaHEHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

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

Tabmumer w cxembl: «Tumbl  mutaHus», «Metabonu3am»,  «MHUTOXOHAPHUD,
«JHepreTnueckuit oomen», «Xmnopormiact», «Dorocunres», «Ctpoenne JHK», «Ctpoenue u
dbyHkuoHupoBanue reHa», «CuHtre3 Oenka», «l'eHeTmueckwii  Kom», «Bupycen,
«bakrepuodarn», «Ctpoenne u xu3HeHHbId 1uka Bupyca CIIHNMa, O6axtepuodaray,
«Pennmukanus JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHHe KIETKW», MojieTb cTpykTypsl JIHK.

Tema S. PasMHOKeHHe M HHIMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii 1uki, wiM KU3HEHHBIM WK kieTku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunHoro cunteza JHK. Crpoenue
XpoMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIWBUIYaTbHOTO Pa3BUTHUS
OpraHu3MOB.

Henenne wimetkn — muto3. Cramuu mwurtosa. [lporiecchl, mpoucxonsiyde Ha pa3HBIX
CTaJMsIX MUTO3a. BHOJIOrMYeCcKui CMBICT MUATO3A.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

®opMbl  pa3MHOKEHMsI OpraHM3MOB: Oecrosioe | TojoBoe. Buasl  Gecmonoro
Pa3MHOKEHUS: JICJICHUE HAJBOE, MOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BET€TATUBHOE pPAa3MHOKEHHUE. VICKyCCTBEHHOE KJIOHUPOBAHME OPraHU3MOB, €r0 3HAYEHUE IS
CEJICKLIUU.

[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECITOIOTO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxomsmue Ha craausx menosa. [loBemenne
xpoMmocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIci ¥ 3HaYEHUE Me03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. [lo0OBBIE Kene3bl:
CeMEHHUKHU U smuHuKH. OOpa3oBaHME W PA3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepMaTo30u1,
SUIEKIIETKa) — ClepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHUS SHIEKICTOK U
crepmaTto3onaoB. Omioaorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOTeHe3). OMOpHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATBHOIO Pa3BUTHA Y MMO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHHE, TacTpyJsius,



opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPAMOE,
HenpsiMoe (TMYMHOYHOE). BnusiHMe cpenpl Ha pa3sBUTHE OPraHU3MOB, (DAaKTOpBI, CIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [IBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTalUU
pa3BUTHSL.

JleMoOHCTpanum:

Tabmuubl u cxembl: «@OPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «J|BOIIHOE OIUIOOTBOPEHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHui», «JleneHne KiIeTKu
Oakrepuit», «CTpoeHHe MOJIOBBIX KIETOK», «CTpoeHHue XpOMOCOMBI», «KIeTOUHBIH LMK,
«Penmukanus THK», «Mutosy, «Menos», «lIpsamoe u HenpsMoe paszButue», «l'amerorenes y
MJIEKOTIUTAIOLIUX U YeJI0BEKa», «OCHOBHBIE CTaJUM OHTOTEHE3A.

OO6opynoBaHue: MUKpPOCKON, MHKporpenaparbl «CrnepMaTro30ubl MIIEKOIHUTAIOLIET0»,
«Sineknerka Muekonuramoolero», «KapuokuHe3 B KiIE€TKax KOpeUIKa JyKa», MarHUTHas
MoJIeNb-anInKanms «/Jlenenue knetku», moaens JJHK, moxens meradazHoil XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

JlaGopatopHas pabota Ne 3. «HabmroeHne MUTO3a B KJIETKAaX KOHYMKA KOpeEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

Jlabopatopnast pabora Ne 4. «M3ydeHwe CTpOEHHsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HaciiencTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

IIpenmer m 3agaunm reHetuku. Mcropust pasButus reHetuku. Ponb nurtonoruu u
HMOPHUOJIOTHUN B CTAHOBJICHUU FeHETUKHU. BKi1ag pocCHiiCKuX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
FeHETUKU. MeToapl TEeHETUKH (TUOPHI0JIOTMYECKUM, LUTOT€HETUYECKUM, MOJIEKYJISIpHO-
reHeTuuecknii). OCHOBHbIE TEHETUUECKUE NTOHATHS. ['eHeTnYecKass CMUMBOJIMKA, UCTIOIb3yEMasl B
CXEMax CKpELMBaHUM.

3aKOHOMEPHOCTH  HACJElOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHnaenem.
MonoruOpuaHOe CKpelrBanue. 3aKOH eInHO-00pa3usi TMOPHUI0B MepBOro MnokojaeHus. [Ipasuio
JOMMHHUPOBAHMs. 3aKOH pAcCIIEIUICHHs Ipu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HETOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTHYeCcKUe OCHOBBI JUTMOPHUIHOTO CKpEIIMBAHMS. AHAIU3UPYIOLIEe CKpEIlBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHU JUIsl ONPEIeIeHNs] TEHOTUIIA OCOOH.

CueruieHHoe HacienoBaHue mpusHakoB. PabGora T. Moprana mno cLemIEHHOMY
HacJeI0BaHNI0 TeHOB. HapylieHue cluerieHns TeHOB B pe3ysbTaTe KPOCCUHTOBEpa.

XpOMOCOMHasI TEOPHUS HACJIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEICHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BUbl N3MEHUYMBOCTHU: HEHACIIECTBEHHAs U HacleACTBeHHas. Ponb cpeabl
B HEHACJIEJICTBEHHOW HW3MEHUYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslii psn v BapuanmonHas kpusas. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOIU(PUKAIMOHHONW H3MEHYMBOCTH.

HacnencTBenHnas, iy reHoTunuyeckas, "3MeH4MBocTh. KoMOMHATHBHAST M3MEHYUBOCTb.
Meiio3 u moNIOBOM mpolecc — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTH. MyTallMOHHAs
u3MeH4nBOCTh. Krnaccu¢ukaius MyTaluii: TeHHblEe, XpOMOCOMHBIE, T'eHOMHbIE. YacroTra H



MPUYHHBI MyTaluid. MyTtareHHbIe (aKTOphl. 3aKOH TOMOJIOTHYECKUX PSIIAOB B HACIEICTBEHHON
n3MmenunBocty H. . BaBunosa.

BuesinepHast HacIe1CTBEHHOCTh U N3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELUOBbIN, IUTOTCHETUYECKUN, OMOXUMHUYECKHM, MOJEKYJISIpPHO-
reHeTuueckuil. COBpEMEHHOE OIIpe/eIeHUE TEHOTUIA: IIOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio I1IIP-ananmmu3a. HacnencTBeHHsle 3a0o0ieBaHUS
YyelioBeKa: TreHHble Oosie3HH, OO0JIe3HM C  HAcleACTBEHHOW  IPeApacrnooKEeHHOCTHIO,
xpoMocomHble Oone3nu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370POBOTO 00pa3a KHU3HHU, TUATHOCTUKH, MPO(PUIAKTHKH U JICUCHHUS] TeHETUYECKIX
Oone3Hel. MeauKO-reHETUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHWE MEIMLIMHCKOM TE€HETHUKHU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. Y. BaBuios.

