


HOACHUTEJBHASA 3AIINCKA

[Tpn pa3paboTke mporpaMmbl MO OWOJIOTHM TEOPETHYECKYIO OCHOBY JUIS
ONpEACTIEHUS] MOAXOM0B K (POPMHPOBAHHMIO COACPXKaHUS y4eOHOrOo NpeaMeTa
«buonorusty  cocTaBwIM: KOHUenTyanbHele mnonoxkeHuss OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  LEJICH, COACP)KAHWS, PE3YJIbTaTOB OO0ydYeHUs W
TpeOOBAHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOXKEHUS 00 0OLIMX HENIIX U
NPUHLAMNAX, XAPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSSHUE CHCTEMBI CPEIHETO
odmero oOpazoBanusi B Poccuiickoii denepanuu, a TakKe MOJOKEHUS O
cnenu@uke OMOJIOTUH, €€ 3HAUEHUN B TO3HAHUH YKUBOM MPUPOIBI U 00ECIICUEHUH
CYLIECTBOBAHMS YEIOBEUECKOro oOmecTBa. COIMACHO HA3BAHHBIM MOJIOKEHUSIM,
OIpEAETIEHBI OCHOBHBIE (PYHKIIMK TPOrPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa mo OwosorMm HaéT MPEACTABICHUE O LENIX, 00 oOumen
cTparerud OOy4YE€HMs, BOCIHMTAHWS W Pa3BUTHS OOYyYAKOIIUXCS CPEACTBAMH
yueOHOro mnpeamera «buosorus», OnpenenseT o0sA3aTenbHOE NPEIAMETHOE
COJEP)KAHUE, €r0 CTPYKTYPy, PacnpeleicHue Mo pa3feiiaM W TeEMawm,
PEKOMEHYEMYIO MOCIIEI0BATEIbHOCTh U3yUECHUsT YUEOHOro Marepraia ¢ y4éTom
MEXMPEAMETHBIX W BHYTPUIPEAMETHBIX CBSI3€H, JIOTMKM 00pa3oBaTENIbHOTO
MPOIECCa, BO3PACTHBIX OCOOCHHOCTEH 00y YarOIINXCSI.

B nmporpamme mo OWOJNOrMH TakKe YUYMTHIBAKOTCS TpeOOBaHUS K
IUTAHAPYEMBIM JINYHOCTHBIM, METANPEeIMETHBIM W MPEAMETHBIM PE3YJIbTaTaM
oOydyeHuss B (OPMHPOBAHUM OCHOBHBIX BHJIOB  y4€OHO-ITO3HABATEIIBHOM
JEATENBHOCTHA/YYEOHBIX JEHCTBUN OOYYaOIMUXCA IO OCBOCHUIO COJACPKAHUS
OHOJNIOrHYECKOT0 00PA30BAHHSI.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30Bblii YPOBEHB) pEaU30BaH
OPUHLHAIN MPEEMCTBEHHOCTH B W3y4YCHHMM OWONIOrWMHM, Onaromaps 4eMy B HEH
OPOCMATPUBACTCS HAMpPABJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C
(OPMUPOBAHMEM  E€CTECTBEHHO-HAYYHOIO  MHUPOBO33PEHUS,  LICHHOCTHBIX
OPUEHTALMNA JIMYHOCTH, SKOJOTHYECKOTO MBILUICHUS, MPEACTABICHUI O 310POBOM
o0Opaze >KM3HM M OCPEKHBIM OTHOLICHUEM K OKPYXAroLIeH MPUPOAHON Cpene.
[ToaToMy Hapsaay ¢ U3ydeHHEM OOMICOMOIOTMYECKUX TEOPHil, a TAKXKE 3HAHWUN O
CTPOEHHH >KHBBIX CUCTEM PA3HOTO PaHra M CyIIHOCTA OCHOBHBIX MPOTEKAOIIAX B
HUX MPOLECCOB B MPOrpaMMe MO OWOJIOTMH YIEICHO BHUMAHUE MCIIOIB30BAHUIO
NOJTYYEHHBIX 3HAHWIA B MOBCEAHCBHOM >KM3HM JJIsl PEIICHUS NPUKIIAIHBIX 3324, B
TOM 4ucie. NPOQUIAKTUKA HACJIECICTBEHHBIX 3a00JIEBAHWI YEIIOBEKA, MEIUKO-
TEeHETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS SKOJIOTHYECKA
LEJIECO00Pa3HOr0 MOBEACHUS B OKpPY)KalOIICH NTPUPONHON cpene, aHanu3a
BIIMSIHUSL XO3SHCTBEHHOW ACITETLHOCTH YEJIOBEKA HA COCTOSHUE MPUPOAHBIX U
MCKYCCTBEHHBIX 3KOCUCTEM. Y CHJICHUE BHUMAHUS K MPUKIIAIHON HANPABICHHOCTH
y4eOHOro npeamera «buosorusy mpOaMKTOBAHO HEOOXOIUMOCTBIO 00€CIEeUEHUs



