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IHosicHuTEALHAA 3aNIUCKA

Peanmusyemas pabouast mporpamma 1o ouosoruu ais ydammxces 10-11 kimaccoB pa3paboTaHa Ha
OCHOBE CIIEIYIOIIUX UHCTPYKTUBHBIX U METOJUYCCKHX MATCPUAIIOB:

- henepanpHas paboyas mporpamma cpemnero ooiuiero oopasopanus «buomnorus. 10-11 knacce»

- IpUMEpHasi OCHOBHAsi 00pa3oBaTeNnbHas MporpaMma CpeaHero o0Iero oopa3oBaHus,

BHECEHHas B peecTp 00pa3oBaTebHEBIX porpamm, (mpoTokoa oT 28 utons 2016 1. Ne 2/16-3)

- npuMmepHast [Iporpamma Bocniutanusi (Omobpena pemnieHueM ¢eaepabHOro yaeOHo -
METOJIMYECKOr0 00BeTMHEHUS 10 001IeMy oOopazoBaHuto (TpoTokon oT 2 uroHs 2020 1. Ne 2/20).

-nucbMa MOH u MIT KK ot 13.07.2021 1. Ne 47-01-13-14546/21 « O cocTaBieHHH pabodnx
IporpaMM y4eOHBIX MPEIMETOB M KaJICHIaPHO-TeMaTHUECKOT0 TIAHUPOBAHHS

-tpedoBanuil ®I'OC k pe3ysnbTatamMm OCHOBHOTO 001iero oopasosanus (I[Ipuka3z MunucTepcTBa
obpa3oBanus u Hayku P® Ne 1897 ot 17.12.2010 "OO yTBep)aecHNU (eaepabHOro
roCyJIlapCTBEHHOT 0 00pa30BaTebHOr0 CTaHAapTa OCHOBHOIO 00111ero oopasopanus'");

- 00pa3oBaTENbHOM MPOrpaMMbl OCHOBHOTO 0o01ero oopasoanus MbOY COII Nel§;

- aBTopckoit mporpammel U. b. Aradonosoii, B. 1. CuBornazoa buomnorus. 10—11 kmaccsl.
ba3zoBwrii ypoBeHb. — M. : [lpoda, 2017.

- nporpammsbl Bocutanuss MbOY COIL Ne 18, yTBepkEHHOM Me1arornueckuM COBETOM
mkoubl (mpotokos NelO ot 28. 05.2021 rona)

Kypc Ouonoruu Ha cTyneHu cpeHero o0uiero o0pa3oBaHuUs HalpaBieH Ha GOPMUPOBAHUE
y Y4alMxcsl HEeJIOCTHONW CUCTEMBI 3HAHWM O )KMBOW IIPUPOJIE, €€ CUCTEMHOW OPraHU3aluy U
HBOJIOLNH, TOATOMY IIPOTrpaMMa BKJFOUAET CBEACHUS 00 OOIIMX OMOIOTHYEeCKUX
3aKOHOMEPHOCTSIX, POSIBIISIIOIINXCS Ha Pa3HbIX YPOBHSAX OPraHU3alUU KUBOW IPUPOJIBI.
[Iporpammoii npenycMaTpuBaeTcss U3ydeHUE yHallluMUCsl TEOPETUUECKUX U MPUKIIAHBIX OCHOB
ob1ieii Ouooruy. Yyamuecs nojay4daroT o0He NpeCcTaBIeHHs O CTPYKType OnOI0ruueckoi
HayKH, €€ MICTOPUU U METOJaX UCCIIEJOBaHNUS, HPAaBCTBEHHBIX HOPMaXxX U MPUHIUIIAX OTHOILIEHUS
K npupoje. CeneHust 00 ypoBHAX OpraHU3alUM KU3HU, 3BOITIOLMH 0000111at0TCsI, YTIayOIIsIFoTCsI
U PaCLIUPAIOTCA.

JlanHas nporpaMMma paccuuTana Ha 2 roga ooyuyenus (68u) — 10-11 knaccel, 344 (1 yac B
Henemo) B 10 u 344 (14 B Henemo) B 11 kimacce.

OneHuBaHue OTBETOB 00YYAIOIIUXCSl OCYLIECTBISIETCS B COOTBETCTBUU ¢ [lomoxenuem o
(opmax, IEepuOAUYHOCTH, OPSIKE TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH NPOMEKYTOUHOM
arrectanuu ydaumxcds MbOY COII Nel8, yrBepxka€HHON penIeHneM Ne1aroruaeckoro CoBera
mkoussl oT 31 aBrycra 2021 rona nmpotokoa Nel u npukasom no MbOY COUI Nel8 ot
06.04.2022 roma Ne 144-0O, yrBepxxnatommM I[lonoxenue o popmax, mepruoaUdHOCTH, TOPIIKE
TEKYILEro KOHTPOJIs YCIEBAEMOCTH U IPOMEXYTOUHOHN aTTecTallui 00yJaroluxcs B
cootBeTcTBMM ¢ DPI'OC.



Jnst o6yuarommxcs ¢ OB3 omieHuBaHMe OTBETOB OCYIIECTBISIETCS B COOTBETCTBUH C
[TonoxxeHuem o cucteme OLeHOK, (hopMax v MOPSIKE MPOBEIEHUS TEKYILEr0 KOHTPOJIS
YCIIEBAEMOCTH MPOMEXYTOYHON U UTOroBou arrecranuu ooydaroumxcs ¢ OB3 8 MBOY COIII
Nel8 (mporoxon NelO ot 28 mas 2021 rona).

KpuTtepuu oneHuBaHUs 3HAHMI y4alIUXCSl 10 OMOJIOT MU

OueHKAa YCTHOI'O OTBETa VUAIMXCSH

OrMmerka "S" cTaBuTcH B ciydyae:

1. 3HaHMs, TMOHMMaHUA, TIYOMHBI YCBOCHMS OOydYaroIIMMCS BCero 00BbEMa MPOrpaMMHOIO
MaTepuania.

2. YMenus BBIACJIATDH I'IaBHBIC IMOJIOKCHUA B U3YYCHHOM MATCpUAJIC, HA OCHOBAHUU q)aKTOB n
IIpUMCpPOB O606H.[aTb, ACJIaTh BbBIBOAbI, YCTAHABJIIMBATL MCKIIPCIMETHLIC U BHYTPUIIPCAMCTHBIC
CBA3U, TBOPUCCKH ITPUMCHACT IOJTYYCHHBIC 3HAHUS B HE3HaKOMOM CUTYyalllu.

3. OrcyrcrBue OWIMOOK M HEJOYETOB IPU BOCIPOM3BEICHUM H3YYEHHOIrO MaTepuasa, Ipu
YCTHBIX OTBETaX YCTPaHEHHUE OTJEIbHBIX HETOUHOCTEH € MOMOILBIO JOMOIHUTEIbHBIX BOIPOCOB
yU4uTeINs, COOMI0ICHUE KYIbTYPhl YCTHOM peyn.

Otmerka "4":
1. 3HaHME BCEro M3y4EHHOTO MIPOrpaMMHOI0 MaTepHaa.

2. YMeHuil BbIIENATH TJIaBHBIC MOJO0XKEHUS B M3YYEHHOM MaTepuaje, Ha OCHOBAHMM (PAKTOB U
pUMepoB 000011aTh, JAeaTh BHIBOABI, YCTAHABINBATH BHYTPUIIPEAMETHbBIE CBSA3H, IPUMEHATH
IIOJIy4CHHBIC 3HAHUS Ha IPAKTUKE.

3. HesnauurtenbHble (HerpyOble) OMMOKM M HEJOYETHl MPU BOCIPOU3BEIECHUH H3YYEHHOTO
MaTepuaia, COOJII0eHHEe OCHOBHBIX PaBUJI KYJIbTYPbl YCTHOM peun.

Otmetka "3" (ypoBeHb NpeCTaBIECHUN, COUETAIOIINXCS C DJIEMEHTAMH HayYHbIX MOHSATUH]):

1. 3HaHMe M YyCBOGHHE MaTepuajla Ha YypOBHE MHHHMAJIbHBIX TpeOOBAaHUN MPOTrpamMMmbl,
3aTpy[HEHHE TIPH CaMOCTOATEIHHOM BOCIPOU3BENECHUHN, HEOOXOJMMOCTh HE3HAYUTEIHHON
ITOMOILY IIPENOIaBaTels.

2. YMeHuwe paboTaTh Ha YPOBHE BOCIPOU3BEICHMS, 3aTPyJHEHUS TIpU OTBETaX Ha
BUJIOM3MEHEHHBIE BOIIPOCHI.

3. Hammume rpyOoii ommOKM, HECKOJBKUX HErpyObIX NpH BOCHPOM3BEIEHUU H3YYEHHOIO
MaTepuaa, He3HaUUTeJIbHOEe HeCOOI0IeHe OCHOBHBIX ITPABIII KYJIbTYPbl YCTHOW peyHu.

Otrmerka "2'":

1. 3HaHWe W ycBOEHHE MaTepHala Ha YPOBHE HUKE MUHUMAJbHBIX TPEOOBAHUN MPOTPaAMMBL,
OTJETbHBIC MPEACTaBICHUS 00 N3yUYEHHOM MaTepHale.

2. OtcyTcTBUE yMEHUU pabOTaTh Ha YpOBHE BOCIIPOM3BEACHUS, 3aTPYIHEHHS MPU OTBETaxX Ha
CTaHJApPTHBIE BOIIPOCHI.

3. Hannuue HeckonbKUX TPyOBIX OMIMOOK, OOJIBIIOrO YMCia HErpyObIX MPU BOCHPOU3BEIECHUI
M3YyYEHHOT0 MaTepHalla, 3HAUUTEIbHOE HECOOJIOJEHUE OCHOBHBIX IPABWI KYJBTYPHI YCTHOU
peun.

Otrmerka "1'":

HET OTBCTAa



O1neHKA BLINOJHEHNS NMPaKTHYecKuX (J1a00paToOpPHbLIX) padoT.

Otmerka "S" cTaBUTCH, €CJIH YYCHUK:
1) mpaBUJIbHO OMpPEENNII 1IeJIb OIbITA;

2) BBINOJIHWI pa0bOTy B MOJIHOM O0OBEME C COOJIHOJIEHHEM HEeOOXOIMMOW IOCJICIOBATEIbHOCTH
MIPOBEJICHUS OTBITOB M U3MEPEHUI;

3) caMOCTOSTENbHO W palMOHAIbHO BBIOpad M MOATOTOBWIJ JJIsl OMbITa HEO0XOAUMOE
o0opynoBaHUE, BCE OMBITHI MPOBENT B YCIOBHSIX M PEKHMMax, 0OECIEYMBAIOIINX IOTydICHHE
PE3yIBTATOB M BHIBOJOB C HAMOOJBIIEH TOYHOCTHIO;

4) Hay4yHO TPaMOTHO, JIOTHYHO ONHUCAJI HAOMIOACHUS U chopMyIMpoBas BBIBOJBI U3 ONbITa. B
IIPEJCTaBICHHOM OTUYETE MPaBUIbHO U aKKypaTHO BBIMOJHWII BCE 3aIllUCH, TaOJIHUIIbl, PUCYHKH,
rpauKy, BEIYMCIEHUS U Cll€1all BBIBOJIBI;

5) nposiBIseT OpraHU3alMOHHO-TPYAOBbIE YMEHUs (MOAAEPKUBACT YUCTOTY paboyero Mecra u
MOPSII0K HA CTOJI€, SKOHOMHO HCIOJb3YET PACXOIHbBIE MATEPUAIIBI).

7) SKCIEPUMEHT OCYIIECTBIISIET 10 TUIaHY C YYETOM TEXHUKH 0€30MaCHOCTH U MPaBHI paOOTHI C
MaTepuanaMu 1 000py10BaHUEM.