Tabmuiel 1 cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAHUE M €r0 HUTOTeHETHYECKas OCHOBAY,
«3aKOH pacUICIUVIEHUs] M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«lurnbpuanoe ckpemuBanue», «L{UTOIOTHUECKHE OCHOBBI JUTHOPHIHOTO CKpPEIIMBAHUS,
«Merios», «B3aumMoaencTBie ajielibHbIX T€HOB», «['eHeTnueckne KapThl PaCTEHUM, JKMBOTHBIX
u 4yenoBeka», «l'eHeTuka mnona», «3aKOHOMEPHOCTH HACIEAOBaHUS, CLEIUICHHOIO C IOJIOMY,
«Kapuotunsl uyenoBeka © IKUBOTHBIX», «Bumel wu3MenunBoctn», «MonudukanronHas
U3MEHYUBOCTH», «HacnenoBanue pesyc-gakropay, «l'eHeTuka rpynn KpoBu», «MyTalloHHas
MU3MEHYUBOCTDY.

Ob6opynoBanue: MojAeIU-alIUIMKauu «MoHoruOpuaHoe ckpeuuBanue», «Hemnonanoe
JOMUHUpOBaHueY», «JuruOpuaHoe ckpemuBaHue», «llepekpéct XpomMocom», MHKpPOCKOIN H
MuKpornpenapar «Jlpo3oduna» (Hopma, mytauuu GopMbl KPbUILEB U OKpPacKu Telna), repdbapuit
«I"opox MOCEeBHOW.

JlabopaTopHble U NpaKTHYeCKHe padoThbl:

JlaGopatopHas pabota Ne 5. «M3yueHue pe3ynbTaTOB MOHOTMOPUAHOTO U JAUTHOPUIHOTO
CKpEIIMBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIIPENapaTaxy.

JlaGopaTtopHnast pabota Ne 6. «M3yueHne Moau(pUKaIMOHHON U3MEHUYUBOCTH, TOCTPOEHUE
BApPUALIMOHHOTO PsI/1a U BAPUALIUOHHON KPUBOI.

JlaGopatopHass pabora Ne 7. «AHanu3 MyTauMii y JApo30QWibl Ha TOTOBBIX
MUKpOIIpenaparax».

[TpakTueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKa.

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuus Kak HayKa M Ipoluecc. 3apoKICHHUE CENEeKIUU U foMecTukanus. Yuenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKICHUS M MHOrooOpaszusi KyJbTypHbIX pacTeHui. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, TOPOJa, IITAMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI M MHAMBUIYAIbHBIM OTOOPHI B CENEKLUU
pacTeHuil u kUBOTHBIX. OLleHKa 3KcTephepa. BIM3KOpoACTBEHHOE CKpeIlMBaHUuEe — MHOPUIUHT.
Uucras nwHusA. CkpenBaHWe YWCTHIX JIMHWK. ['erepo3uc, wWiauM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — ayTopuauHr. OtnanéHHas rubpuauzanuss U e€ yCHexu.
HckycCcTBEHHBII MyTareHe3 M IOJIY4YEHHE IMOJIUILUIONA0B. JlOCTM)KEHMSI CENEKLMU PACTCHMI,
YKUBOTHBIX U MUKPOOPTraHU3MOB.



buotexHosoruss Kak oTpacib MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranusmoB. Kierounas unxenepus. Knetounsle
KYJIbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHU. KIIOHMpOBaHUE BBICOKONPOYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

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

Tabmupel u cxembl: Kapta «LleHTpbl MpoMCXOXkKIEeHUS M MHOrooOpasusi KyJbTYPHBIX
pacteHui», «llopoabl TOMalIHUX KMBOTHBIX», «CopTa KyJbTypHBIX pacTeHUui», «OTnanéHHas
rubpuam3amusy, «Paboter akagemuka M. @. HWeanoBay, «[lomumnoungus», «OOBEKTHI
ouorexHonoruny, «Knetounsie KylabTypbl U KJIOHHUpOBaHUE», «KOHCTpyupoBaHUE M TEPEHOC
TE€HOB, XPOMOCOMY.

O6opynoBaHue: MyJSKU IJIOJI0OB U KOPHEIUIOAOB AUKUX (OPM U KYyJIbTYPHBIX COPTOB
pactenuii, repoapuii «CellbCKOX03SUCTBEHHBIC PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJBI U JIOCTHIKEHUSI CENEKLIMU PACTeHHM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEILTUYHOE
XO03SICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA)».



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMS ITPOI'PAMMEI 110 BMOJIOTA HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

CornacHo ®I'OC COO, ycraHaBiIMBarOTCSI TpEOOBAaHUSA K pE3yJIbTaTaM OCBOEHUS
00yYaroIKUMUCS IPOTPaMM CPEIHEro 00IIero 00pa3oBaHus: TMYHOCTHBIM, METAIIPEIMETHBIM
U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType AMYHOCTHBIX PE3yJbTATOB OCBOEHUS Ipeamera «bHuonorus» BbIIEIEHBI
CIIEyIOIIME COCTaBIISAIOIIME: OCO3HaHHE OOY4YaloUIMMUCS POCCHICKON TIpakJaHCKOM
UJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH U CaMOOIIPEACIICHHUIO,
HAIMYME MOTHBAIMM K OOYYCHHMIO OWMOJIOTHH, IIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX
yOeXAeHUl JMYHOCTH HA OCHOBE KIIOUEBBIX IIEHHOCTEM M HMCTOPHUYECKUX TPaTUIUI
pa3BUTHUA  OMOJOTMYECKOrO0 3HAHUSA, TOTOBHOCTh U  CHOCOOHOCTh  OOYYaromIMXcs
PYKOBOJACTBOBATbCS B CBOCH JACATEIBHOCTH IIEHHOCTHO-CMBICJIOBBIMH  yCTaHOBKAMH,
MPUCYIIUMH  CHUCTEME€  OMOJIOTMYECKOro  OOpa3oBaHUs, HAJIMYUE  DIKOJIOTUYECKOTO
MPaBOCO3HAHUS, CIOCOOHOCTH CTAaBUTH 1I€JIM U CTPOUTD KU3HEHHBIC TIJIAHbI.