YCJIOBUIA JIJIsl pEIICHUs] OJHON M3 aKTyaJlbHBIX 3a/1a4 HIKOJIBHOrO OMOJIOTHYECKOT0
oOpasoBaHMs, KOTOpas mpeamnonaracT (OPMUPOBAHME Yy  OOyYAROIIUXCS
CMOCOOHOCTH aJanTUPOBaThC K M3MEHECHUSM JUHAMMYHO Pa3BUBAIOLICTOCS
COBPEMEHHOTO MUPA.

buosioruss Ha ypoBHE cpeaHero oOmero oOpa3oBaHUs 3aHMMAET BAXKHOE
Mecto. OHa oOecrneunBactT (OPMUPOBAHUE y OOYYAKOIMXCS MPEICTABICHUNA O
HAY4YHO! KapTHHE MHpPA, PaclIMpseT U 000OLIACT 3HAHUS O KUBOW MpUpone, €€
OTJIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOM OpraHu3allid W HBOJIOLMH, CO3AAET
yCIOBMSI  JJisf: TO3HAHUS  3aKOHOB  KMBOW  MpPUpoAbl, (HOPMUPOBAHMS
()YHKIIMOHAIBHONH TPaMOTHOCTH, HAaBBIKOB 3J0POBOTO M 0O€30MacHOro obdpasa
YKU3HU, IKOJOTMUYECKOTO MBILLIEHUS, [ICHHOCTHOTO OTHOLLIEHUSI K >KUBOM NpUpPOe
U YEJIOBEKY.

Bosnblioe 3HaYeHnE OUOJIOTUSl UMEET TAKKe JUTsl PEIIEHUsS] BOCOUTATEIbHbBIX U
pa3BHBAKOIIMX  3aJa4  CcpeaHero  oOmero  oOpa3oBaHMs,  COIMAIM3AIUN
oOyuarommxcs. M3yuenne OMonoruu o0ecneunBacT yCeiuoBus s (pOpMHUPOBAHHS
UHTEJUIEKTYyaJIbHBIX, KOMMYHHUKAIMOHHBIX M WH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJBTYpPbI, CHOCOOCTBYET MHTErpaluu OMOJIOTMYECKUX 3HAHUHN C
OPEICTARBJCHUSIMHU U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpadpuu. HazpaHHbIE MOJOKEHUS O MPEAHA3HAYEHMM Y4YEOHOro MpeaMera
«buonorus» COCTaBUJIM OCHOBY JJjisi ONpPENENCHUs MOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHUIO €ro COJACPKaHWs, MNPEACTABJICHHOTO B MPOrpamMMme o
OHOJIOTHH.