Otmerka 4" cTaBuTCH, €CJIM YYCHUK BBINOJTHII TPpeOOBaHus K oneHke "'S", Ho:

1. OIIBIT IPOBOJMUII B YCIIOBUSIX, HE 00ECIEUNBAIOIIUX JOCTATOYHON TOUHOCTU U3MEP EHUM;
2.y OBLIIO AOMYIIEHO JBA-TPU HEJ0UYETa;

3. unu He Oosee OgHON HEerpy0oil OMOKY U OJTHOTO HEJ0UYeTa,

4. NaM SKCIIEPUMEHT IIPOBEJIEH HE MOJHOCTbIO;

5. uiu B onyMcaHUU HAOIIOACHUN U3 OBITa TOMYCTUI HETOUHOCTH, BBIBOJIBI C/I€M1aJ HEMOJHbIE.

OrMmertka "3" cTaBuTCH, €CJIM YYCHUK:

1. mpaBUIBHO ONpENEaMs LEdb ONbITa; pabOTy BBINOJHAET MPAaBUIBHO HE MEHEE YeM
HaIOJIOBUHY, OJJHAKO OOBEM BBIIIOJIHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJYYUTh IIPABUIIbHBIE
pe3yJIbTaThl U BBIBOABI 10 OCHOBHBIM, IPUHIUIINAIBHO BaKHBIM 3a/1adyaM padoThl;

2. nim noxdop obopyaoBaHHs, 00BEKTOB, MAaTEpHANIOB, a TaKXKe paOOThl MO Hadaly OIbITA
IIPOBEJ C TTOMOUIBIO YYUTENS; WM B XOJ€ MPOBEIECHUS ONbITa U MU3MEPEHUH OBbUIM JONYILEHBI
OoMOKH B ONIMCaHUU HAaOII01eHUH, (POPMYJIMPOBAHNUU BBIBOJIOB;

3. OIBIT NPOBOAMIICS B HEPALIMOHAIBHBIX YCIOBUAX, UTO MIPUBEJIO K MOJYYEHHUIO PE3YyIbTaTOB C
OosblIel MOrPEUIHOCThIO; WM B OTYETE ObUIM JONYIIEHBI B OOIIEH CIIOKHOCTH He Oosee AByX
omMOOK (B 3alUCAX €IUHUL], U3MEPEHUSX, B BBIUUCICHUX, TpaduKax, TabIuLax, cxemax, v T.1.)
HE MPUHIUIHAIBHOIO JJi1 JAaHHOM paboThl XapakTepa, HO HOBJIMSABIIMX Ha pe3yibTar
BBIITOJIHEHHUS;

4. nonyckaet rpyOyro ommOKy B X0/ dKCnepuMeHTa (B 00bsICHEHNH, B 0OpMIIEHUU pabOTHI, B
COOJIIO/IEHNH MTPABWJI TEXHUKU 0€30MacHOCTH HpH paboTe ¢ MaTepuanaMu U 00OpYyIOBAHUEM),
KOTOpasi HCIIPABIISETCS 110 TPEOOBAHUIO YUUTEIIS.

OrMmerka "2'" cTaBuTCH, €CJIN YYCHUK:

1. me onpeacinii CaMOCTOATCIBHO 1LCJIb OIIbITa, BBbIITOJIHUII pa60Ty HEC IIOJHOCTBIO, HC
IOATOTOBUJI HYKHOC O60py,[IOBaHI/Ie U 00BEM BBINTOJHEHHOH YacTu pa60TLI HC ITIO3BOJIACT
CACIaTb IPAaBUJIbHBIX BbIBOJIOB;

2. WM OIBITHI, U3MCPCHU S, BBIYUCIICHHA, HB.6J'IIO,Z[€HI/I$I IMPpOU3BOANIMCH HCIIPABUIIBHO,



3. unu B X0 paboThI U B OTYETE OOHAPYKMIUCHh B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUCHHBIE
B TpeOoBaHMIX K oLeHke "3";

4. nonyckaer naBe (u Ooisee) rpyObie OMMOKM B XOAE€ SKCICPUMEHTAa, B OOBSCHECHUHU, B
opopmieHnu pabOTHl, B COOJIIOJCHUH TPABWI TEXHUKH O€30MacHOCTH TMpH paboTe ¢
BEIIECTBAMH U 000pPYJIOBaHUEM, KOTOPBIEC HE MOXKET UCIPABHUTH JaXKe 110 TPEOOBAHUIO YUUTEIIS.

OtMmetka "1" cTaBUTCS, €CJIM OTCYTCTBYET TJabopaTopHasi pabora.

OneHKa NMCLMEeHHbBIX CAMOCTOATEIbLHLIX PA0OT.

OrMmerka "S5" cTaBuTCH, €CJIH YYCHHUK:

1. BoIMOTHUII paboTy 0€3 OMMOOK 1 HET0YETOB;

2) momycTui He 00Jiee OJJHOTO HeoueTa.

OtmMmeTka 4" cTaBUTCSH, €CJIM YUEHHUK BBINOJHIWI Pa0doTy NMOJHOCTHIO, HO JOMYCTHJ B HEll:
1. He Gosiee oTHOM HErpyOOH OMMOKKM ¥ OHOTO HENOYETA;

2. unu He 6oJee IByX HEA0YETOB.

Otrmerka "3" craBuUTCS, €CIM YYEHHMK MPaBUIbHO BBINOJIHMI HE MeHee 2/3 paboTel wiu
JOIy CTHIL:

1. He GoJiee NBYX TPyOBIX OIMIUOOK;

2. unu He 6osee oHOM rpyOoii U oJHON HerpyOoil oMOKHU U OJTHOTO HEJl0YETa;
3. uau He Ooiee IBYX-TPEX HErpyObIX OIINOOK;

4. M OJTHOM HerpyOoi OMMOKH U TPEX HEIOYCTOB;

5. MJM IPY OTCYTCTBUH OMMOOK, HO IPU HAJTMYUH YETHIPEX -TISITH HETOUETOB.
Otmerka "2'" cTaBUTCH, €CJIN YICHUK:

1. TOMyCTHJI YKUCIIO OMMOOK M HEIOYETOB MPEBOCXOASAIIEE HOPMY, TIPU KOTOPOH MOXET OBITh
BBICTaBJIeHA orjeHka "3";

2. MU €CIIH IMpaBUJIbHO BBIITOJHHUJI MEHEC ITOJIOBUH bI pa6OTBI.

OtMmerka "1" cTaBuTCH, €CJAM OTCYTCTBYET padoTa.

IInanupyembie pe3yJibTaThl OCBOCHHUsI Y4eOHOr 0 peaMera, Kypca

ITNTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUEGHOI'O ITPEJJMETA «BHOJIOT MST»
HA YPOBHE CPEJIHET'O OBIIEI'O OGPA3OBAHUA

Cormacuo ®I'OC COO, ycraHaBIMBaIOTCI TpeOOBaHHUS K pe3yibTaTaM OCBOCHUS
00y4aronMMHKCS POTPaMM CPEIHEro o0Iero o0pa3oBaHus: TMYHOCTHBIM, METAIPEIMETHBIM 1
MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B CTPYKTYpPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA MPCAMCTA «buomnorusy» BBIACJICHBI
CIENyIOIME  COCTABIIONIME: OCO3HAHME OOYYAIOIIMMHCS  POCCHHMCKOM  I'pa)IaHCKOU

UACHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTUIO, CAMOCTOATCIIBHOCTU U CaMOOIIPCACIICHUIO,
5



HaM4Yhe MOTHBAUMM K OOyUYEeHHIO OMOJOTHM, IIEICHANPABICHHOE pa3BUTHE BHYTPEHHUX
yOXKeHU JIMYHOCTH Ha OCHOBE KJIFOYEBBIX IIEHHOCTEW M MCTOPHUYECKUX TPAMULIMA PA3BUTUS
OMOJIOrMYECKOro 3HAHMS, TOTOBHOCTh U CIIOCOOHOCTh OOYHYAIOIIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATEIBbHOCTH L EHHOCTHO-CMBICIOBBIMM  YCTAaHOBKaMH, MPUCYUIMMU  CHCTEME
Ouonornueckoro o0pa3oBaHMs, HAJIUYHE HSKOJOTHYECKOr0 MPABOCO3HAHHS, CIHOCOOHOCTH
CTaBUTh LU U CTPOUTH KU3HEHHBIE IJIaHBI.

JInuHOCTHBIE pe3yibTaThl OCBOEHUs mpeaMmera «buosorus» nocTuraroTcs B €IUHCTBE
y4eOHON M BOCIMTATENILHON J1€SITENIbHOCTH B COOTBETCTBUM C TPAJAMIIMOHHBIMU POCCUMCKUMU
COLUOKYJIbTYPHBIMU, HUCTOPUUECKUMHU U JIYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHU, MPUHATHIMU B
o0IIecTBe TMpaBUIAMH M HOPMaMH TIOBEICHHS U CIOCOOCTBYIOT IpoOIleccaM CaMOIIO3HAHHS,
CaMOBOCTIMTAHUSI U CAaMOPA3BUTHS, Pa3BUTHS BHYTPEHHEH IMO3HMIIMU JIMYHOCTH, MAaTPHOTHU3MA,
YBaXXEHUS K 3aKOHY M IPABOMOPAJKY, YEJIOBEKY TpyJla M CTAapLIeMy MOKOJIEHHUIO, B3aMMHOIO
YBaXXEHHUS, OEpPEKHOrO0  OTHONIEHUS K  KYJAbTYPHOMY  HAaCIEAWI0 H  TPaTUIUAIM
MHOTOHAI[MOHAJIBHOTO Hapoaa Poccuiickon denepanuu, Npupoae U OKPYKAIOUIER cpelie.

JInuHOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro nmpenmMera «buonorusy A0MKHBI OTpaXaTh
TOTOBHOCTh U CIIOCOOHOCTh OOYYaroImuXcsi PyKOBOACTBOBATHCSA CHOPMHUPOBAHHON BHYTpPEHHEN
MO3ULMUENH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHEHTAIMi, T[MO3UTHUBHBIX BHYTPEHHHX
yOeXIeHUH, COOTBETCTBYIOUIMX TPAJUMLIUOHHBIM II€HHOCTSIM pOCCHilckoro o0IiecTsa,
pacUIMpeHNEe XKU3HEHHOIO OIbITA M OIBITA JEATEIBHOCTH B IPOLIECCE PEeAM3alUd OCHOBHBIX
HANpaBJICHUN BOCIIUTATENbHON A€ TEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpakIaHCcKOro BOCIIUTAHUS:

cOPMUPOBAHHOCTh T'PAXAAHCKOW MO3MLIMM  OOydarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUMCKOr0 00111EeCTBA;

OCO3HAHUE CBOMX KOHCTHTYIMOHHBIX TpaB M O0O0S3aHHOCTEH, YBa)KEHHWE 3aKOHA W
MPaBONOPAIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW AESITEIFHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHuu Y4eOHBIX U MTO3HABaTEeNbHBIX 33714, BHITIOJTHEHUN OMOJIOTHYECKIX SKCIIEPHMEHTOB;

CIOCOOHOCTh  OINpEAENSATh COOCTBEHHYIO TMO3UIMI0 TIO OTHOLICHHIO K SIBJICHUSAM
COBPEMEHHOMU KU3HU U OOBICHITH €€;

YyMEHUE yYHUTHIBAaTh B  CBOMX JCHCTBUSAX  HEOOXOIUMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBHS JIIOJICH C Pa3HBIMU YOEXKICHUSIMHU, KYJIbTYPHBIMU IEHHOCTSIMHU M COIUATILHBIM
MTOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IIpOLIECCE COBMECTHOI'O BBIMOJHEHUS Y4eOHBIX,
NO3HABATEJIBHBIX M HCCIIEOBATEIbCKUX 3a7a4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHHIO
OIIIOHEHTOB MpU 00CYKIEHHH CIIOPHBIX BOIIPOCOB OMOIOTUYECKOT0 CO/IepKaHMUS;

FOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM 1€ TEIbHOCTH

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

¢ OpPMHPOBAHHOCTh POCCUMCKON TPakTaHCKON MACHTHYHOCTH, MATPUOTU3MA, YBAKECHUS K
CBOEMY HAapoJy, YyBCTBA OTBETCTBEHHOCTH nepen PoauHON, ropaoctu 3a CBOW Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOILLIOE U HACTOSIEE MHOTOHALMOHAJIBHOIO Hapoaa Poceuu;

[IEHHOCTHOE OTHOIIEHHWE K TMPUPOJHOMY HACICOUI0O U TAMATHHKAM TPHUPOIBI,
JnocTuKeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIOCOOHOCTh OIICHMBATh BKJAJ POCCHICKMX YYEHBIX B CTAaHOBJICHHWE U Pa3BUTHE
OHONOrny, TOHUMAaHUs 3HAYSHHS OMOJIOTUH B TTO3HAHUU 3aKOHOB MTPUPO/IBI, B )KU3HH YEIIOBEKA U
COBPEMEHHOI'0 OOIIECTBA;

uzeiiHas yoexIEHHOCTh, TOTOBHOCTD K CITY)KEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:



OCO3HAaHHE JTYXOBHBIX [IEHHOCTEW POCCUICKOI0 HAPOAa;

c¢hOpPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIIEHUBATH CUTYAIMIO0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M IIECHHOCTH;

OCO3HAHUE JIMYHOT0 BKJIaJ1a B IOCTPOECHUE YCTOWYUBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOILEHHWE K CBOMM pPOJUTENSM, CO3/IaHMI0 CEMbUM Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS LIEHHOCTEH CeMEMHON KM3HU B COOTBETCTBHM C TPAJAMULIMSIMHU HAPOJIOB
Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHUS:

ACTETHUYECKOE OTHOLIEHUE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUUYECKOTrO
TBOPUYECTBA, CIIOPTa, TPY/1a, OOIIECTBEHHBIX OTHOIICHUA;

MOHMMAaHWE SMOIMOHAIILHOTO BO3/IEH CTBUS JKUBOW TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXCHHMIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHUE MPOSBISATH
KauyecTBa TBOPUYECKOM JINYHOCTH;

S) ¢usnueckoro BocnuTaHuss, (POPMUPOBAHUA  KYJIBTYPbl  310POBbA H
IMOLMOHAJIBHOTO (J1aroNOJTyYHus:

MMOHMMAaHUE U peanu3aius 340pOBOro U 6e30macHoro oopasa KU3HU (30POBOE MUTAHUE,
COOJIIO/IeHNE TUTUEHUYECKUX MPaBUI U HOPM, COATAaHCHPOBAHHBIN PEKUM 3aHITUA U OTABIXA,
peryisipast ¢u3nUeckass AaKTUBHOCTb), OEpEKHOTO, OTBETCTBEHHOTO MW KOMIIETEHTHOTO
OTHOIICHHS K COOCTBEHHOMY (DU3UUECKOMY U TICUXUYECKOMY 3710pOBBIO;

MOHMMAaHWE I[EHHOCTH TIPaBWJI WHAMBUIAYAJbHOTO M KOJUICKTUBHOTO 0€30macHOro
MOBEACHUS B CUTYAIUSIX, YTPOXKAIOIINX 37]0POBBIO M KU3HU JIIO/IEH;

OCO3HAHUE TOCTEACTBUNA W HENpPUSITUS BPEAHBIX MPUBHIYEK (YHOTPEOIEHUS aJKOros,
HapKOTUKOB, KypEHHUS);

6) Tpy10BOr0 BOCIIMTAHUSA:

TOTOBHOCTH K TPYZY, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0II00Ue;

TOTOBHOCTb K aKTUBHOM J1€ATENIbHOCTH TEXHOJOTUUECKON U COI[MAIbHOM HAMPaBIEHHOCTH,
COCOOHOCTh ~ MHHUIIMMPOBATH, TMJIAHUPOBATH M  CAMOCTOSITENIBHO  BBIMOJNHATH — TaKYIO
JeSITEIbHOCTD;

WHTEpPEC K pa3MuHbIM cdepaM mpodhecCHOHATBHOW ACATEIBPHOCTH, YMEHHE COBEpIIATH
OCO3HAaHHBIN BBIOOP OyIyIeH MpodecCcuu U peam30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CITOCOOHOCTh K 0Opa3OBaHUIO M CaMO00OPa30BaHUIO HA MPOTHKEHUM BCEH
KHU3HU;

7) 3K0JIOTUYECKOT0 BOCTIMTAHMSI:

HKOJIOTHYECKH I1eJIecO00pa3HOoe OTHOILIEHHE K MPHPO/e KaK UCTOUHUKY JKU3HU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBINICHWE YPOBHS SKOJOTUYECKOW KYJIBTYPHI: MPUOOPETEHUE OMNbITA IUIAHHUPOBAHUS
MOCTYIKOB M OLIEHKH MX BO3MOXHBIX MOCIEICTBUI JJIS1 OKPYKAIOIIEH CPEIbL;

OCO3HAHME TI00ATBFHOTO XapaKTepa IKOJOTUYECKUX TPOOIIEM U IMTyTEH UX PEIICHUS;

CIOCOOHOCTh MCMOJIL30BAaTh MPHOOPETAEMbIC TTPH U3YUECHUU OMOJIOTUU 3HAHUS M YMCHHS
MPU PEHICHUH TPOOJIEM, CBSI3aHHBIX C PAIMOHAIBHBIM TPHPOAOINOIL30BaHUEM (COOIIIOICHHE
MpaBUJl MOBEIEHUS B NPUPOJE, HAMPABICHHBIX HAa COXpaHEHUWE PABHOBECUS B KOCHCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, Orocdeph);

AKTUBHOE HENpPUATUE JEHCTBHM, NMPUHOCILIMX BpPEI OKPYXKAIOLIEH NPUPOAHOM cperne,
yYMEHHE MPOTHO3MPOBATh HEOIATOMPUATHBIE SKOJOTHYECKHE MOCIESACTBUS MPEIIPHHIMAEMbIX
JIEUCTBUI U NIPEJIOTBPALIATh UX;

HaJM4Khe Pa3BUTOrO 3KOJIOTMUYECKOr0 MBIIUICHHS, 3KOJOTMYECKOW KYJIbTYpbl, OIbITa
NESITETPHOCTH ~ DKOJIOTMYECKON  HANpaBJICHHOCTH, YMEHHUS pPYKOBOJCTBOBATbCS HWMHU B
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[I03HaBATEJIbHOM, KOMMYHUKAaTHBHOM U COLMAJIBbHOW NpPaKTUKE, TOTOBHOCTH K YYacTUIO B
MIPAKTUYECKOM eATENbHOCTH 3KOJIOrM4E€CKON HaNpaBIeHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCTb MHMPOBO33PEHMS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAyKH U OOIIECTBEHHOW WPAKTHKH, OCHOBAaHHOIO Ha JAMAaJore KYIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'0 MECTA B MOJHKYJILTYPHOM MHUPE;

COBEPUIECHCTBOBAHME SI3bIKOBOM M YUTATENILCKON KYJIbTYPBI KaK CPEACTBA B3aNMOJEH CTBUS
MEXAY JIOAbMU U TO3HAHUS MUPA;

MOHUMAaHHUE CHENU(PUKUA OMOJOTHMH KaK HAyKH, OCO3HaHHS €€ polu B (OpPMHPOBAHUU
paloOHaIbHOIO HAYYHOI'O MBILUIEHUS, CO3JJaHUH L[EJIOCTHOIO MPEACTABIEHUS 00 OKpYXKaloLeM
MUpEe Kak O eIWHCTBE NPHPOJbI, ueJoBeKa W o0OlecTBa, B TMO3HAHUHM MPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHUH MPoOJIeM COXpaHEHUs ITPUPOTHOTO PAaBHOBECHS;

yOeX1EHHOCTh B 3HAYMMOCTH OMOJIOTHUHU JJIsI COBPEMEHHOW HUBUIIM3ALUU: 00ECIeUeHUS
HOBOT'O YPOBHSI Pa3BUTHSI MEIUIIMHBI, CO3JJaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTH, CIOCOOHBIX
pemaTh pecypcHble MpoOIeMbl Pa3BUTHSI YEJIOBEUYECTBA, MOMCKA MyTeH BhIXOJA U3 II00aNbHbBIX
9KOJIOTUYECKUX MpobIieM U obecriedeHus mepexoa K yCTOHUUBOMY Pa3BUTHUIO, PAlIMOHAIEHOMY
HCIOJIb30BAHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B MOJY4YEHUM OMOJIOTMYECKUX 3HAHUHM B LIEISX MOBBIILEHUS OOLIEH
KyJIbTYpbl, €CTECTBEHHO-HAy4YHOW TI'PaMOTHOCTH, KaK COCTaBHOM 4YacTH (YyHKLMOHAJIbHOMN
IPaMOTHOCTH 00y4aromuxcsi, popMUpPyeMO IIpU U3y4EHUH OHOJIOTUY;

MOHMMAaHUE CYIIHOCTH METOJOB IIO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIOJb30BaTh IOJydyaeMble 3HAHMS JJId aHalu3a U OOBACHEHUS SBJICHUUN
OKPY)KaIOIIEro MHpa W MPOUCXOISIINX B HEM H3MEHEHHI, yMEeHHE [elaTb OO0OCHOBAaHHBIC
3aKJIIOYEHUS] Ha OCHOBE HAy4YHBIX (DAaKTOB M HMEIOIIUXCS JaHHBIX C [ENbI0 IOTy4CHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIB30BaTh OWOJIOTUYECKUE 3HAHUS ISl P eIIeHUs
po0JieM B peasbHBIX JKU3HEHHBIX CUTYaIUsX;

OCO3HAHUE LIEHHOCTH HAayYHOWU JEATEIBHOCTH, TOTOBHOCTh OCYILECTBIIATH MPOEKTHYIO U
HCCJIEIOBATENBCKYIO JIEATeIbHOCTh MHIUBUIYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEphIBHOMY OOpa30BaHHUIO M CaMOOOPAa30BAHMIO, K
AKTUBHOMY TIOJY4YEHHMIO HOBBIX 3HAHMM 1O OWOJIOTMM B COOTBETCTBUU C JKU3HEHHBIMHU
MOTPEOHOCTSIMH.

METANPEJIMETHBIE PE3YJIBTATbBI

MeranpeaMmeTHble pe3ysbTaThl OCBOEHMs ydeOHoro mpenmera «buonorus» BKIHOYAOT:
3HaYMMble s (OPMHUPOBAHMS MHPOBO33PEHUS  OOYHYAIOUIMXCS  MEXKIUCHUILIMHAPHBIE
(MexmnpenMeTHbIe) O0LICHAayYHbIE TIOHATH I, OTPaXKAIOLIKE 1IeTIOCTHOCTh HAYYHOW KapTHHBI MUpA
U crienuUKy METOJI0B [TO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIHs,
SBJICHUE, TPOLIECC, CHCTEMa, Hay4yHbI (DaKT, MPUHIMI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, HccleloBaHue, HaOII0/IeHne, U3MEPEHUE, IKCIEPUMEHT U JIPYruX), YHUBEpCaJIbHbIE
yueOHbIe JelicTBUS (IT03HABATEIbHbIE, KOMMYHUKATUBHBIC, PETYJISITUBHbBIE), 00€CHeUrBaIOIIIE
¢dopmupoBanue (QYHKIMOHAILHOW TPAMOTHOCTH M COLIMAJIbHON KOMIIETEHIIMU OOYyYaroUIHXcs,
CIIOCOOHOCTB o0yyaromuxcs UCIOJIb30BaTh OCBOEHHBIE MEXIUCIUIIIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHHUS U YyHHMBEpCajbHbIE Yy4eOHbIE JEHCTBUS B IIO3HABATENBHOM U
COLMAJIBHON MTPAKTHUKE.