JInyHOCTHBIE pPe3yNbTaThl OCBOEHUS INpeameTa «bruonorus» AOCTUTalTCsS B €IUHCTBE
y4eOHOW U BOCIIUTATEILHOU JEATSIILHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMUA POCCUHCKUMU
COIIMOKYJIbTYPHBIMH, HICTOPUIECKUMHU U TyXOBHO-HPABCTBEHHBIMU [IEHHOCTSIMHU, TPUHSATHIMU
B 00IlIeCTBE MMpaBUJIaMU U HOpMaMH MOBEJIEHUSI U CIIOCOOCTBYIOT IIPOIECCaM CaMOIO3HAHUS,
CaMOBOCHIUTAHUSI U CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEN NMO3ULIUU JINYHOCTH, IATPUOTU3MA,
YBKEHHUS K 3aKOHY U MPABOMOPSIIKY, YEJIIOBEKY TpyJa U CTapiieMy IMOKOJEHHUIO, B3aUMHOTO
YBOXCHHS, OCEPEeKHOTO OTHOMICHUS K KYJIBTYPHOMY HACICAUIO W TPATUIUAM
MHOI'OHAIIMOHAJILHOTO Hapoaa Poccuiickoit @eaepannu, IpupoIe U OKpYk arollen cpene.

JIndHOCTHBIE pE3yNbTaThl OCBOCHHUS Yy4eOHOro mpenmera «buomorusy MOIKHBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh O0YyUarOUIMXCs PyKOBOACTBOBAThCS CHOPMUPOBAHHOMN
BHYTPEHHEH TO3ULMEN JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OpPHEHTAllUi, ITO3UTUBHBIX
BHYTPEHHUX YOEKICHHIA, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO
o011ecTBa, paciIupeHne >KU3HEHHOTO OMBITA U OMbITA ACSITENFHOCTH B TPOIECCE peaTn3aliu
OCHOBHBIX HAIPaBJICHUI BOCIUTATEIILHON JEATEILHOCTH, B TOM YUCJIE€ B YACTH:

1) rpakIaHCKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh TPAXKIAHCKONH TMO3UIMH OO0y4yaromerocss Kak AaKTUBHOTO U
OTBETCTBEHHOTO UJIeHa POCCUKCKOTO OOIIEeCTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB M O0O0s3aHHOCTEH, yBa)XCHHE 3aKOHA U
MPaBOMOPSIJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESITEIBHOCTH TPH CO3JIaHUU Yy4eOHBIX
MPOEKTOB, PEIICHUU Y4YeOHBIX M TMO3HABATEIbHBIX 3aJa4, BHIMIOJHEHUH OHOJIOTHUYECKUX
AKCIEPUMEHTOB;

CIIOCOOHOCTh OMPENENsATh COOCTBEHHYIO TO3WIIMIO TI0 OTHOIIEHUIO K SIBICHUSIM
COBPEMEHHOM JKU3HU U OOBSICHATH €€,

YMEHHE YYHUTHIBAaTh B CBOUX JICWCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJH C pa3HbIMH YOEXKIECHUSMHU, KYIbTYPHBIMU IIEHHOCTSIMH U
COIMATHHBIM TTOJI0KEHUEM;



TOTOBHOCTh K COTPYJHHYECTBY B IPOLIECCE COBMECTHOTO BBHIMOJIHEHHS Y4YEOHBIX,
[I03HABATEJIBHBIX W MCCIIEJOBATEIbCKUX 3a7a4, YBAKUTEJIBHOIO OTHOIIEHHS K MHEHHUIO
OIIITOHEHTOB MPH 00CYXKJICHUN CIIOPHBIX BOIPOCOB OMOJIOTHIECKOTO COJIEPKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

cOPMUPOBAHHOCTh ~ POCCHUICKOM  TpakIaHCKOH HWIACHTUYHOCTH, MaTPUOTH3MA,
YBAKEHHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Iepen PoauHOM, ropaocTu 3a CBOM
Kpai, cBOXO0 PonuHy, CBOH S3BIK U KYJBTYDPY, IIPOLIIOE U HACTOALLEE MHOIOHALIMOHAJIBHOTO
Hapona Poccuu;

LIECHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACICAMID M IAMITHUKAM HPUPOJBI,
nocTKeHnsM Poccum B Hayke, HICKYCCTBE, CIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh OILIEHWBATh BKJIAJ POCCUUCKHX YUYEHBIX B CTAHOBJICHHE U PA3BUTHE
OMOJIOTMM, TMOHUMAHUS 3HAYEHHUS OWOJOTMH B MO3HAHMM 3aKOHOB MPUPOJBI, B KU3HU
YelloBeKa U COBPEMEHHOI0 OOIIECTBA;

unenHas yOeKIEHHOCTh, TOTOBHOCTh K ChOykeHuto u 3amure OTtedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUE AYXOBHBIX IEGHHOCTEH POCCUICKOr0 Hapoaa;

c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYCCKOTO ITOBEICHIS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYalldI0 © TPUHAMATh OCO3HAHHBIE PCIICHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOIUTENSM, CO3JIaHUI0 CEMbUM Ha OCHOBE
OCO3HAHHOTO TMPUHATHS UEHHOCTEM CEMEWHOW JKHU3HM B COOTBETCTBUHM C TPATULMSAMHU
Hapozi0B Poccuu;

4) 3¢TeTHYECKOIr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIIOUas OCTETUKY ObITa, HAy4YHOTO |
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIECTBEHHBIX OTHOIIICHHUI;

MMOHMMAaHKE SMOIMOHAIIBHOTO BO3ACHCTBUS AKUBOM IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BHUJIaX UCKYCCTBA, CTPEMJIEHUE MPOSBIATH
Ka4yeCTBA TBOPUYECKON JTUYHOCTH;

5) ¢usnueckoro BocnuTaHus, GopMHUPOBAHMS KYJbTYPbl 3/0POBbSI U
3MOIMOHAJIBHOIO 0JIArONOJIYYHs:

MOHUMaHWE M pealu3alus 310poBoro u Oe3omacHoro oOpas3a >KHU3HH (370pOBOE
MUTAaHUE, COONTIOJICHNE TUTUEHHYECKUX TIPABUII M HOPM, COaTaHCUPOBAHHBIN PEKUM 3aHSITHIA
U OTHbIXa, peryjspHas (Qu3ndyeckass akKkTUBHOCTb), OEpEXKHOro, OTBETCTBEHHOTO U
KOMITETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3HUECKOMY U ICUXUUYECKOMY 3/I0POBBIO;

MOHUMAaHWE I[IEHHOCTH NpPaBUJ WHIUBUAYATHHOTO M KOJIJIEKTUBHOTO 0O€30MacHOTO
MOBEICHUS B CUTyallsX, YTPOKAIOIINX 3JOPOBBIO U JKU3HHU JIFOCH;

OCO3HaHUE TOCIICJICTBUM U HETIPUATHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aTKOTOJIA,
HapKOTUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPY1y, OCO3HAHHUE IIEHHOCTH MacTEepPCTBA, TPYI0JII00HE;