OtOop conepxanus ydeOHOro mpeamera «buosiorus» Ha 0a30BOM ypPOBHE
OCYLIECTBIEH C MO3UIMI KyJbTYypOCOOOPA3HOrO MOJAXOAA, B COOTBETCTBUHU C
KOTOPbIM O0OyYaroumecs MOJKHbBI OCBOMTH 3HAHMS W YMEHHUsS, 3HAUUMBbIE IS
(dopMupoBaHus OOUICH KYJIbTYPbI, ONPEACNSIONME aJECKBATHOEC TMOBEACHUE
YeJI0BeKAa B OKPYJKAIOLICH MPUPOJHOI cpenie, BOCTPeOOBAHHBIE B MOBCEAHEBHOMN
JKU3HU M TPAKTUYECKON AesaTenbHOCTH. Oco00€ MECTO B 3TOH CHUCTEME 3HAHUMA
3aHUMAIOT AJIEMEHTBI COJEPIKAHUSI, KOTOPBIE CITyKAaT OCHOBOM 1151 (POpMUPOBAHMSI
MPEICTABIICHAN O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpa H
LHEHHOCTHBIX ~ OPUEHTALUSX  JIMYHOCTH,  CHOCOOCTBYIOIIMX  I'yMaHMW3aluu
OHOJNIOrHYECKOT0 00PA30BAHHSI.

CTpyKTypUpOBaHHE COJEpKaHUs Y4eOHOro Marepuajia B MpOrpamme o
OMOJIOTUM  OCYIIECTBJCHO € YUYETOM TIPUOPUTETHOTO 3HAYEHHs] 3HAHUH 00
OTJIMYUTETBHBIX 0COOEHHOCTSX JKUBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHu3alu u
ABOJIIOLMK. B COOTBETCTBUU C 3TUM B CTPYKTYpe y4eOHOTo npeameTa « buosorusy
BBIJIEJTICHBI CJIEIYIOLIUE CONEpKaTeabHble TUHUK: «bronorus kak Hayka. MeTo bl
HAY4YHOro mno3HaHus», «KieTka kak Ouoyiornyeckas cucrema», «OpraHu3M Kak
Oouonoruyeckas cuctema», «CucremMa M MHOrooOpa3ue OPraHMuuYeCKOro MHUpPay,
«DBOJIONMS KUBOU MPUPOABD, « IKOCUCTEMBI U TIPUCYLIME UM 3aKOHOMEPHOCTI.



Llens w3ydenus yuyeOHOro mnpeamera «buonmorus» Ha 0a30BOM YPOBHE —
OBJIAJcHHE  OOYyYarOIMMHUCS  3HAHWUSMHU O  CTPYKTYPHO-(YHKIMOHAIBHOMN
OpPraHM3allid >KMBBIX CHCTEM PA3HOTO0 paHra H MNPUOOPETEHUE YMEHMMA
UCMOJb30BaTh 3TH 3HAHWS JJIi TPAMOTHBIX JEHCTBUI B OTHOLICHUHM OOBEKTOB
YKUBOM MPUPOABI M PELICHUS PA3IMYHBIX KU3HEHHBIX MTPOOIIEM.

JlocTKeHre 1enm u3ydeHust yueOHoro npeamMera «buonorus» Ha 6a30BOM
YPOBHE 00ECIIEUNBACTCS PEIICHUEM CIICAYOIINX 3a/1a4:

OCBOEHME OOYYaArOUIMMKCS CHUCTEMBbI 3HAHWA O OWOJIOTMYECKHUX TEOPHUSIX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MPABHIIAX, CIIYKAIIUX OCHOBOW
i (POPMUPOBAHUS MPEACTABICHUA O €CTECTBEHHO-HAYYHOH KapTUHE MHpA, O
METOJAX HAyYHOTO MO3HAHMsI, CTPOEHUH, MHOTO00pa3unu U OCOOCHHOCTSIX KUBBIX
CUCTEM PA3HOTO YPOBHSI OPraHM3AlMH, BBIIAOIIUXCS OTKPBITHSX U COBPEMEHHBIX
HCCJICAOBAHUSIX B OUOJIOTHH,