MeTtanpenMeTHble pe3yabTaThl OCBOCHHS MPOTPAMMBI CPEAHEro oO0miero oOpa3oBaHUs
JOJDKHBI OTPaKaTh:

OBi1ajieHHe YHUBEPCATbHBIMU Y4e€OHBIMU MO3HABATEIbHBIMH /1€l CTBUSIMH:

1) 6a30BbIe JJOTHYECKHUE IeHCTBUS:

CaMoOCTOSTENLHO (OPMYNIHMpPOBATh M AaKTyaIM3UPOBATh MPOOJEMY, paccMaTpuUBaTh €€
BCECTOPOHHE;

UCIONh30BaTh MPH OCBOCHWU 3HAHUN MPHUEMBI JIOTMYECKOTO MBIIUICHUS (aHamm3a,
CHHTE3a, CpaBHEHHs, Kiaccu]ukamuu, OO0OOIIEHHs), PACKPHIBATH CMBICT OWOJIOTHYECKUX
MOHSATUH (BBIACIATH X XapaKTepHbIC MPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTUMU MOHSTUSIMH ),

OINpENeNsATh N JeATEIbHOCTH, 3a/laBasl MmapaMeTpbl M KPUTEPHUH WX JIOCTHIKCHUS,
COOTHOCHTH PE3yJIbTAThI ICITCIILHOCTHU C ITOCTABICHHBIMHU I1EJISIMH,

WCIOJIb30BaTh OMOJIOTUYECKUE TOHATUS IJIs OOBSICHEHUs (aKTOB W SIBJICHHUHA >KUBOU
TIPUPO/IBI;

CTPOUTb JIOTUYECKHE pacCyX AeHHs (MHAYKTUBHBIC, [EAyKTUBHBIC, [0 AaHAJIOTUH),
BBISIBJIATH 3aKOHOMEPHOCTU M MPOTHUBOPEYHUS B pacCMaTPUBAEMBIX SBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKIIIOY CHUS;

MPUMEHSITh CXEMHO-MOJIEIbHBIE CPEACTBA JJisi MPEICTABJICHUS CYIECTBEHHBIX CBS3E€U U
OTHOIICHUI B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TAaKKEe MPOTUBOPEUYHI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAIIMOHHBIX UCTOYHUKAX;

pa3pabarsiBaTh MJIaH PEHICHHs MPOOJIeMbl C yU€TOM aHAIM3a UMEIOIINXCS MaTePHATbHBIX
1 HEMaTePHAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JEATEIHHOCTH, OIICHMBATH COOTBETCTBUE PE3YyJIbTATOB IIEIISIM,
OLIEHUBATh PUCKH MOCIEIACTBUI NeSTEIbHOCTH;

KOOPAMHUPOBATh U BBHIMOJHATH pabOTy B YCIOBUSAX peajbHOrO, BHUPTYaJbHOTO U
KOMOMHHUPOBAHHOTO B3aUMOJICH CTBUS

pa3BUBATh KPEATHBHOE MBIIUICHUE TTPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE 1eHCTBHA:

BIIQJICTh HAaBBIKAMU Y4eOHO-MCCIIEOBATEIHCKON U MPOCKTHON JeATEIbHOCTH, HABBIKAMH
paszperieHust mpooaeM, CltoCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY MOMCKY METOJIOB
pENICHHS MPAKTHYECKUX 3a7a4, TPUMEHEHHUIO Pa3JIMYHBIX METOOB ITO3HAHUS;

WCIIOJIb30BaTh PA3JIMYHBIC BHUJBI JICATCILHOCTH IO TOJYYEHHUIO HOBOT'O 3HAHUS, €ro
WHTEPIpETAINH, MPeoOpa3oBaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTYyalMsIX, B TOM YHUCJE MpPHU
CO3/IaHUU YYEOHBIX U COLUATBHBIX MPOEKTOB;

dbopMHUpOBaTH HAYYHBIN TUIl MBIIUICHUS, BIAJE€Th HAYYHOH TEPMHUHOJIOTHEH, KIIIOUYEBBIMU
HOHATUSIMU U METOAAMH;

CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIC 3a/ladyd B OOPa30BATEIbHOW NEATEIbHOCTH U
KU3HECHHBIX CHTYAIUsIX;

BBISIBIISITh TPUYMHHO-CIICACTBEHHBIE CBS3M W aKTyaJU3UpPOBATh 3a/lady, BBIIBHUTATh
TUTOTE3y €€ peIIeHUsl, HAaXOAWTh AapryMEHThl [JIsi JOKA3aTelbCTBA CBOMX YTBEPXKICHH,
3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS,

aHAJM3UPOBAThH TOJYYCHHBIE B XOAE pEIICHUS 3aa4yd pPe3yJbTaThl, KPUTHYCCKU
OLIEHUBATh UX JOCTOBEPHOCTbh, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSIX;

JaBaTh OI[EHKY HOBBIM CHTYAIlUsM, OIICHUBATH IPHOOPETEHHBIN OIIBIT;

OCYIIECTBIISATh IIeJICHANIPABICHHBI TOMCK IEpeH0ca CPeICTB U CIOCOO0OB AEHCTBUS B
po(hecCHOHANBHYIO CPeny;

yMETh TEpPEHOCUTh 3HAHMS B  T[O3HABATEJIbHYI0O M  MPAKTHYECKYI0  oOmactu
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHMS U3 PA3HBIX PEIMETHBIX 00JIaCTEH;



BBIIBUTATh HOBBIC WJEH, INpENaraTh OPUTHHAJIBHBIC IOIXOABl M PEIICHHs, CTaBHUTh
Ipo0JIEMBI U 3aJ1a4H, JONYCKAIOLIE aJbTEPHATUBHbIE PEIICHNUS.

3) padora ¢ uH(popmManueii:

OPUEHTUPOBATHCSI B Pa3IMYHBbIX HCTOUYHUKAX MHPOpMaluu (TeKcTe ydyeOHOro mocobwus,
HAYYHO-TIONMYJISIPHON JIMTEpaType, OMOJOrMYECKUX CIOBapsAX M CIPABOYHMKAX, KOMIBIOTEPHBIX
0a3ax JaHHBIX, B VIHTEpHETe), aHAIM3UPOBATh WH(OPMAIUIO pa3IUYHBIX BHUIAOB U (HOpM
MIPEICTABICHUSA, KPUTHYECKU OLIEHUBAThH €€ TOCTOBEPHOCTh U HENPOTHBOPEUYUBOCTD;

dopMynupoBaTh 3ampoOChl W MPUMEHATH pPa3IMYHbIE METOABl NpPU IOMCKE M OTOOpe
Ouonornueckoil nHPpoOpMaIUK, HEOOXOAMMOM AJIsl BBIMOTHEHHS YIeOHBIX 3a71a4;

npuoOpeTaTh OIBIT HMCIOIb30BaHUS HWH()OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHA,
COBEpIIEHCTBOBAThH KYJIbTYyPY aKTUBHOTO M CIIOJIb30BAHUS PA3IMYHBIX MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJbHYIO (QOpMy TMpencTaBieHUs OHOIOTHYECKOM
nHpopMmaiuu (cxembl, rpauKu, THarpaMMBbl, TaOJIUIbL, PUCYHKU U IPYTOE);

UCIIOJIb30BaTh HAYYHbIH $3bIK B KauecTBEe cpelcTBa Ipu paboTe ¢ OUOIOrHMYecKon
UHpOpMaIUel: NMPUMEHATh XUMHUYECKUe, (PU3MUeCKue M MaTeMaTHUYeCKHe 3HaKd M CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIOJb30BaThb M IPeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMYECKHE CPE/ICTBA HAIJIAHOCTH;

BJIaJIETh HaBbIKAaMHM pACHO3HABaHUS M 3alIUThl MHGOpPMaLMM, HHPOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHHe YHHBePCATbHBIMH KOMMYHHKATHBHBIMH /ICHCTBUSIMH ¢

1) oO1menue:

OCYIIECTBIIATh KOMMYHHUKAIIMM BO BCeX cepax KU3HU, aKTUBHO Yy4acTBOBATh B JTUAJIOre
WIN JIUCKYCCUH IO CYLIECTBY 0OCYKIaeMOH TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BHICKA3bIBATh
CY)KJIEHMsSI OTHOCHUTEIIbHO BBINOJIHEHUS IpeAsiaraeMoi 3a/lauyd, y4YUThIBaTh HMHTEPECHl U
COTJIACOBAaHHOCTbH MO3UIMN APYTHX YUYACTHUKOB JUAJIOTA WIH I CKYCCHH);

pacno3HaBaTh HeBepOaJbHBIE CPEICTBA OOIICHHUS, MOHUMATh 3HAYEHUE COIMAIbHBIX
3HAKOB, NMPEINOCHUIOK BO3HUKHOBEHHSI KOH(DIMKTHBIX CUTYalMi, yMETh CMAT4YaTh KOH(IUKTHI U
BECTH I1EPETOBOPBI;

BJIAJCTh PA3IMYHBIMU croco0amMHu OOIICHHS W B3aUMOJICHCTBUS, TTOHUMATh HAMEPEHUs
JpPYTUX JIIOJIEH, MPOSIBISITh YBAKUTEIbHOE OTHOLIEHHE K COOECEIHUKY U B KOPPEKTHOU (opme
(bopMyITUpPOBaTh CBOM BO3PAXKECHHUS;

pPa3BEPHYTO M JIOTMYHO H3JIAraTh CBOIO TOYKY 3PEHHUS C HCIOJB30BAHMEM S3BIKOBBIX
CpeJCTB.