FOTOBHOCTh K AKTHUBHOM  JICSTEIBHOCTA  TEXHOJIOTMYECKOM W  COLMAIbHOMN
HaIMpPaBIEHHOCTH, CIIOCOOHOCTh HHUIIUUPOBATD, MJIAHUPOBATH U CAMOCTOSITENILHO BHITIONHATh
TaKyI0 J€SITeIbHOCTb;



MHTEpPEC K pa3NuyHbIM chepaM npoPecCuoHANbHOMN AeSITENbHOCTH, YMEHHE COBEPILIATh
OCO3HaHHBIM BBIOOp Oynymied mpodeccun U peann30BbIBATH COOCTBEHHBIE >KU3HEHHBIE
TIJIaHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO U CAaMOOOPa30BaHHUIO HA MPOTSHKEHUH BCEi
KHU3HU;

7) 3K0OJI0ru4ecKOro BOCIMTAHMS:

HKOJIOTHYECKU I1eJIeco00pa3HOe OTHOIICHHE K MPHPOJie KaK HMCTOYHHMKY >KM3HHM Ha
3emiie, OCHOBE €€ CYIIeCTBOBaHUS;

MOBBILIECHUE YPOBHSI SKOJOTHYECKON KYJIbTYPhl: IPHOOPETEHHE OMbITA TIAHUPOBAHUS
MIOCTYIKOB ¥ OLIEHKH WX BO3MOXHBIX MOCJEICTBUN JJI OKPYXKAIOIIeH Cpeibl;

OCO3HAHME TTI00AIHOTO XapaKTepa SKOJIOTUYECKHX MPOOIeM U IyTel UX PeLICHHUs;

CIOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble NMPH H3YyYCHUH OHOJOTUM 3HAHUS |
YMEHHUSI TpH pPELIEHUM MpoOJieM, CBS3aHHBIX C PalMOHAIbHBIM IPHUPOAOINOIH30BAHUEM
(cobnroienne mpaBuIl MOBEICHUS B MPUPOE, HAMPABIEHHBIX HA COXPAHEHUE PABHOBECHUS B
IKOCUCTEMAX, OXpaHy BHJIOB, 3KOCHUCTEM, OMOChEpH);

aKTUBHOE HENpUATUE AEHCTBUM, MPUHOCALIMX BpEl OKpYKaIOIEH MPUPOAHOHN cpeje,
yMEHHE MIPOTHO3UPOBATH HeOJIaronpusiTHbIC 9KOJIOTHYECKHE MOCIIEACTBHUS
MpeaNpPUHIMAEMbIX JEHCTBUI U IPEIOTBPAILATh UX;

HaJIMuue Pa3BUTOTO0 HKOJIOTMYECKOTO MBILUIEHUS, SKOJOTUYECKONW KYJIBTYpPBI, OIbITA
NESITEIbHOCTH  SKOJIOTMYECKOM HAaIlpaBI€HHOCTH, YMEHMsI PYKOBOJCTBOBATHCS HMHU B
M03HABATEIbHON, KOMMYHHKATUBHOM M COLMALHOM MPAaKTHKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKON ASITETbHOCTH IKOJIIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OPMHPOBAHHOCTE MHPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKd U OOIIECTBEHHOM TNPAaKTHKH, OCHOBAHHOTO Ha JAMAJore KYJbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUDE;

COBEpIICHCTBOBAHUE  SI3BIKOBOM M  YHMTATEIbCKOM  KyJbTYpbl Kak CpeicTBa
B3aUMOJICHCTBUS MEXKY JIFOJIbMH U TIO3HAHUS MUDA;

MOHUMaHHEe crenu(PUKy OMOJOTHH KaK HAyKH, OCO3HAHUS €€ polu B (OPMUPOBAHUU
paIMOHAIbHOTO HAYYHOTO MBINUICHHS, CO3JaHUM IIEIOCTHOTO TMPEJCTaBICHUs 00
OKpYy’XaroIlleM MHUpEe KaKk O €IUHCTBE MPHUPOAbI, YeloBeKa M OOLIecTBa, B IO3HAHUU
MIPUPOIHBIX 3aKOHOMEPHOCTEN U pellieHuH Mpo0JIeM COXpaHEHHs PUPOJHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAYUMOCTH OWOJOTHH JUISI COBPEMEHHOM [MBUIU3ALIUU:
o0OecrieueHrss HOBOTO ypOBHS  Pa3BUTUS  MEAMIIMHBI, CO3/IaHHE  MEPCIIEKTHUBHBIX
OMOTEXHOJIOTH, CITIOCOOHBIX pelaTh pecypcHbIe MPOOIeMbl Pa3BUTHUS YEJIOBEUECTBA, MTOUCKA
MyTel BBIXOJA M3 TIJIOOATBHBIX SKOJIOTMYECKHX MpoOjeM U oOecredeHHsl nepexoja K
YCTOMUMBOMY pPa3BUTHIO, PAlMOHAIBHOMY HCIIOJIB30BAHMIO MPUPOJHBIX PECYpCOB H
(hOpMUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJTYYEHHH OHOJIOTWYECKUX 3HAHMM B LEIAX IOBBIILICHUS
oOmel  KyJabTypbl, €CTECTBEHHO-HAayYHOW TPAMOTHOCTH, KaK COCTAaBHOM  4YacTH
(GYHKITMOHATFHOW TPaMOTHOCTH O0yUaronuxcs, GopMUPYEMO Mpu U3yueHUH OUOJIOTHH;

MMOHMMAaHUE CYIIHOCTA METOJOB MO3HAHUs, UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IOJydyaeMble 3HAHUS /JIs aHalu3a U OOBSICHEHUS SIBICHUI
OKpY’KaloIIero MUpa U MPOUCXOASAIINX B HEM U3MEHEHUH, yMEHHe JenaTb 000CHOBAHHbIE
3aKJIIOUYEHUs] Ha OCHOBE HAy4YHBIX ()aKTOB M HMMEIOIIUXCS JAHHBIX C IIENbI0 TOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTh CaMOCTOSATENIFHO HCIHOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIS PEIICHHUS
po0JieM B peabHBIX KU3HEHHBIX CHTYalUsX;

OCO3HAHME IICHHOCTU HAYYHOH NESATETbHOCTH, TOTOBHOCTh OCYILECTBIISATH MPOEKTHYIO
" UCCIICAOBATCIBCKYIO ACATCIbHOCTD MHAUBHUAYAJIbHO U B IT'PYIIIIC,

TOTOBHOCTh M CIHOCOOHOCTh K HETPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPA30BaHUIO, K
aKTMBHOMY IOJYYEHHIO HOBBIX 3HAHMW 10 OHMOJIOTMM B COOTBETCTBHU C >KU3HCHHBIMH
NOTPeOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIbTATbBI

MertarpeqMeTHbIE pe3yJIbTaThl OCBOEHUS yueOHOro mpeamera «bHoaorus» BKIKYakoT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCA MEKIUCUUIUIMHAPHBIC
(MexnpeaMeTHbIE) OOILIeHayYHbIe TOHATHS, OTPAaXKAIOIIKe IETOCTHOCTh HAyYHOW KapTHUHBI
MHUpa U crienu(pUKy METOI0B MTO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIeCTBO,
SHEprus, sBJICHUE, IPOLECC, CUCTEMA, HAYUHbIH (PaKT, MPUHIMUI, FMIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, HCCIENOBaHUE, HAONIOACHUE, H3MEpPEHHE, HKCIEPUMEHT U JIPYTuX),
YHUBEpCaJbHbIE yueOHbIE AEUCTBUS (II03HABATENIbHBIE, KOMMYHUKATUBHBIE, PETYJISTUBHBIE),
obecneunBaromue  (GopMupoBaHUE (YHKLUMOHAIBHOM TIPaMOTHOCTH U COLMAJIbHOMN
KOMIIETEHIIMM O00y4aroIuxcs, CIOCOOHOCTh OOYyYaroIllMXCsl HCIOJIb30BATH OCBOCHHBIE
MEXTUCIUILTHHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHbIC yueOHbIC NEHCTBHS B
ITI03HABATEJIBHON U COLIMAIBHON ITPAKTHKE.

MerampegMeTHble pe3yabTaThl OCBOSHHS IPOrpaMMbl CpeIHEro oouiero oopa3oBaHus
JIOJKHBI OTPaXKaTh:

OgiajeHne YHMBEPCAJIBbHBIMH YUeOHBIMH NI03HABATEIbHBIMH 1€ CTBUSIMH:

1) 6a3oBblIe JJOrHYeCKHUeE IeHCTBHUS:

CaMOCTOSITENIbHO (hOPMYJTUPOBaTh U AKTYaJIM3UpPOBATh MPOOJIEMYy, pacCMaTpUBaTh €&
BCECTOPOHHE;

HCIIOJIb30BaTh IPU OCBOCHHWU 3HAHUM NPUEMBI JIOTMUECKOTO MBIIIICHUS (aHanu3a,
CHUHTE3a, CPaBHEHHUs, Kiaccu(uKaluu, 00OOIIeHHs), PacCKpbIBaTh CMBICI OHMOJIOTHMYECKUX
NOHATUHN (BBLAETATh MX XapaKTepHble TNPU3HAKH, YCTaHABIMBATh CBSI3U C JPYTHUMHU
MOHATHUSIMH);

OTpeAENATh LENN JAEATEIbHOCTH, 3aJaBasi MapamMeTpbl U KPUTEPUH UX JOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTaThl I€ATEILHOCTHU C MIOCTaBICHHBIMU 1ENISIMU;

UCIOJb30BaTh OMOJIOTHYECKUE TMOHATHUS Ul OOBSICHEHUS (AKTOB M SIBICHHM KUBOM
IIPUPOJIBI;

CTPOUTH JIOTHUECKHUE PpACCYXACHUS (MHIYKTUBHBIE, NETYKTHUBHBIE, IO AHAJIOTHUH),
BBISIBJISITH ~ 3aKOHOMEPHOCTM M NPOTHBOPEUHS B  pPacCMaTpUBAEMbIX  SIBICHMUSIX,
(bopMyIMpOBaTh BBIBOABI U 3aKIIIOYEHUS;

MIPUMEHSTh CXEMHO-MOJIETIbHBIE CPECTBA Ul NPEACTABICHUS CYLIECTBEHHBIX CBSI3EH
U OTHOILIEHUH B M3y4aeMbIX OHOJOTMYECKHX OOBEKTaX, a TakKe MPOTHBOPEYUN pazHOTO
poJia, BBIBIEHHBIX B Pa3JINYHBIX HHPOPMAIIMOHHBIX UICTOYHHUKAX;

pa3pabarbiBaTh IJIaH peIIeHUS NpoOJeMbl ¢ Yy4€ToM aHalu3a HUMEIOIIUXCS
MaTEpUAIbHBIX 1 HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISM,
OLICHHUBATh PUCKU MOCIEICTBUHN AEITEIbHOCTH;



KOOPJIUHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSX PEalbHOrO, BUPTYaJIbHOIO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX POOIeM.

2) 6a30BbIe HCCIE0BATEIBLCKHE TeliCTBUS:

BJIQJIETh HABbIKAMHU Yy4eOHO-HCCIIEOBATEIbCKOM W TPOEKTHOM  JESTENbHOCTH,
HaBbIKAMU pa3pelleHus MpoOsieM, CIOCOOHOCTbIO U TOTOBHOCTHIO K CaMOCTOSITEILHOMY
IIOMCKY METOJIOB PpELICHUS MPAKTUYECKUX 3a/ady, NPUMEHEHHIO pa3IMYHbIX METOJ0B
[IO3HAHUS;

UCIIOJIb30BaTh Pa3jMYHbIe BUIBI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTaH, TPeoOpa3oBaHUI0 U MPUMEHEHHUIO B yUeOHBIX CUTYallUsIX, B TOM YUCJe MPU
CO3JIaHUH Y4EOHBIX U COIIMATIBHBIX IPOCKTOB;

¢dbopMHpOBaTh HAYYHBI THI MBIIUICHUS, BIAJAETh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUEBBIMH MOHSATUSIMHU U METO/IaMU;

CTaBUTHh U (HOPMYJIHUPOBATh COOCTBEHHBIEC 33]]a4l B 00PAa30BATEIBLHON JESITENIbHOCTH U
KU3HEHHBIX CUTYyallUsX;

BBISIBIISIT TTPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJM3UpOBAaTh 3a/ady, BBIIBUTATh
TUNOTe3y €€ pelleHHs, HaXOAWUTh apryMEHTHl AJI1 J0Ka3aTelbCTBA CBOUX YTBEPIKICHUH,
3a/1aBaTh MapaMeTpPbl U KPUTEPUH PEIICHHUS;

aHAJIM3UPOBATh IOJNYYEHHbIE B XOJI€ pELIEHUS 3aJaud pe3yJbTaTbl, KPUTUYECKHU
OLIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIIATH IIEJICHANIPABICHHBIN MMOUCK MEPeHoca CPEACTB U CIIOCOOOB JCHCTBUS B
podecCHOHATLHYIO CPemy;

yMETb TEPEHOCUTHh 3HAHHMS B IIO3HABATEJIbHYI0 U IPAKTHYECKYIO 00JacTH
KU3HECATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE HJIEH, MpeIIaraTb OPUTHHAIBHBIE MOAXOJbl U PEIICHUS, CTaBUTh
MpoOGJIEMBI U 3a/1a4H, JOMYCKaOIUe aIbTEPHATUBHBIE PEILICHHUS.