(opmupoBaHue y OOy4YAIOIIMXCS TO3HABATEIBHBIX, WHTEIIEKTYATbHBIX W
TBOPUYECKHUX CIMOCOOHOCTEH B MPOLECCE aHAIM3A JAHHBIX O NYTIX Pa3BUTUS B
OMOJIOTMM HAy4YHbIX B3[JISIOB, MACH M MOAXOAOB K M3YUYEHHIO >KMBBIX CHUCTEM
PAa3HOr0 YPOBHSI OpraHU3aliH;

CTAHOBJIEHHE Yy oOOywarommxcs oOumeid KyabTypel, (YHKIHOHATIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHH OOBACHATH U OLICHUBATH SIBJICHHS OKPY>KAIOLIETO
MUpPa KMUBOW TPHUPOAbI HA OCHOBAHWUM 3HAHWA W OMNbITA, TOJYYEHHBIX MPU
U3y4eHU U OMOJIOTUN,

(¢opmupoBaHue y OOydYarOIMXCs YMEHWUH WJUIFOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHWA B NPAKTHYECKON NEATEIBHOCTH YEIIOBEKA, PA3BUTHH
COBPEMEHHBIX MEIULMHCKHAX TEXHOJIOTUI U arpoOMOTEXHOJIOTHiA;

BOCIUTAHUE YOEKAEHHOCTH B BO3MO>KHOCTHM IMO3HAHUSI YEIOBEKOM >KMBOW
OPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOIEHU ST AITUYECKUX
HOPM IIPY MTPOBEIEHUM OMOJIOTHYECKUX UCCIIEI0BAHUN;

OCO3HAHUE LIEHHOCTH OWOJIOTMYECKMX 3HAHWM [UIsl TIOBBIIMICHUS YPOBHS
AKOJIOTMYECKOM KYJIBTYPHI, 11 (POPMHUPOBAHHS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHWIM U YMEHUH B MOBCEIHCBHOM JKU3HU IS
OLICHKH MOCJIEICTBUI CBOEH AEATETRHOCTH MO OTHOLIEHUIO K OKPY>KAKOIIEH Cpelie,
COOCTBEHHOMY 370POBBIO, OOOCHOBAHWE M COOJNIOACHUE MEP MNPOPUIAKTHKH
3a00JICBaHUH.

B cucreme cpeanero oOmero oOpazopaHusi «buonorus», wdydyaemas Ha
0a30BOM YPOBHE, SIBISETCS 00S3aTEIbHBIM YUYEOHBIM MPEAMETOM, BXOISIIAM B
COCTaB MPEeAMETHONH 001acTh « ECTECTBEHHO-HAY YHBIE MPEAMETBI.

JIiist u3ydeHust OMooruu Ha 6a30BOM YPOBHE CPEIHEr0 001Iero o0pa3oBaHus
orBoauTcsa 68 yacos: B 10 knacce — 34 yaca (1 yac B Hepento), B 11 kmacce — 34
yaca (1 yac B HeZeN0).



COJAEPKAHUE OBYUYEHUA
10 KUIIACC

Tema 1. Buosiorusi Kak HayKa.

buonorus kak Hayka. Cpsi3p OHMOJIOTMH C OOIIECTBEHHBIMH, TEXHUYECKUMHU W
JIPYTAMH €CTECTBEHHBIMU HayKamu, (pUIOCOPUEH, STUKOM, 3CTETUKOM 1 mpaBoM. Pomb
Oouonornn B (OPMHUPOBAHMM COBPEMEHHOW HAy4dHOW KapTuHbl Mupa. Cucrema
OMOJIOTHYECKHAX HAYK.

MeTonpl MO3HAHWS >KUBOM MPUPOABl (HAOIIOJCHUE, SKCIEPUMEHT, OMUCAHUE,
U3MEPCHHUE, KiTaccupukaius, MOACIIUPOBAHUE, CTATUCTHYECKAsT 00pabOTKA TAHHBIX ).

JlemoHcTpanuu:

[Toptpetsl: Y. Hapeun, I'. Menaens, H. K. Konbios, /x. Yorcon u ©. Kpuk.