2) cOBMeCTHas /IesITeJIbHOCTh:

IIOHUMAaTh U MCHOJb30BATh MPEUMYIIECTBA KOMAaHAHON M MHAMBMYaJdbHON paboOTHI Mpu
peleHuy OMoIoruueckoi npodiaeMbl, 00OCHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
(opM B3auMoAEN CTBUS ITPU peLIeHUH yueOHOH 3aauu;

BbIOMpaTh TEMAaTUKY U METOAbl COBMECTHBIX AECHCTBUN € Y4ETOM OOLIMX HHTEPECOB U
BO3MOKHOCTEN Ka)KJ0ro 4JIeHa KOJJIEKTUBA;

IPUHUMATh LI€JIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BbIBAaTH U KOOPAMHHUPOBATH
JEUCTBUSL MO €€ TOCTHIKEHHUIO: COCTaBJIATH IJIaH JEWCTBUU, PACHPENEISATh POJU C YYETOM
MHEHUH Y4aCTHHKOB, 00CYX/IaTh Pe3yJIbTaTbl COBMECTHON PabOTHI;

OLIEHMBATh Ka4e€CTBO CBOETO BKJIAJA M KAXKAOT0 YyYaCTHHKA KOMaHbl B OOIIMI pe3ybTatT
110 pa3pabOTaHHBIM KPUTEPUSIM;

IpeasiaraTh HOBBIE IPOCKTHI, OLEHUBATh HJAEU C TO3UIUH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUYMMOCTH;

OCYLIECTBIIATh ITO3UTUBHOE CTPATErMUYECKOE IIOBEACHUE B PpA3JIMUYHBIX CUTYalUsX,
MPOSIBIISITH TBOPUECTBO M BOOOpakeHHe, ObITh HHUIIMATHBHBIM.
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OBJiajleHHe YHUBEPCAJIbHBIMH PeryJIiTUBHBIMH AeiiCTBUSIMH:

1) camoopranmn3anms:

UCMOJb30BaTh OMOJIOTMYECKUE 3HAHUS JUIS BBIABJICHHS MPOOJIEM M MX pELIEHHUS B
KU3HEHHBIX U y4eOHBIX CUTYyallUsX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH I€JIEBbIE U CMBICJIOBBIE YCTAHOBKH B CBOMX
JEUCTBUSX M MOCTYIKax M0 OTHOLIEHWIO K JKUBOW IPHUPOJE, CBOEMY 3I0POBBIO U 37J0POBBIO
OKPYXKaroIInXx;

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JIEATEIbHOCT, BBISBIATH MPOOJIEMBI,
CTaBUTh W (QOPMYIMPOBATH COOCTBEHHBIC 3aJa4ll B O0OPa30BATEIbHOW NEATEIBHOCTH H
KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIbHO COCTABIISATh TJIAH PELICHUs] TPOOIEMbl ¢ YIETOM MMEIOIINXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUTeHUH;

JTaBaTh OL[EHKY HOBBIM CHTYaI[UsIM;

pacUIMpATh paMKH y4eOHOr o IpeiMeTa Ha OCHOBE JIMYHBIX IIPEANIOYTEHHI;

JieNIaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 33 PELICHHUE;

OLIEHMBATh IPUOOPETEHHBII ONBIT;

Croco0CcTBOBATh (POPMHUPOBAHUIO U MPOSIBIIEHUIO IIHMPOKON 3PYAULIMM B Pa3HbIX 00J1aCTAX
3HaHUMN, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENIbHbIN U KYJIbTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B ACSITEIbHOCTb, OLIEHUBATH
COOTBETCTBHE PE3YJILTATOB LIEIISIM;

BJIQ/IETh HaBbIKAMU MO3HABATENbHON peduieKCUM KaK OCO3HAaHUS COBEpPLIAEMBIX JEHCTBUI
U MBICIIUTEJIBHBIX IPOLIECCOB, X PE3YJIbTATOB U OCHOBAHUH, HCIIOJIb30BaTh NMPUEMBI pediaekcun
JUISL OL[EHKH CUTYalluu, BEIOOpA BEPHOI'O PELIeHNUs;

YMETh OILIEHUBATh PUCKU M CBOCBPEMEHHO NPHUHUMATh PEIIECHUS 10 UX CHIKEHUIO;

NPUHUMATh MOTHBBI M apT'yMEHTHI APYTUX MPU aHAJINU3€ PE3YIIbTaTOB JESTEIbHOCTH;

3) npunsiTHe cedsi M APYrux:

NpUHUMATh ce0s1, TOHUMasi CBOM HEJJOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHBBI ¥ apT'yMEHTHI APYTUX IIPU aHAIN3€E PE3YIbTATOB JESITEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JPYTUX Ha OLIMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIIUU APYTOro YeIOBeKa.

NNPEJMETHBIE PE3YJIbTATDBI

[IpenmeTHBIEe pe3yabTaThl ocBoeHUs nporpammbl COO nmo O6uonoruu Ha 6a30BOM ypOBHE
BKIIIOYAIOT crienuduueckue 1 yueOHoro npenMera «buonorusy» HaydHble 3HAHHS, YMEHUS U
cmocoObl JIeWCTBUH MO OCBOCHUIO, HWHTEPIPETAllMM M MPeoOpa3oBaHUIO0 3HAHWUN, BUIBI
JEeSITENLHOCTU IO MOJYYSHHUI0O HOBOT'O 3HAHUS U MPUMEHEHHIO 3HAHWM B pa3iM4YHBIX y4eOHBIX
CHTYaIUsX, @ TAK)KE B pEaJIbHBIX )KU3HEHHBIX CUTYAIIUX, CBS3aHHBIX C OMOJIOTHEeH.

[IpenMeTHBIE pe3yNbTaThl OCBOEHUs ydeOHoro mpenmera «buonorus» 6 11 knacce

JOJDKHBI OTPAXKaTh:

cOpPMUPOBAHHOCTh 3HAHMM O MeCT€ M pOJIM OMOJOTMU B CUCTEME HAyYHOrO 3HAHMS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHUHBI MUpa U
Hay4YHOTO MHPOBO33PEHUS, O BKJIAJE POCCUICKUX U 3apyOEKHBIX YUEHBIX-OMOIOrOB B pa3BUTHE
6uonoruu, GyHKIMOHAIHLHON IPaMOTHOCTH Y€JIOBEKa JUIsl peIIeHUs )KM3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COJIEpKaHNE OMOIOrMUEeCKUX TEPMUHOB U MIOHATUI: BUJI, TOMYJISAIMS,

reHo(OH/I, DJBONIOIMUS, JBIKYIIME CHIBl ((aKTOphI) IBOIIOLUHU, MPHCIOCOOICHHOCTD
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OpraHu3MoB, BHUA000pa30oBaHHE, D3KOJIOTHYECKUE (AKTOPBI, OSKOCUCTEMa, HPOAYLEHTHI,
KOHCYMEHTBI, PEIyLIEHTbI, LIENU MUTaHUs, IKOJIOrUYecKas nupaMuaa, 0uoreoueHos3, ouocdepa;
yYMEHHME u3jaraTb Ouosiornyeckue Teopuu (dBosmounoHHas Teopust Y. JlapBuHa,
CHHTETHYECKasl TEOPHU S IBOJIIOINH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apoblimeBoro cxoactea K. M.
bapa, uepenoBanus riaaBHbIX HampaBieHud u nyteit sBomonuu A. H. Ceseproa, yueHus o
ouochepe B. 1. BepHaickoro), onpenensTh IPaHUIIbl KX IPUMEHUMOCTH K )KMBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOJAaMH HAYYHOTO TO3HAHMs B OWoNOruu: HaOIIOJEHUE U ONMUCAHUE
KUBBIX CHUCTEM, TIPOIIECCOB W SBIIEHUH, OpraHu3aiys W TMpOoBeJeHHE OHOIOTHYECKOro
9KCIIEPUMEHTA, BBIIBUKEHUE TUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKIY HCCIe1yeMbIMU
BEIMYMHAMH, OOBSICHEHUE IOJTYYCHHBIX pE3yJIbTATOB, WCIIOIb30BAHHBIX HAYYHBIX MOHSITHIA,
TEOpHil U 3aKOHOB, YMEHUE JIeJIaTh BHIBOABI HA OCHOBAHHH IOJIyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEISTh CYIIECTBEHHbIE MPU3HAKH CTPOEHUS OMOIOTHYecKX 0O0BEKTOB: BUJIOB,
MOMYJISIIUKA, TPOAYLIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOreOLEHO30B M JKOCHCTEM,
O0COOCHHOCTH  MPOILIECCOB:  HACJIEACTBEHHOW  W3MEHYMBOCTH, €CTECTBEHHOro  OTOOpa,
BU1000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, JEUCTBUSA JKOJOTHYECKUX (DAaKTOPOB Ha
OpraHu3Mbl, IIEPEHOca BEIIECTB U MOTOKA SHEPTUH B SKOCHCTEMaX, aHTPOIOT€HHBIX W3MEHEHHM
B JKOCHCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHMOT€OXMMHMYECKHX IHUKIOB B
ouocdepe;

YMEHHME NMPUMEHAThH MOJIyYEHHbIE 3HAHUS A1 OOBSICHEHUsI OMOJIOTMYECKUX ITPOLECCOB U
SIBJICHUU, JIJIS1 IPUHSITHS IPAKTUUECKUX PEIICHUI B TTOBCEAHEBHOM )KU3HU C IENBI0 00ECIeUCHUS
0€30I1aCHOCTH CBOETO 3/10POBbSl U 3[0POBbS OKPY)KAIOLIMX JIIOJEH, COOMIOEHUS HOPM
IrPaMOTHOTO TIOBEJEHUS B OKpYXKalollled NpUpOJHOM cpene, MOHUMaHHE HEOOXOTUMOCTU
UCIOJB30BAHUS JOCTHKEHUN COBPEMEHHOU ouonoruu TUISE paIroOHATBHOTO
MIPUPOJIONIOTH30BAHHS,

YMEHHE pellaTh dJeMEHTapHbIE OMOJOTHYecKHe 3a/layd, COCTABISATH CXEMBI TepeHoca
BEIIECTB U PHEPTUHU B IKOCHUCTEMaX (LIeTH MUTaHU);

YMEHHE BBIIONHATH Ja00OpaTOpHbIE W MPAKTUYECKUE PadOThl, COOMIONATh MpaBuia MPHU
paboTte ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECKH OIEHWBATh M HMHTEPIPETUPOBATH WHQPOPMAINIO OHOIOTHYECKOTO
CoiepKaHUsl, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUSA W3 PA3IUYHBIX MCTOYHUKOB (CpelcTBa
MaccoBOi HMH(pOpMAIMU, HAYYHO-TIOMYJSIPHBIE MaTepHualibl), paccMaTpUBaTh TJ100aTbHbIE
9KOJIOTUYECKHE MPOOIeMbl COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIINIO;

YMEHHE CcO3[aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHbIE cooOleHus, 00o00mas
Ouonornyeckyro HMH(GOpPMALMIO U3 HECKOJbKUX HCTOYHUKOB, TPAMOTHO HCIOJIB30BATh
MOHSTUHHBIN annapaT OMOJIOTUH.

Conep:xxanne yueOHoro npeamera 10-11 xiaccenl
10 KJIACC
Benenmne. 14
Pa3nen 1. buoJsiorusi kak Hayka. MeToabl HAy4HOro no3Haumus (34.)

Tema 1.1. Kparkas ucropusi pazsutusi 6uosoruu. Cucrema 6uosorudeckux Hayk. (14)
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Tema 1.2. CyniHoCTh H CBOICTBA KMBOT0. Y POBHU OPraHU3allMd ¥ MeTOAbI MO3HAHMS
KUBOM MaTepuH. (24). OCHOBHBIE CBOMCTBA )XkMBOU MaTepun. OCHOBHBIE YPOBHH OpPraHHU3aluU
YKUBOU MaTEpUH.

Paznen 2. Kiaerka(104)

Tema 2.1. UcTopust uzydenus kiaerku. Kiterounas reopus.(14). OcHOBHBIC TTOJIOKEHUS
KJIETOYHON TE€OPUH.

Tema 2.2. Xumnueckuii coctaB kjieTku.(44) Heopranmueckue BemecTsa: Boja, MUHEPaJIbHBIC
coyii. Oprannueckue Beniectsa. Jlunuasl, yriesonabl. benku. HykiieMHOBbIE KUCIOTHI.

Tema 2.3.CTpoenne yyKapuoTuieckoii 1 npoxkapuoruyeckoi kierku (34). CtpoeHue
syKapuoTHuecKkoi kierku. [lutonnasma, opranouisl. Kiierounoe 11po, XpoOMOCOMBI.
IIpokapuotnyeckasi KieTka.

Tema 2.4. Peanu3zanus HacjaeacTBeHHoil uHpopmanuu B kiaerke.(14). JJHK — Hocurens
HACJIeICTBEHHON MH(OpMAIUH.

Tema 2.5. Bupycsi.(14). Bupycbl. OCOO€HHOCTH CTpOEHUS, Pa3MHOXKEHUsI, 3HAUCHHE.
Pa3znen 3. Opranusm(184)

Tema 3.1. Opranuzm — eauHoe neJsioe. 2Ku3HeaesiTeJIbHOCTDb U peryasiuust GpyHKuuii
opranusma (14)

Tema 3.2. O6MeH BemecTB U MpeBpalieHHe JHePruu— (2 4). DHePreTHIeCcKuii OOMEH.
[Tnactuaeckuit oOMeH. POTOCHHTE3.