3) paGora ¢ nungopmanmeii:

OPUEHTUPOBATHCS B Pa3IMUHBIX UCTOYHMKAX MHPOPMALIUMH (TeKCTe yd4eOHOro mocoous,
HAy4YHO-TIONYJISIPHOM  JHUTepaType, OWOJIOrMYECKHMX  CIIOBapsiX U CIPaBOYHUKAX,
KOMITBIOTEPHBIX 0a3zax JaHHBIX, B MHTepHeTe), aHanmu3upoBaTh MH(GOPMALUIO PA3IUYHBIX
BUJIOB U (QOpPM TMpeACTaBIEHUS, KPUTUYECKH OLEHMBAaTh €€ JOCTOBEPHOCTb U
HEMPOTHBOPEUUBOCTb;

(dbopMynupoBaTh 3ampockl U NPUMEHSATH Pa3IMYHbIE METOJIbl MPU MOUCKE U 0TOOpe
Oouosornueckoil nHpopMaluu, HeoOXOAMMOM JIJIs1 BBITIONHEHUS YICOHBIX 3a71a4;

PUOOPETATh OMBIT UCTIOIB30BaHUS MH()OPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHIH,
COBEPILLIEHCTBOBATh KYJIbTYpPY aKTHBHOI'O UCIOJIb30BAHUS PA3IMUHBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJIbHYIO (GOpMY IMpeAcTaBICHUS OHOIOrMYecKOil
nHpopmanuu (cxemsl, rpaduKy, JUarpaMmmbl, TAOIHUIIbI, PUCYHKHU U JIPYTOe);

UCIOJIb30BaTh HAYUHBIA S3bIK B KayecTBE CpeAcTBa MpH padoTe ¢ OMOIOrHMYecKon
uHpopManue: IPUMEHSITh XUMUYECKue, GU3NIEeCKUe U MaTEeMaTHUYECKUEe 3HAKU U CUMBOJIBL,
dbopmynel, abOpeBHaTypy, HOMEHKJIATypy, HCIIOJIB30BaTh M MPeoOpa3oBHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJIATHOCTH;

BJaJIeTh HaBBIKAMU pACIO3HABAHMUS W 3alUTHl HHPOpMaLUHU, HH()OPMAIIMOHHON
0€30MaCHOCTH JTMYHOCTH.



OBjaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH JAeHCTBUAMM:

1) oomenmne:

OCYIIECTBIISITh KOMMYHHMKAIIUM BO BCeX cdepax >KHU3HH, AKTUBHO Y4YacTBOBAaTh B
JMaJIore WIN JHUCKYCCUM II0 CYIIECTBY 0OCykJIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI,
BBICKA3bIBaTh CYXKJIEHHUS OTHOCUTEIBHO BBIIOJIHEHUS NpeajaraeMou 3aJadd, yYHUTHIBATH
MHTEPECHI U COTJIACOBAHHOCTD MO3ULIUN APYTUX YYACTHUKOB JUAJIOTA WM JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHbIE CpPEICTBA OOIICHUS, OHUMATh 3HAYCHHE COIMAIBHBIX
3HAKOB, TIPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHTyallMii, YMETh CMsSr4aTh
KOH(MIIMKTHI U BECTH MEPETOBOPHI;

BJIQ/IETh Pa3IMYHBIMU CIIOCOOaMH OOLICHHS U B3aUMOJICHCTBUS, TOHUMATh HAMEPEHUS
ApYTUX JIOACH, MPOSBISATh YBAKUTEIHHOE OTHOILICHHE K COOECeIHUKY M B KOPPEKTHOU
dbopMe hopMyITHPOBATH CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3J1araTb CBOKO TOYKY 3PEHHUS C MCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MMOHMMATh W WCIOJh30BaTh MPEHMYIIECTBA KOMAHIHOW M WHAMBHIYAIBHON PabOTHI
MpU pEHIeHUH OHOJOTUYECKOW MpOoOJieMbl, OOOCHOBBIBATh HEOOXOAUMOCTH MPUMEHEHUS
IpyNnoBbIX (OpM B3aUMOIEHCTBUS MIPH PEIICHUN YUeOHOM 3a1auu;

BBIOMpATh TEMAaTUKY M METOJBI COBMECTHBIX JICHCTBUI C yIETOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH KaK/10T0 4JeHa KOJUIEKTHBA;

MPUHUMATh 1€JIM COBMECTHOM JEeATEIbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH
NEUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIIATH IUIaH JACHCTBUM, pacHpelesaTh POJIU C YUYETOM
MHEHHI yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboTHI;

OLICHMBATh KA4ye€CTBO CBOEr0 BKJIAJa U KaXJIOr0 y4YyaCTHHMKAa KOMaHIbl B 0OLIUil
pe3ynbTat no pa3paboTaHHBIM KPUTEPHUSIM;

IpeaJiaraTb HOBBIE ITPOEKTHI, OLIEHUBATh UJEU C MO3UIIMH HOBU3HBI, OPUTUHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYIIECTBISATh MO3UTHUBHOE CTPATETMUYECKOE MOBENECHHWE B Pa3IMYHBIX CUTYalMsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUITHATHUBHBIM.

OBJaieHHe YHUBEPCAJIbHBIMH PEryJsiTUBHBIMU J1€HCTBHAMM:

1) camoopranmu3amnus:

HCIOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJs BBISBICHUS NMPOOJEM M UX pPEUICHHs B
KU3HEHHBIX U YUeOHBIX CUTYaIUsX;

BBIOMpATh HA OCHOBE OMOJOTMYECKUX 3HAHHU IIeNieBble M CMBICIOBBIE YCTAHOBKH B
CBOMX JIEHCTBHUSAX M IOCTYIKAaX IO OTHOIIEHHMIO K >KMBOW INPHUPOJAE, CBOEMY 3/IOPOBBIO U
3JI0pPOBBIO OKPY KAIOLIHX;

CaMOCTOATENIbHO  OCYIIECTBIISITH ~ [MO3HABATENIbHYIO  JEATEIbHOCTb,  BBISBIATH
npoOyiieMbl, CTaBUTh U (QOPMYyITUPOBaTH COOCTBEHHBIE 3amaud B 00pa3oBaTeNbHOI
JESATETLHOCTH M )KU3HEHHBIX CUTYyAITUsX;

CaMOCTOSITENIbHO COCTaBIISITh IJIaH peIIeHUs MpoOJeMbl € YYETOM MMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEMOYTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYaIIHsIM;

paciupsaTh paMKH y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JieNiaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHue;

OILICHUBATh IPHOOPETEHHBIN OIIBIT;