Tabnuuel 1 cxembl: «IMeTOIbI MO3HAHUS KUBOH TPAPOJIBD?.

JlaGopaTopHbie 1 MpakTHYeCKHEe PadOThI:

[Tpaktuyeckass padora No 1. «Hcmosib30BaHHME pa3aMYHBIX METOAOB MPH
U3YYECHUH OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. ’/KuBble CHCTEMbI H X OPraHU3ALHUS.

Kupbie cructembl (OMOCUCTEMBI) KaKk MPEAMET M3yuyeHHs Ouonoruu. Oravuue
JKUBBIX CHCTEM OT HEOPraHWYECKON TPUPOIBI.

CpoiicTBa OMoCHCTEM M WX Pa3HOOOpazue. YPOBHM OpPraHM3allu OUMOCHUCTEM:
MOJIEKYJIAPHBINA, KIIETOYHBINA, TKAHEBBIN, OPraHU3MEHHBINA, MONYIALMOHHO-BUIOBOW,
SKOCUCTEMHBIN (OMOT€OLICHOTHUECKHIA ), OMOCEPHBIIA.

JleMmoHcTpanuu:

Tabmuuel 1 cxembl: «OCHOBHBIE TPHU3HAKK >KU3HW», «YPOBHU OPraHU3ALNAA
JKUBOM MIPUPOIBIY.

O0opynoBanue: Moaenb MoJiekysl JIHK.

Tema 3. Xumuueckuii COCTaB U CTPOCHUE KJICTKH.

XAMHMUYECKUI COCTAB KIIETKH. XHUMHMUYECKHE JJIEMEHTBHI. MAaKPOAJIEMEHTHI,
MUKPO3JTIEMEHTHL. BOJA 1 MUHEPAIIbHBIE BEIIECTBA.

OYHKIMU BOABl M MHUHEPAIBHBIX BEIIECTB B  KieTke. [logmepxanue
OCMOTHYECKOT0 OaJiaHca.

benku. CoctaB M CTpocHHE OEIKOB. AMWHOKHCIOTBI — MOHOMEPBI OCIKOB.
He3ameHuMBbIE W 3aMEHMMBIE AMWUHOKMCIOTH. AMHWHOKHMCIIOTHBIA COCTaB. YPOBHHU
CTPYKTYPbl OETTKOBOM MOJIEKYJIbI (IEPBUYHAS, BTOPAYHAS, TPETUYHAS U YETBEPTUYHAS
CTPYKTypa). XUMHAUYECKUE CBOMCTBA OeNKOB. bronornueckne GpyHKIMU OCTKOB.

DepMeHTEl — OHOJIOTHYECKHE KaTam3aropbl. CTpoeHuE (epMEHTA: aKTHBHBIN
LEHTP, cyOcTparHas cneupuaHocTb. KopepmenTsl. Butamunbl. OTiinuns GepMEHTOB
OT HEOPraHUYECKUX KaTAIM3aTOPOB.



YrneBoasl: MOHOCaxapuabl (TIHOKO03a, pudo3a W Ae30Kcuprdo3a), aucaxapuibl
(caxapos3a, JaKTo3a) W Mojucaxapuabl (Kpaxmasl, T[JUKOIeH, IEJUIII03a).
Bbuonorndeckrie pyHKIMN YIIeBOIOB.

Jlunuaer:  Tpurmanepuasl,  Gocomunuabl,  crepouasl. [ 'uApouIBHO-
ruapodoOHbIE cBOMcTBA. bronornueckne QpyHKIuM TunuaoB. CpaBHEHHE YTTIEBOIOB,
OEJTKOB M JIMITUJOB KaK UCTOYHUKOB 3HEPTUN.

Hyxnennoseie kucnorel: JIHK nu PHK. Hykneotuael — MOHOMEpBI HYKJIIEUHOBBIX
kucnot. Ctpoenue n pynkuun [JHK. Ctpoenune n ¢pynkuun PHK. Bunst PHK. ATO:
CTpPOEHUE U (PyHKIUH.