Tema 3.3. PazmHo:kenue — 44. Jlenenue kietkn. Mutos. PasmMHokeHHe: 0ecriosioe 1 moJioBoe.
OO0pa3oBaHue MOJIOBLIX KIeTOK. Melo3. OniogoTBopeHue.

Tema 3.4. UnauBuayabHOE pa3BUTHE OPraHu3MoB (OHTOreHe3) — 2 4. luauBuayansHoe
pa3BuTHE OpraHn3mMoB. OHTOreHe3 uenoBeka. PenponykTuBHOE 310pOBbE.

Tema 3.5. HacieacTBEeHHOCTh M H3MEHYHMBOCTD -7 4. ['éHETHKA — HAyKa O 3aKOHOMEPHOCTIX
HACJIEJICTBEHHOCTH M U3MEHUYUBOCTH. MoHOrnOpuHoe ckpeuBanue. JAurudpuaHoe
CKpemmBaHue. XpOMOCOMHAs TEOpUs HACIEACTBEHHOCTH. ['eHeTrka nosa. VI3MeH4nBOCTS:
HACJIEeICTBEHHAs U HEHACJIECICTBEHHAs. [ eHeTHKa U 310pOBbE YEJIOBEKA.

Tema 3.6. lomecTuxkanus. OcHOBBI cejiekuun. buorexnosorus - 3u. OCHOBBI CENEKIINU:
METO/Ibl U IOCTHXKEHUSI. BUOTEXHOIOTUS: JOCTUKEHUS U MIEPCIIEKTUBBI Pa3BUTHS.
buorexnoorus.

3akiiroueHue -14

PesepBHoe BpeMm. — 24

11 KJTACC

Beenenne (1 1)

13



Paznen 1. BUI — 19 uacos.

Tema 1.1. UcTopus 3BoIIONNOHHBIX Heill — 4 4. Pa3BuTie Ouosioruu B 10JapBUHOBCKUN
nepuo. DBomonnonHasa Teopus JK. b. Jlamapka. IIpennocsinkyu BO3HUKHOBEHU yueHHs Y.
JapBuna. OBomonuonHas teopus Y. Jlappuna

Tema 1.2. CoBpemMeHHOe 3BOJIIOLHOHHOE YueHue — 8 4. Kpurepuu Buaa. [lomymsmus —
€IWHHIIa BUAAa 1 DBOJOIIHUH. CunreTndeckas TCOPpUs SBOJIFOIIUH. I[BI/I}KYHII/IG CHJIbI 3BOJIFOIIUH.
AnanTanus opraHu3MOB KaK pe3yJbTaT eCTECTBEHHOro otoopa. BunoobpazoBanue. I'maBHbIe
HampasJIeHHs 3BOMOLNU. Jl0Ka3aTenbCcTBa 3BOTIOLMY OPraHUIECKOr0 MUPA.

Tema 1.3. IIpoucxosxknenue xu3nu Ha 3emJie. — 3 4. PazBuTHe npeacraBieHuii o
BO3HHUKHOBCHHH XHN3HMU. COBpeMeHHI)Ie B3rJs1Abl HA BOSBHUKHOBCHUC XU3HH. YcnoxHeHue
JKUBBIX OPraHU3MOB B IIPOLECCE DBOJIIOLIUHN.

Tema 1.4. [Ipoucxo:kneHue yesgoBexka. — 4 4.

['unoTe3sl mpouncxoxaeHus yenopeka. [lonoxenue yenoBeka B CUCTEME OPraHUYECKOro MUpa.
[TonoxxeHue yenoBeka B CUCTEME KUBOTHOTO MUpa. OCHOBHBIE ATAIbl SBOJIIOIMU YETOBEKA.
Pacrl uenoBeka.

Pazgen 2. DKOCUCTEMBDBI -11 yacos.

Tema 2.1.9kosornueckue ¢pakropsl - 3 4. [IpenmMer u 3a1aun 3K0IOrUU. IKOIOTHUECKUE
(bakTopsl cpenbl. B3auMOOTHOIIEHHUS MEX Ty OpraHu3MaMHU.

Tema 2.2. CTpykTypa 3xocucteM - 4 4. CTpykTypa 3xocucreM. [lumieBsie cBs3u, KpyroBOpOT B
skocucremMax. [IpuunHbl yCTOWYUBOCTH U CMEHBI SKOCHCTEM. BinsHue yenoBeka. ArpoieHo3bl.

Tema 2.3. Buocdepa — riodanbnas 3xocucrema — 2 4. Ctpykrypa 6mochepst. Yuenue B.1.
Bepnanckoro o 6uochepe. Kpyrosopor Beniecrts.

Tema 2.4. Buocdepa u yesioBek — 2 4. [1006anbHbIE 9KOJIOTHYECKUE TPOOIEMBI U MYTH HUX
pemenus. OxpaHa NpUpPOJIHI.

3akiaouenune — 1 4.

Pe3epBHoe Bpems — 3 4. (IloBTopenne).

IlepedeHDb J1200PATOPHBLIX M MPAKTHYECKHUX PAadoT

o kypcy «buogorusy 10-11 kiaaccenl

10 kaacc

JlaboparopHas pa6ora Nel «CpaBHEeHHE CTPOEHUS KIIETOK pACTEHUH, )KUBOTHBIX, FPUOOB U
OaxTepuiin

JlaGopaTopHas padora Ne 2. « CocTaBiieHHE 3JIEMEHTAPHBIX CXEM CKpeluBaHus. Pemenue
TEHETUYECKUX 3a]1a4»
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JlabopaTopnasi padora Ne 3. «/3yyeHne n3MeHUMBOCTH, TOCTPOEHUE BAPUALMOHHOTO PsIia U
BAPUALIMOHHOU KPHUBOW.

JlabopaTopHasi pabora Ne 4. «AHanu3 U OLIEHKA STUYECKUX aCIIEKTOB Pa3BUTUSI HEKOTOPBIX

HUCCIEN0BAHUN B OMOTEXHOJIOT U

11 kaacc

JlaboparopHuasi padoraNel. « CpaBHEHHE BUIOB 11O MOP(OIOTHUESCKOMY KPUTEPHIO»

Jlaboparopuas pa6oraNe2. «BrisiBienue npucrnocoOaeHUu OpraHu3MOB K BIUSHUIO
Pa3IMYHBIX YKOJIOTHYECKUX (PaKTOPOBY

JlaboparopHnas padora 3. «CocTaBieHUE MUIIEBBIX IETIEH.

IIpakTuyeckas padora 1. «OueHKa aHTPOIIOT €HHBIX U3MEHEHUH B IIPUPOJEY.

TeMaTHuecKoe pacnpeaejieHue 4YacoB

Pasznen Kou- TeMbl Koa OCHOBHBIe BH/bI JeATEeJIbHOCTH OcHOBHBIE
BO -BO HamnpaBJICH
o0y4yarommxcst
uacos uac ust
OB 6 BOCnIUTATE
(Ha ypoBHE YHMBEPCAJbHBIX Y4eOHBIX BHOi
HeﬁCTBHﬁ) AESITETbHOC
TH
10 KJIACC
Beenenne: 1u OOBACHSIOT POJh OHMOJOTHH B (DOPMHUPOBAHUU 125
PoJIbL OHOI0OrHH HAay4YHOTO MHUPOBO33PEHUS. Y CTAaHABIMBAIOT CBS3U
B OUOJIOTHH C APYTUMH HayKamu. [IpHBOSAT MPUMEpBI
‘I’OPM“pOBa““V COBPEMEHHBIX HANPABIECHUI B OHOJIOTUH 1 OTIPEEIISIOT
1 COBPEMEHHO
UX 38/1a41 U IPESAMEThI H3Y4CHHUS.
KApPTHHBI
Mupa,
NMpaKTHYecKoe
3HAYeHue
OnoJIorn4ecKu
X 3HAHU#
Buosorusi kak | 34 OrmpenensoT MOHSTHS B X016 U3yICHHUS TEMBIL.
OOBSICHSIIOT POJIb OMOTIOTNH B (POPMUPOBAHUH
HayKa.
MeToxbl Hay4HOTO MHPOBO33peHHs. OLEHUBAIOT
HAYUHOTO BKJIAJ] PA3IIMYHBIX YUCHBIX-OUOIOTOB B PAa3BUTHE HAYKH
OMOJIOTHH, BKIIA]] OMOJOTHYECKUX TCOPHil B
TTO3HAHMS (hopMHpOBaHKE COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTHHBI MUpa. Y CTAHABITHBAIOT CBA3U OHOIOTHH C
Kparkas T4 pyrumn naykamu. TIpHBOAAT IPUMEpBI COBPEMEHHBIX 135
ucTopust HAIPABICHUH B OMOJIOTHH M OMPEICISIOT UX 33/1aul U
gaSBHTH’[ MpeaMeThl n3ydeHus. ['0TOBAT COOOIICH S (TOKIAIbI,
CHOHOFHH' pedepaThl, Mpe3eHTaIMN) O BKJIAJIE BBIIAIOIIMXCS YUEHBIX
ncrema B pa3BUTHE OMOJIOTHH.
Omoorn4ecKu
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X HayK