CIOCOOCTBOBaTh (POPMUPOBAHMIO U IPOSBICHUIO IIUPOKOM JpyIUIMH B pa3HbIX
00J1aCTSX 3HAHUM, HOCTOSHHO MOBBIIIATh CBOM 00pa30BaTEIbHbBIN U KyJIbTYpHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CUTYyalUsM, BHOCUTb KOPPEKTUBBI B JACATECIBHOCTD, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISAM;

BJaJIleTh HAaBbIKAMM I103HABATENBHOM pe(IEeKCUM KaK OCO3HAaHUS COBEpPLIAEMBIX
JNEUCTBUM M MBICIUTEIBHBIX IIPOLECCOB, HUX pPE3yJbTaTOB M OCHOBAaHUMW, HCIIOJIb30BAThH
npuéMbl peIeKCHH IS OLIEHKU CUTYallud, BBIOOPA BEPHOTO PEILICHMS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE cedsl U IPYTHX:

MPUHUMATD €05, TOHUMAsi CBOM HEAOCTATKH U JOCTOMHCTBA;

IIPUHUMATHh MOTHUBBI U apIYMEHTBI JPYTHX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

IIPU3HABAThH CBOE MPABO U MPABO JPYTUX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIbTATbBI

IIpenmetnele pesynbTaThl ocBoeHHs nporpammbl COO no Ouonoruu Ha 06a3oBOM
YpOBHE BKIIIOYAIOT crienuduyeckue st yaeOHoro npeaMera «bruonorush HaydHbIe 3HAHMS,
YMEHHUS U CIOCOOBI AEWCTBUN IO OCBOEHHUIO, MHTEPIPETALUU U MPEOOPa30OBAHUIO 3HAHUM,
BUJIbl JCSITEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHMS U NPUMEHEHUIO 3HAHUU B Pa3iIMYHBIX
YUeOHBIX CUTYyalMsIX, a TAKXKE B PEAIbHBIX )KM3HEHHBIX CUTYalUsX, CBSI3aHHBIX C OHOJIOTHEH.
B nmporpamme npeaMeTHbIE pe3yIbTaThl MPEACTABICHBI IO TOAaM 00yUYCHHS.

[IpenMeTrHble pe3yabTaThl OCBOEHMsI yueOHoro mnpenmera «buonorus» ¢ 10 knacce
JOJKHBI OTPaKaTh:

c(OPMHUPOBAHHOCTh 3HAHUI O MECTE U POJM OMOJOTMM B CUCTEME HAyYHOI'O 3HaHUS
€CTECTBEHHBIX HayK, B (DOpPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa
U HAy4YHOTO MHPOBO33PEHHUS, O BKJAJE POCCUHCKUX M 3apyOexHBIX Y4YEHBIX-OMOJIOTOB B
pa3BuTHE OMOJOTMH, (QYHKIHMOHATHLHONW I'PAaMOTHOCTH YeJIOBEKa JUIsl PEeIIeHUs >KM3HEHHBIX
3azay;

YMEHHE pacKpbIBaTh COJEpKaHHE OMOJIOTMYECKUX TEPMUHOB U TOHSTUN: KU3Hb,
KJIETKa, OpraHu3M, MeTabojn3M (OOMEH BEIIEeCTB W MPEBpaIlleHHE JHEPTUH), TOMEOCTa3
(camoperynsnusi), YpOBHEBas OpraHu3alMs HKHBBIX CHUCTEM, CAaMOBOCIIPOM3BEICHUE
(penpoyKiys), HacaeICTBEHHOCTb, I3MEHUUBOCTh, POCT U Pa3BUTHE;

yMEHHE H3JjlaraTb OMOJIOTHYECKHE TEOpUH (KJIETOYHas, XPOMOCOMHAas, MyTallMOHHAs,
LEHTpaJbHas JIOTMa MOJEKyJIsapHOW Ouonoruu), 3akoHsl (I'. Mengens, T. Moprana, H. U.
BaguioBa) u yueHus (0 LEHTpax MHOrooOpas3us U MPOUCXOKICHUS KYJIbTYPHBIX PACTCHHH
H. . BaBuiioBa), onpeaensTb rpaHULIbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BJIaJIeTh METOJAMU HAyYHOTO MO3HAHUS B OMOJIOTUU: HAOJIOICHUE U OTMCAHNE
KUBBIX CHCTEM, IPOLIECCOB U SBJICHHM, OpraHu3alus U TNpOBEACHHE OHOJIOTHYECKOIO
9KCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXKIY HCCIELYyEMBIMU
BEIMYMHAMH, OOBSICHEHHE MOJIyYEHHBIX PE3yJIbTaTOB, HCIOJIb30BAaHHBIX HAYyUHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIeNIaTh BBIBOJIbI HA OCHOBAHUH MOJyUYEHHBIX PE3YyJIbTaTOB;



YMEHHE BBIIEIATH CYIIECTBEHHBIEC IPU3HAKU BUPYCOB, KIETOK IIPOKAPUOT U DYKAPHUOT,
OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHa
BEIIECTB W TPEBpAllCHUs DJHEPrud B KIEeTKe, (OTOCHHTE3a, IUIACTHYECKOTO U
HHEPreTUIEeCKOT0 OOMEHa, XEMOCHHTE3a, MUT03a, MEH03a, OIUIOOTBOPEHUS, Pa3MHOKEHHUS,
WH/MBUYalbHOTO Pa3BUTHsI OpraHu3Ma (OHTOI'€He3);

YMEHHE NPUMEHATH MOJIy4YeHHbIE 3HAHUSA Ul OObSICHEHUS! OMOJIOIMUYECKHX MPOLIECCOB
U SBJICHUM, JUIS NPUHATHS NPAKTUYECKUX PEIICHUN B IIOBCEJIHEBHOW MXU3HU C LIEIBIO
oOecrieyeHnss 0€30MAaCHOCTH CBOETO 3J0POBbS W 3I0POBbS  OKPYKAIOMIMX  JIIOJCH,
COOJIFOJICHHUSI HOPM I'PaMOTHOI'O MOBEJCHHsI B OKpY’Karolllel IpUPOAHOI cpene, MOHUMaHKe
HEOO0XOMMOCTH HCIOJIb30BAHUS JOCTUKEHUN COBPEMEHHOM OHOJIOIMM M OMOTEXHOJOIMH
JUIS paliMOHAIbHOI'O IPUPOIONOIb30BAHUS;

YMEHME pEeIlaTh 3JIEMEHTAapHbIE T'€HETUYECKHE 3aJayd Ha MOHO- U JUTHOpHUIHOE
CKpELIMBaHMUE, CLEIUICHHOE HaclIeZJlOBaHUE, COCTaBIATh CXEMbl MOHOIMOPHIHOIO
CKPEILMBAHUS JUIs NIPEACKa3aHus HACJIEI0BAHNS IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOIHATH JIa0OpaTOPHBIE U MPAKTUYECKUE PabOTHI, COOI0AAaTh paBuia Ipu
pabote ¢ y4eOHBIM 1 1a00paTOpHBIM 000pyI0OBaHUEM;

YMEHHUE KPUTUYECKU OLIEHUBATh U MHTEPIPETHPOBATH MHPOPMALUIO OHOJIOTHYECKOTO
COJIep KaHuUs, BKJIFOYAIONIYIO IICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX UCTOYHHMKOB (CpeacTBa
MaccoBOi  MH(OpPMAIMKM, HAYYHO-TIOMYJAPHBIE  MaTepHajbl), OJTUYECKHE  ACHEKTHI
COBPEMEHHBIX UCCIIEOBAHUN B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTUH;

yMEHUE co3JaBaTb COOCTBEHHbIE IHCBMEHHbIE W YCTHBIE COOOLIeHHs, 0000Ias
OMOJIOTMYECKYI0 HMH(OpMAIMI0 M3 HECKOJbKUX HCTOYHUKOB, TI'PAaMOTHO HCIOJIb30BaTh
MOHATUIHBIN armapat OUOJIOTHH.