Llutonorus — Hayka O KieTke. Knerounas Tteopusi — MpuMeEp B3auMOICHCTBUSA
uacH 1 (pakTOB B HAYYHOM MO3HAHUHU. METOBI N3yUEHUS KIETKH.

Krnerka kak nemoctHas »xuBas cuctema. OOIIME NPU3HAKK KIIETOK: 3aMKHYTas
HapyxHass meMmOpana, mosiekyibl JIHK kak reneTtndeckuii anmapar, cuCTeMa CUHTE3a
Oenka.

Tunsl KIETOK: 3yKapuoOTHUYECKAsd U MpoKapuoThyeckas. OCOOEHHOCTH CTPOCHUS
NPOKAPUOTHYECKOM  KieTkn.  KietouHas  cTeHka — OakTepwid. Crpoenue
SYKAPHOTHYECKON KIETKH. OCHOBHBIE OTJIMYMSL PACTUTENBHOM, )KUBOTHONW W TPUOHOH
KJIETKH.

[TOBEpXHOCTHBIE CTPYKTYPBI KIETOK — KIJIETOYHAsA CTEHKA, TIIMKOKAJIMKC, WX
¢ynkuuu. [1nazmatnueckas memOpaHa, €€ cBoiictBa M QyHKMM. Llurommasma m eé
opraHoubl. OpHomeMOpaHHble opraHoujsl kietku: OIIC, ammapar ['onbmxu,
TM30COMBL.  [l0JlyaBTOHOMHBIE OPraHOMABl KJIETKA: MHUTOXOHIPUM, IUIACTHIBI.
[TpoucxoxneHue MHUTOXOHJApPUM W TulacTua. Buael mmactua. HememOpaHHbIe
OpPraHoUAbl KIETKU. PUOOCOMBI, KIIETOUHBIA LEHTP, UEHTPUOJIN, PECHUYKH, KTy THKH.
OYHKIWU OPraHOMAOB KIETKH. BKITIOYEHN .

Snpo — peryastopHbld neHTp KiIeTkW. CTpoeHWe sapa: sacpHas 00010YKa,
KapuomniazMa, XpOMaTuH, SAPBILIKO. XPOMOCOMBI.

TpaHcropT BELIECTB B KIIETKE.

JlemoHcTpanuu:

[Toprpersl: A. JleBenryk, P. I'yk, T. [lIBann, M. Ilneiinen, P. Bupxos, [Ix.
YorcoH, ©. Kpuk, M. Yunkuuc, P. ®panknud, K. M. bap.

Juarpammsbl: «PacrpenesieHue XMMHAYECKUX SJIEMEHTOB B HEKMBOU TPUPOIELY,
«PacnipeneneHne XMUMHUYECKUX AIIEMEHTOB B )KMBOU MPUPOJIEY.

Tabmuuelr w cxembl: «lleppoguyeckass Tadnua XUMHUYECKHX JJIEMEHTOBY,
«CTpoeHre MOJNEKYJbI BOAb, «brnocuHTe3 Oenka», « CTpOCHHE MOJEKYJIbl OenKay,
«Ctpoenue ¢epmentay, «HyknennoBeie kuciotel. J(HK», «CtpoeHne Momekymbl
AT®», «CTtpoeHue 3>YKapUOTUYECKON KIETKW», «CTPOCHUE >KUBOTHOM KIETKHY,
«CTpOeHHE paCTUTENBHOW KHETKMY», «CTPOECHME MPOKAPUOTAYECKONW KIIETKHY,
«CTpoeHue apa KIETKNY, « YTIEBOIABDY, «JIMMUIbD).



OOopynoBaHHME: CBETOBOM MHKPOCKOM, OOOPYJOBAaHME Uil TMPOBEACHUS
HaOMOJICHUI, M3MEPECHUH, OSKCIEPUMEHTOB, MUKPONPENAparbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHbie 1 MpakTHYeCKHE PadOThI:

JlaGopatopnas paGora Ne 1. «M3yyeHMEe KaTaJIMUTHYECCKOW aAKTHBHOCTH
(epMEHTOB (Ha MPUMEPE aMUJIa3bl UIIA KaTana3bl ).