CymHocTs 1 24 OnpenenstoT NOHATHS, POPMHUPYEMbIE B X0/I€ U3yUCHHS 46,7
CBOMCTBa TeMBI. BBIIENSIOT CyIeCTBeHHBIE IPU3HAKN KUBOK
JKHMBOTO. MIPUPO/IBI M OMOJIOTHUECKUX CHCTEM (KJIETKH, OpraHu3Ma,
YpoBHU BHIa, IKOCUCTEMBI). XapaKTePHU3YIOT OCHOBHBIE CBOHCTBA
OpTaHu3aIyn KUBOTO. OOBSACHAIOT OCHOBHbIE IPUYNHBI 3aTPYTHEHHH,
JKHBOH CBSI3aHHBIX C OIPE/ICNICHNEM MTOHATHS <OKU3HB.
MaTepuu. OOBSICHSIIOT PA3IMYHSI U €MHCTBO KUBOW U HEKUBON
Buonorndeckn npuposl. [IprBOIAT MpUMEPBI CUCTEM Pa3HOTO YPOBHS
e opranuzauuu. [IpuBosAT HOKa3aTENBCTBA YPOBHEBOM
CHCTEMBI KaK OPTaHM3AIMH 1 IBOJIOINH KHUBOH MTPUPOIBI.
peaMeT
H3y4YeHUS
6uonorum.
Mertoas!
OGuosornu
Kierka 104
Hcropus lu XapakTepu3yroT COEPKaHUE KIETOUHON TEOPHH. 156
U3y4EHUs OOBACHAIOT BKJIAJ KJICTOYHOM TEOPUH B (POPMUPOBAHHE
KJIETKU. COBPEMEHHON €CTECTBEHHO-
Knerounas HayYHOH KapTUHBI MUPA; BKJIA]] y4EHBIX
Teopus — HCCIIeIoBaTeNeH KIETKH B Pa3BUTHE ONOTOTHUECKOM
Hayku. [IpuBOIAT OKa3aTenbCcTBA POJICTBA JKUBBIX
OpPraHU3MOB C UCIIOJIB30BAHUEM ITOJIOKEHUN KIETOUHON
TEOpUHU. AHAUIN3UPYIOT U CPAaBHUBAIOT OCHOBHBIE METOIbI
LIUTOJIOTHH.
Xumuueckuit | 4u XapakTepHu3yroT 0COOCHHOCTH CTPOCHHUS, 25.7
COCTaB CBOMCTBA 1 POJIb HEOPTAHUYECKUX M OPTaHUYECKUX
KIIETKH BEILIECTB, BXO/AIINX B COCTAB JKMBBIX OPTaHU3MOB.
Y craHaBiIMBaOT IPUYUHHO- CIICJICTBEHHBIE CBSI3U MEXKITY
XUMHUYECKUM CTPOCHHEM, CBOWCTBAMH U (pyHKIUSIMHU
BEILIECTB Ha OCHOBE TEKCTOB U PUCYHKOB Y4EOHHKA.
[IpuBOASAT MpUMEPHI YIIIEBOJIOB, JIUITHIOB, OSIKOB,
HYKJIEMHOBBIX KHCIIOT U IPYTUX OPTAaHUIECKUX BEIECTB,
BXOJIAIINX B COCTAB OPIaHMU3MOB, MECT MX JIOKAJTH3ALUH
1 OMOJIOTHYECKOH POJIH.
Crpoenue 39 XapakTepu3yroT KJIETKY KaK CTPYKTYPHO- 25.6.7
9yKapruoTHYeC (DYHKITMOHATBHYIO €IMHUILY )KUBOTO. BBIIEsIIoT
KOH CYIIIECTBEHHbIEC IPU3HAKY CTPOCHNUS KIIETKH, €¢
n OPTaHOMJIOB, sI/{pa, MeMOpPaHbI, XPOMOCOM, JIOSIZICPHBIX
MIPOKapUOTHYE SIIEPHBIX KJIETOK, KJICTOK PACTEHUH, )KHBOTHBIX U TPHOOB.
CKOI1 CpaBHUBAIOT 0OCOOEHHOCTH CTPOCHHUS JIOSIAEPHBIX 1
KJICTOK SIIEPHBIX KJIETOK, KJIETOK PAaCTEHUH, )KHBOTHBIX U TPHOOB
U JIeNaloT BBIBO/IBI HA OCHOBE CPAaBHEHHMS. Y CTAHABIIMBAIOT
MIPUYNHHO-CIIEACTBEHHBIE CBSI3U MEKIY CTPOCHHEM H
(hyHKIMSIMHA OMOJIOTHYECKUX CHCTEM Ha IPUMepe KIIETKH,
€e OPTaHOM/IOB ¥ BBITIOJHIEMBIX HMH (DYHKITHH.
Peanmuzarms 1a Briiensitor GyHaaMeHTaIbHbIH Ipoliece B OHONIOTHUECKUX 1.5.6
HACJIeACTBEHH CHCTEMaX — PeaM3alnio HHPOPMALIH B KIIETKE.
oit BrienstoT cylecTBeHHbIE TPU3HAKA TEHETUYECKOTO
nH(pOpMAITHH kozma. OHCHIBAIOT M CPABHUBAIOT IPOIIECCHI
B KJIETKE TPAHCKPUMIUH U TpaHCIAUHA. OOBICHAIOT POIb
BOCIIPOM3BEICHUS U TIEPEAaun HACIEICTBEHHOM
MH(pOpPMAINHU B CYIIIECTBOBAHUN U PA3BUTHH KU3HHU Ha
3emue.
Bupycst lu Br1aenstoT cyliecTBeHHbIe MPU3HAKY CTPOCHUS 1.35.8

1 J)KU3HEHHBIX IIMKJIOB BUPYCOB. XapaKTepU3ylOT
POJIb BUPYCOB Kak BO30yauTeneit

Oosie3Hel M Kak MepeHOCYNKOB TeHETHYECKON
uHpopmarnu. OOOCHOBBIBAIOT MEPEI
1po(UITAKTUKY BUPYCHBIX 3a00JI€BaHHN.
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HaxonsT nHpOpMammio o BUpycax 1 BUPYCHBIX
3a00JICBaHUSX B PA3IMYHBIX HCTOUYHHUKAX,
AQHAJTM3UPYIOT U OLIEHUBAIOT €€, UHTEPIPETUPYIOT
U TIPEJICTABIISIOT B Pa3HbIX (hopMax

Opranuzm

184

Opranusm —
€JIMHOE I1eJI0e.
Kuznenesiten
BHOCTH U
peryJisiiust
GbyHKIMIA
opraHusMa

1a

BBI}IGJ'IHIOT CYHICCTBEHHBIC IPU3HAKU OAHOKJICTOUYHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB. CpaBHI/IBaIOT
OAHOKJICTOYHBIC, MHOT'OKJICTOYHBIC OPIraHU3MbI U KOJIOHHUH
OAHOKJICTOYHBIX OPraHU3MOB U JICJIa0OT BLIBOABI Ha
OCHOBEC CpaBHCHHA. Onpez[ensuoT OCHOBHBIC IPOIICCChI,
XapakTCpHBIC JId ) KMBBIX OPpraHU3MOB. CpaBHI/IBa}OT
IPpOHECChI PEryJIasliiU B paCTUTEIIBHBIX 1 )KUBOTHBIX
OpraHmsmax. HpI/IBOMT OPUMCPHBI, MOATBECPIKAAOIINC, YTO
TOMCOCTAa3 SBJISICTCA JUHAMUYCCKUM PABHOBCCHUCM.

1.2.4

OOmen
BELLECTB U
MpeBpaIieHue
JHEPTUM

24

XapaxkTepu3yroT (yHIaMeHTaIbHbIC

MIPOIIECCHI B OMOJIOTUYECKUX CUCTEMaX — OOMEH BEIIECTB
U IIPEBPAIlEHNE YHEPIUH. BBIIENAIOT CyIIeCTBEHHBIE
MPU3HAKY [IPOLECCOB KUZHEASATEIbHOCTH KIIETKU.
CpaBHUBAIOT TNIACTHYECKUI W DHEPTeTHYECKUI 0OMEH U
JIeNIatoT BBIBOJIBI HA OCHOBE cTpoeHHs. CpaBHUBAIOT
OpTaHM3MBI 10 THITY TIUTAHUS U JAENAIOT BEIBO/IBI HA
OCHOBE cpaBHEHUs. PackpbIBalOT 3HaUeHHE POTOCHHTE3A.
XapakTepHu3yroT CBETOBYIO 1 TEMHOBYIO (ha3bl
(orocuHTe3a. PackphIBaIOT 3HAUYCHNE XEMOCHHTE3A.

15

Paszmuoxenue

4yq

XapakTepu3yroT OMO0JI0rNn4ecKoe 3HaUeHUE U OCHOBHBIC
(ha3bl MHTO3a, UCTIONB3YS PUCYHKH yaeOHUKA. Beimensror
CYILIECTBEHHbIE IPU3HAKH MPOLIECCOB PA3MHOXKEHUS 1
OTIIIOZOTBOPEHHSI.

OnuCBIBAIOT CIIOCOOBI BETETaTUBHOTO PA3MHOXKEHHSI.
[TpuBOAAT MpUMeEpPHI OPTaHU3MOB, PA3MHOKAIOIIUXCS
0ECrOIIBIM U MOJIOBBIM ITyTeM. XapaKTepU3yloT
Omonornyeckoe 3HaYCHNE U OCHOBHBIE (Pa3hl MeH03a,
UCTIONB3Ysl PUCYHKH y4eOHHUKA. XapaKTepu3yioT CTaAnu
00pa30BaHMs MOJOBBIX KIETOK y )KHUBOTHBIX, HCTIOJIB3YS
cxemy yueOHHKa. OOBACHAIOT OMOIOTHYECKYIO CYIIIHOCTD
OTIIIOZOTBOPEHNSI. XapaKTepHU3yI0T OCOOEHHOCTH
JIBOMHOTO OIJIOAOTBOPEHHUs Y pacTeHuit. Onpenessor
3HAa4YEHHE UCKYCCTBEHHOT'O OILIOZ0TBOPEHHSI.
CpaBHUBAIOT MUTO3 U MEH03, SUIIEKIETKH

U CIIEpMAaTO30M/Ibl, CIEPMATOTEHE3 U OBOTECHES,

HI0JIOBOE M OECII0I0e Pa3MHOXKEHHE U JIETIAl0T BBIBObI Ha
OCHOBE CpaBHeHHs. Pelarot OMosIornyeckue 3a1aui.

5.6

WnpuBunyais
HOC pa3BUTHC
OpTraHU3MOB
(oHTOTCHE3)

24

XapakTepu3yroT IepHuo bl OHTOreHe3a. OMUChIBAIOT
0COOCHHOCTH MHIMBH/YaJIbHOTO PA3BUTHS YEJIOBEKA.
OreHuBaroT BIUsIHAE (PAaKTOPOB BHEIIHEH Cpeibl Ha
pasButHe 3apojpia. OOBSICHSIIOT OTPULIATENEHOE
BIIMSIHUE QJTKOTOJIsI, HUKOTHHA, HAPKOTHYECKNX BEIIECTB
Ha pa3BUTHE 3apO/IbIIlIa YeIOBEKa; IPUYNHBI HapyIIeHUH
Pa3BHUTHSI OPraHU3MOB. AHAUTN3UPYIOT U OLICHUBAIOT
LIEJIEBBIE Y CMBICTIOBBIE YCTAaHOBKH B CBOUX JICHCTBUSIX
U TIOCTYINKAaX M0 OTHOLIEHUIO K CBOEMY 3/I0POBBIO,
TIOCJIE/ICTBHUS BIUSHUS (PaKTOPOB PHCKa Ha 3/I0POBbE.
OO0CHOBBIBAIOT MEPHI MTPOPHUIAKTUKH BPETHBIX
npuBbrdek. CpaBHUBAIOT YMOPHOHANBHBIH 1
MOCTIMOPHOHAIBHBIN EPUO/Ibl HHANBUIYAIEHOTO
Pa3BUTHSL, IPSIMOE U HETIPSIMOE Pa3BUTHE U JICNIAIOT
BBIBOJIbl HA OCHOBE CPABHEHMUSI.

3.5.6

HacnencrBenu
OCTb
u

Ta

OrnpenensitoT OCHOBHBIE 33/1a41 COBPEMEHHOMN
TeHETHKU. XapaKTepHU3yIOT CO/IepIKaHne
3aKOHOMEPHOCTEH HACIIe0BaHUSI, YCTAHOBICHHBIX I .
MeH ienemM, XpOMOCOMHOM TEOPUU HACIIE/ICTBEHHOCTH;

3.5.6
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HU3MCHYUBOCTb

COBPEMEHHBIX IMPEJICTABICHUN O TeHe U TEHOME,
3aKOHOMEPHOCTEH M3MeHUNBOCTH. OOBSICHSIOT BKIam I .
MeHnens 1 IpyTuX YUeHBIX B Pa3BUTHEC OMOJIOTHYSCKOM
HayKH, 3HAUE€HUE YCTAHOBJIEHHBIX MU 3aKOHOMEPHOCTEH
B (DOPMUPOBAHUU COBPEMEHHOW SCTECTBEHHO-HAYUIHOM
KapTUHBI MUPA; TPUYUHBI HACIEJCTBEHHBIX U
HEHaClIeJICTBEHHbIX u3MeHeHuH. [TpuBoasT
JIOKa3aTeNbCTBA POJICTBA JKUBBIX OPTaHU3MOB HA OCHOBE
MOJIOKEeHUI TeHeTUKH. [10Jb3yI0TCsl TeHeTHYEeCKOM
TEPMUHOJIOTHEN U CUMBOJUKOM. PeraroT anemeHTapHbie
reHerndeckue 3agaun. COCTaBIsIOT dJIeMEHTAPHBIE CXEMBbI
ckpenruBanusi. OOBSICHSIOT BIUSHUE MyTareHOB Ha
OpraHu3M 4elOBeKa, BOSHUKHOBEHUE HACIIEICTBEHHBIX
3a00JIeBaHU, MyTaITHIA.