[IpenMeTrHble pe3yabTaThl OCBOEHMsI yueOHoro mpeamera «buonorus» é 11 knacce
JOJKHBI OTPaKaTh:

c(OPMHUPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJOIMM B CUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOpPMHUPOBaHUM COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpa
U HAyYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUHCKUX M 3apyOexHBIX Y4YEHBIX-OMOJIOTOB B
pa3BuTHE OMOJOrMH, (GYHKIMOHATBHOM T'PAaMOTHOCTH YeNOBEKa Ul PEIleHUs >KU3HEHHBIX
3azay;

YMEHHE pacKpblBaTh COJAEp)KaHHWE OHOJOTMYECKMX TEPMUHOB M TOHSATHI: BUJ,
MOMyJSALMs, TEeHOPOHJ, OBOJIONUS, JABWXKYyIIME CHibl  (QakTOphl)  HBOJIOLNH,
MPUCIIOCOOIEHHOCTh OPraHU3MOB, BHJ1I000pa30BaHue, 3KOJIOrHYeckre (HakTophl, SKOCUCTEMA,
MPOAYLIEHTbI, KOHCYMEHTBI, PpEOYLEHTBbl, LENH NHUTAHHUS, DSKOJOTMYecKas MUpaMHla,
O6uoreorieHo3, buochepa;

yMEHHE WH31araTb Ouoyiornyeckue TeopuH (dBosolMoHHas Teopust Y. JlapBuna,
CHUHTETHYECKasi TEOPUS IBOJIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoibliieBoro cxoacraa K.
M. bapa, uepenoBanus TIaBHBIX HanpasiieHui u nyte spomonyu A. H. CeeprioBa, yueHus
o Ouocdepe B. WM. BepnHaackoro), ompeaensrth TpaHHUIBI WX TPUMEHHUMOCTH K YKHUBBIM
CUCTEMaM;

YMEHUE BIIIETh METOIaMU HAYYHOT'O MTO3HAHUS B OMOJIOTUH: HA0JII0ICHHE U OITCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJICHUN, OpraHu3alUsl W IPOBEACHHE OHOJIOrMYECKOTro
9KCIIEPUMEHTA, BBIJIBU)KEHHE THUIOTE3bl, BBIIBICHUE 3aBUCUMOCTU MEXKIY HCCIETyEeMbIMU
BEJIMYMHAMHU, O0BSCHEHHE TOJYyUYEHHBIX PE3yJbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE J€NIaTh BBIBOJbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTATOB;



YMEHHE BBIICIATh CYIIECTBEHHbIC MPU3HAKH CTPOEHUS OHOJIOTMYECKUX OOBEKTOB:
BUJIOB, TOMYJIALUN, IPOJYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€OIEHO30B U IKOCUCTEM,
0COOEHHOCTH TIPOLECCOB: HACIEICTBEHHOH HM3MEHUYMBOCTH, €CTECTBEHHOIO 0TOOpa,
BUI000pa30BaHusi, MPUCTIOCOOIEHHOCTH OPTaHU3MOB, NEHCTBUS SKOJIOTUYECKUX (PaKTOPOB
Ha OpraHU3Mbl, MEpeHOca BELIECTB U IOTOKA JHEPrUH B SKOCHUCTEMaX, aHTPOIIOTE€HHBIX
M3MEHEHUH B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa BEUIECTB M OMOr€OXMMHUYECKUX
LIUKJIOB B Ouocdepe;

yYMEHHUE MPUMEHSATH MOJyYeHHbIE 3HAHUS Ui OObSICHEHHSI OMOJIOTHYECKUX MPOIECCOB
U SIBJICHHUM, UIA NPUHATHUS MPAKTUYECKUX PEUICHHH B IMOBCEAHEBHOM >KU3HH C LIEJBIO
oOecrieueHrss 0€30MAaCHOCTH CBOETO 3[0POBbS W 3/I0POBbS  OKPYKAIOUIUX JIIOJIEH,
COOJIIOJICHHUST HOPM T'PaMOTHOTO MOBEJCHHS B OKpYJKarolllel NpUPOAHOI cpene, TOHUMaHKe
HEOOXOIMMOCTH HMCIIOJIb30BAaHUS TOCTUIKEHUH COBPEMEHHOW OMOJIOTWU /sl pallHOHAILHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pelllaTh dJIEMEHTapHbIe OMOJIOTUYECKUE 3a]aud, COCTaBIISTh CXEMBI MepeHoca
BELIECTB U SHEPTUU B 3KocHcTeMax (Lenu MUTaHus);

YMEHHE BBINOIHATH J1a0OpaTOPHBIEC U NMPAKTUUYECKUE PabOTHI, COONIOAATH MpaBUia IpU
paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHHEM;

yYMEHHE KPUTUYECKU OLIEHWBATh U MHTEPIPETUPOBATh MHPOPMALIHIO OUOIOTHYECKOTO
COJIepKaHusl, BKIIOYAIOUIYIO IICEB/IOHAYYHbIC 3HAHUS U3 PA3IMYHbIX UCTOYHUKOB (CpeicTBa
MaccoBOi WH(pOpPMANNK, HAYYHO-TIOMYJISAPHBIE MaTEpUaNbl), PacCMAaTPUBATh TJIOOAIBHBIC
9KOJIOTHUECKHE TPOOIEMBbl COBPEMEHHOCTH, (OpMHpOBaTH IO OTHONIEHHIO K HUM
COOCTBEHHYIO MO3HUIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE INHCHMEHHBIE M YCTHBIE COOOLIeHHs, 0000IIas
OMOJIOTHYECKYI0 HMH(OpMAIMIO M3 HECKOJbKUX HMCTOYHHUKOB, T'PAaMOTHO HCIIOIB30BATh
MOHSATUHHBIN anmapat OUOJIOTHH.
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