JlaGoparopHas pabota Ne 2. «M3ydeHHne CTPOCHHSI KJIIETOK PACTCHUM, dKUBOTHBIX
1 OaKTepUii O MUKPOCKOIIOM HA TOTOBBIX MUKPOIPENApaTax U UX OMHCAHUE).

Tema 4. JKu3HeaesiTeIbHOCTh KJIETKH.

OOMeH BemiecTB, WM MeTaboNnu3M. ACCHMWISALMS (TUIACTHYECKUMI OOMEH) U
JUCCUMMIISALMSL  (SHEPreTUYECKUii OOMEH) — JBE CTOPOHBI €AMHOIO Mpolecca
meTabonu3ma. Poib 3aKOHOB COXpAHEHHs] BEIIECTB W SHEPIMM B TOHUMAaHWUU
MeTabonu3ma.

Tunsel oOMeHa BemiecTB: aBTOTPO(HBIA U reTepoTpodHbIi. Ponbs (epMEHTOB B
O0OMEHE BEIIECTB U MPEBPALLICHUHA SHEPTHH B KJIETKE.

®dotocunTe3. CBeroBas U TeMHoOBas (asbl poTocuHTe3a. Peakimu poTocuHTEe3a.
O¢gdexTuBHOCTE (POoTOCHMHTE3a. 3HAUYCHHME (POTOCUMHTE3a Ui JKM3HU Ha 3emiie.
Brmusaue ycnoBuii  cpeapl Ha  (OTOCMHTE3 M COCOOBI  TOBBIIIEHHS €0
NPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUN.

XEeMOCHHTE3. XEMOCHUHTE3UPYIOUIME OakTepru. 3HAUYEHUE XEMOCHHTE3a JUIs
JKU3HM HA 3eMJIE.

OHepreTuyecknii oOMEH B KIETKe. PacmieruieHue BeEIIeCTB, BBIACTICHUE U
AKKYMYJIMPOBAHHUE SHEPIrUM B KIIETKE. OJTallbl SHEPreTHYECKOro oOmeHa. [ mMkomms.
bpoxxenne u ero Buabl. KHCIOpOAHOE OKWCIEHHE, WA KJIETOYHOE JbIXAHHE.
OxkucnurensHoe gocopunrpoBanue. IPHEKTUBHOCTh FIHEPreTUUECKOTO 0OOMEHA.

Peaknuu marpuunoro cunte3a. ['enernueckas nndopmanns u JJHK. Peanmmzanus
TCHETHYECKOH WHpopMaumm B KiIeTKe. ['€HeTHUecKkMid KOA W €ro CBOWMCTBA.
Tpanckpunuust — marpuunblii cuaTe3 PHK. Tpancmsanmsa — 6GrnocuHTe3 Oenka. OTarnbl
Tpancasaumu. KogupoBanue aMuHOKUCIIOT. Posik pubocoM B OMocHHTE3E OelKa.

Heknerounbie (opmel ku3HU — BUpYChl. Mctopust otkpeitust Bupycos (. H.
HpanoBckmii). OCOOEHHOCTM  CTPOCHHMS W JKM3HEHHOIO  IIMKJa  BHPYCOB.
Bakrepuodaru. bonesnu pacteHui, >KUBOTHBIX W YEJIOBEKA, BBI3BIBAEMBIC BHPYCAMH.
Bupyc wmmynoaeduumra uenoBeka (BUU) — BozOymmrens CIIHMa. OOpatnas
TPaHCKPHUIILKA, PeBepTaza u uHrerpasa. [lpodunakTika pacnpocTpaHeHHs BUPYCHBIX
3a00JICBaHHA.