Jlomecrukaru
s1. OCHOBBI
CEJIEKIINH.
Bbrnorexnonorn
bl

29

OnpenensoT IIaBHbIC 3a]]a9K U HAPaBICHUS
COBPEMEHHOM CENeKINH. XapaKTepu3yoT

Bkia H. M. BaBuiioBa B pa3BuTHe OMOJIOTHYECKOH HAYKH.
OneHHBaIOT TOCTUKEHUS U MEPCIEKTUBBI OTEUECTBEHHOM
1 MUPOBOH CelneKIH. XapaKTepU3ytoT METOAbL
CeJIeKIIMOHHON paboThl. CpaBHUBAIOT JOMECTHKALNIO U
CENeKIIMI0, MACCOBBIN U MHANBUIYAIBHBIA OTOOD.
BboizenstoT cylecTBeHHbIE IPU3HAKY IpoLiecca
UCKycCcTBEeHHOTO 0TOOpa. COOMPAIOT M aHAIN3UPYIOT
MH(OPMALIHIO O IeATEITbHOCTH MECTHBIX CEIEKIIMOHHBIX
LIEHTPOB U CTAaHLUMN, CEMEHHBIX XO35HCTB,
COPTOUCIIBITATEIBHBIX YUaCTKOB U JIp.

OI1eHUBAIOT TOCTUKEHHS U TIEPCIEKTUBBI

Pa3BUTHS COBPEMEHHOW OMOTEXHOIOTHH.

1.35

3akiarouenue

1g

Pe3epBHOe
BpeMs

1g

HToro

34

11 kaace

BBenenue

1u

OmnpenenstoT NOHATHS, POPMHUPYEMBIE B X0/ U3YUCHHUS
TEMBI.

1.2

Bun

194

Hctopust
9BOJIIOLIMOHHBI
X
uaeu

4y

O1eHNBAIOT BKJIA/ PA3IMYHBIX YUCHBIX B Pa3BUTHE
Ouornornueckoil Hayku. OLEHUBAIOT IPEANOCHUIKH
BO3HUKHOBeHMs yueHus Y. JlapBuHa. XapakTepu3yroT
coJiepKaHue 3BOJOLUOHHON Teopuu Y. JlapBuHa.
CpaBHUBAIOT ONPE/ICIICHHYIO U HEONPEIENICHHYIO
M3MEHYUBOCTb, ICKYCCTBEHHBIH M €CTECTBEHHBIH 0TOOD,
(hopmbl OOpHOBI 32 CYIIECTBOBAHKE U JEIAIOT BHIBOIBI HA
OCHOBE CPAaBHEHUSI.

1.35

CoBpemeHHoEe
JBOJTFOIIMOHHO
e

YUCHHE

8u

OOBACHSIOT BKJIAJ] SBOJIIOIIMOHHON TCOPUH B
(hopMHUpOBaHIE COBPEMEHHOW €CTECTBEHHO-

HAYYIHOU KapTHHBI Mupa. OTpeIesIFoT KPUTSPUH BHUIA.
OnuchIBarOT 0CO0CH BUIA TI0 MOP(OJIOTHICCKOMY
KpUTEPHI0. XapaKTePU3YIOT MOMYJISAIIUI0 KaK
CTPYKTYPHYIO CIIHUILY BUIA U CIHHUILY SBOJIFOLINH.
XapaKkTepu3yrT OCHOBHBIC (DaKTOPHI IBOJTFOIIHH.
CpaBHHUBAIOT IPOCTPAHCTBCHHYIO M OMOJIOTUYCCKYIO
H30JISLHNI0, (POPMBI €CTECTBEHHOTO O0TOOpA U JCTIaf0T
BBIBOJIbl HA OCHOBE CPaBHCHHMS. XapaKTCPU3YIOT
OCHOBHBIC aJIaNTallid OPTaHU3MOB K YCJIOBHUSIM OOUTAHUS.
CpaBHHUBAIOT OCHOBHBIC CIIOCOOBI U TYTH
BU1000pa30BaHUs, OMOJOTHUECKUI MPOrPECcC U PErpecc u
JICNIAIOT BBIBOJIBI HA OCHOBE cpaBHEHUs. OOBSCHIIOT

15
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MIPUYUHBI IBOIIOLNH, U3MEHSAEMOCTH BUOB. [IpuBoast
JIOKa3aTeNnbCTBA POJICTBA KUBBIX OPrAHU3MOB Ha OCHOBE
MOJIO’KEHUH IBOIIOIMOHHOTO yueHHs. J0Ka3bIBatOT, 4TO
COXpaHeHHe MHOT000pa3us BUJIOB SIBIISIETCS] OCHOBOI
ycToitunBoro passutust ornocdepsl. [IpuBoaST OCHOBHBIE
JI0Ka3aTeNbCTBA BOJIFOLUH OPTaHUYECKOTO MHPA.

IIpoucxoxnex
ne

W pa3BUTHE
JKM3HM Ha
3emire

3g

OnpenemnsroT MOHITHS, GOPMHUPYEMBIE B XOJI€ U3YUCHHUS
TeMBI. AHATU3UPYIOT U OLICHUBAIOT Pa3JIMYHbIC THIIOTE3bI
TPOUCXOXKACHHMS JKH3HHU. XapaKTepU3yrT OCHOBHBIE
STarbl OMOJIOTHYECKON IBOIIOIIH Ha 3eMJie. Y 9acTBYIOT B
JMCKYCCHH TT0 00CY)KIICHUIO THIIOTE3 TIPOMCXOKICHUS
JKM3HU U apTyMEHTHPYIOT CBOIO TOUKY 3peHus. PaboTaroT
C WJUTIOCTPAIMSIMH yIeOHHUKA.

1356

IIpoucxoxnen
ue
yenoBeKa

4q

AHAM3UPYIOT M OLCHUBAIOT PA3JINYHBIC THITOTE3bI
MPOUCXOXKACHHUS YeoBeka. ONpeaelsioT OJI0KEHHE
YeJIoBeKa B CHCTEME XKMBOTHOTO MUpPa. APTyMEHTHPOBAHO
JIOKa3bIBAIOT IPUHA/IICKHOCTh YEIOBEKA K ONPE/ICNICHHOM
CHCTEMATHYECKOH rpyIire. BISBISIOT IPH3HAKH CXO/ICTBA
3apO/IbIIICH YeTIOBEeKa U IPYrUX MIICKOUTAIOIINX KaK
JI0KA3aTeIbCTBO UX POJCTBA. XapaKTEePH3YIOT OCHOBHBIC
STallbl aHTPOIIOTeHe3a. 3HAKOMSATCS ¢ MEXaHU3MOM
pacooOpazoBaHusl, OTMeYasi SAUHCTBO IIPOUCXOXKICHHS
pac.

15

IKOCHCTEMBI

11y

DKOJIOTHYECKHT
e hakTopbl

REt

OrmnpenensoT OCHOBHBIE 33/1a4 COBPEMEHHOMH SKOJIOTHH.
Pa3nnuaroT 0CHOBHBIE TPYIITBI SKOJIOTHYECKHX (PaKTOPOB
(abnoTH4ecKnx, OMOTUIECKUX, AHTPOTIOT€HHBIX).
OOBSICHSIIOT 3aKOHOMEPHOCTH BIIHSIHUSI 9KOJIOTUIECKIX
(haxTOpOB HA OpraHU3MBI. XapaKTEePU3yIOT OCHOBHBIC
abuornueckne GpakTopsl (TeMIeparypy, BIaXHOCTh, CBET).
[IpuBOAAT pUMEPHI MIPUCIIOCOOIEHH OPTaHN3MOB K
JICWCTBHUIO 3KOJIOTHUECKHUX (pakTopoB. ONHCHIBAIOT
OCHOBHBIE OMOTHYECKHE (HPAKTOPbI, Ha KOHKPETHBIX
npuMepax JIeMOHCTPUPYIOT WX 3HaueHne. OIeHUBalOT
POJIb HKOIOTHYECKHUX (PAKTOPOB B KHM3HEACATEIHHOCTH
opranu3MoB. [IprBO/IST TOKa3aTeNnbCTBA B3aUMOCBSI3el
OpraHu3MOB U OKPY’KaIOLEH Cpeapbl.

234

CrpykTypa
HKOCUCTEM

4q

OnpenemnstoT CTPYKTYPY IKOCHCTEMBI
(TIpOCTPaHCTBEHHYIO, BUAOBYIO, YKOJIOTHIECKYIO).
JlaroT XxapaKTepUCTUKY MPOIYIICHTOB, KOHCYMECHTOB,
PEIyIeHTOB. BBIICNSIIOT CYIIeCTBCHHBIC IPU3HAKH
9KOCHCTEM, MPOIecca KPYroBOPOTa BEIIECTB
MIPEBpaICHI YHEPTUH B 3KocucTeMax. OOBSICHSIOT
MIPUYUHBI YCTOHYUBOCTH H CMCHBI SKOCUCTEM.
J1oKa3BIBAIOT, YTO COXpPAHEHUE OMOPa3HOOOpa3Hs
SIBJISIETCSI OCHOBOM YCTOMUMBOCTH YKOCHCTEM.
XapakTepHu3yroT BIUSHUC YeT0BEKa Ha YKOCHCTEMBI.
CpaBHUBAIOT UCKYCCTBCHHBIC U MIPUPOTHBIC YKOCHCTEMEI.
JlemaroT BEIBOJIBI HA OCHOBE cpaBHEHUs. COCTaBIISIOT
AJIEMEHTAPHBIC CXEMBI IIEPEHOCA BEIIECTB U SHEPTHH B
IKOCUCTEeMaXx (IIeTTH U CETH).

3.4.5

2.3. buocdepa

raodanbHast
DKOCHCTEMA

24

XapakTepu3yloT ¥ CPAaBHUBAIOT OCHOBHBIC THITI BEIIECTBA
6mocdepsl. XapakTepu3yroT coaepkanue yaeHus B. 1.
Bepnaackoro o 6mocdepe, ero BKIaj B pa3BUTHE
6monornyeckoit Hayku. OnpeaessroT cBoicTBa Ornochepsl
KaK r1o0anpHOI sKocucTeMbl. [IpuBOIAT TOKa3aTeIhCTBA
€/IMHCTBA )KNBOW M HEKUBOI MPHUPOBI, UCTIONB3YS 3HAHUS
0 KpYroBopoTe BeliecTB B Onocdepe. XapakTepusyoT
POJIb KMBBIX OpraHu3MoB B Onocdepe. Beiemstor
CYILIECTBEHHbIE IPU3HAKH MPOIIECCca KPYroBOPOTa BELIECTB
U MpeBpallleHuil sHeprun B ouocdepe.

3.8
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2.4. Buocdepa
U YEJIOBEK

24

AHanM3UpPyIOT U OLICHUBAIOT COBPEMEHHBIE

IIO0ATBHBIC YKOJIOTHIECKUE TIPOOIIEMBI U

ITyTH WX PEIICHUS, TOCICICTBHUS COOCTBEHHOM
JIeATEIILHOCTH B OKPYIKAIOIIEH cpelie; ONOJIOrnIecK yio
WHGOPMAIIHIO O MIOOATBHBIX KOJIOTHYCCKUX MPOdIIeMaXx,
MOJIy4aeMYIO U3 Pa3HbIX UCTOYHUKOB; LIE€JEBbIEC U
CMBICJIOBBIE YCTAHOBKHU B CBOMX JCHCTBUIX M MOCTYIKAaX
10 OTHOIIIEHHUIO K OKpYKarolen cpene. BeiiBuraror
TUIOTE3bI O BO3MOKHBIX MOCIECTBUIX JEITEIbHOCTH
YeJIOBEKA B IKOCHUCTEMAX.

3.8

3akioueHue 14
Pe3epBHoe 24
BpeMs

Hroro 344
Htoro 3a 10-11 | 684

KJIaCChI
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