JlemoHcTpanuu:

[Toptpeter: H. K. Koo, /1. Y. UBanosckwit, K. A. TuMups3es.

Tabmuubl u cxembl: «Tunel nutanusy, «Mertabomuam», «MUTOXOHIPHSIY,
«OHepreTryueckuii  oOMeH», «Xjopomiact», «dorocunte3d», «Crpoenue JIHK»,



«CtpoeHre U (PyHKIMOHMPOBAHUE reHay, «CuHTe3 Oenka», «['eHeTHUYeCKui Komy,
«Bupyce», «bakrepuodarny, «CrpoeHue M >ku3HeHHbIM 1ukn supyca CIIM/a,
OakTeprodaray», «Pemmukarus JTHK».

O6opynoBanue: wmoxacnu-ammnkanun «Yasoeane JHK w Tpanckpunumsy,
«buocunTes 6enka», « CTpOCHHE KIETKWY), MOAETb CTPYKTYpol JTHK.

Tema S. PasMHOKeHHe 1 HHANBUHAYAJIbLHOE PAa3BUTHE OPraHU3MOB.

KiieTouHblii UMK, WM SKU3HEHHBIM LUK KiIeTkU. HHTepdaza m MuUTO3.
[Tpoueccel, mpotekaromme B uHTEp(Paze. Permkanus — peakuys MaTpUYHOTO CHHTE3a
JHK. Crpoenue xpoMocOM. XPOMOCOMHBIM HaOOp — KapuoTun. [(umiouaHbiidl u
TalIOUIHBIA  XpOMOCOMHBIE HAOOpbl. Xpomaruabl. [{ATONOrMYECKHE OCHOBBI
PA3MHOKEHUS U UHAUBUAYAJIBHOTO PA3BUTHS OPraHU3MOB.

Henenne knetkn — mMuto3. Craamm muTo3a. [Ipomecchl, mpoucxomsdiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOJIOrMYECKUil CMBICTT MUTO3A.

[Tporpammupyemas ruOenp KJIETKH — alonTo3.

DopMBI pa3MHOKEHHSI OPraHU3MOB: OECIOJIOE W TMOJIOBOE. Buapl Oecnosioro
PAa3MHOXKEHUS.  JIEJICHUE HAABOC, TMOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
CHOpo0Opa30BaHME, BETETATMBHOC Pa3MHOXKECHHE. VICKYCCTBEHHOE KIIOHMPOBAHUE
OPraHU3MOB, €r0 3HAYECHUE IS CEJICKLUU.

[TonoBoe pasMHOKEHHE, €70 OTIAMYMS OT OECIONOrO.

Meito3. Cramum wmeio3a. [Iponecchl, MPOUCXOMSIIME HA CTaausxX MEHo03a.
[ToBenenue xpomocom B Meio3e. KpoccuHTroBep. bUOIOrMYECKUA CMBICT U 3HAYEHUE
Meo3a.

["ameTorenes — npouecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KMBOTHBIX. [10TOBBIE
JKEJIE3bl. CEMEHHUKN M SMYHUKKA. OOpa30BaHUE M PA3BUTHUE MOJIOBBIX KIETOK — rameT
(cnepMaro3ou, SMIECKIETKA) — ciepMaroreHe3 u oBorene3. OCOOCHHOCTH CTPOEHUS
SAWLEKIETOK U criepMaro3ouaos. Ommoaotsopenue. [lapreHorenes.

UHmuBuayanbHOe  pa3BUTHE  (OHTOrEHE3).  OMOpPHOHANBHOE  Pa3BUTHE
(aMOpuorenes). Otanbl ASMOPUOHAIBHOTO PA3BUTHS Y TO3BOHOYHBIX >KMBOTHBIX:
ApoOJieHue, TracTpyJisilusi, OpraHoreHes. llocTaMOpHOHaNBHOE pa3BUTHE. THIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHUS. MPAMOE, HENPAMOE (JIMYMHOYHOE). BimsHue cpembt
Ha Pa3BUTHE OPraHU3MOB, PaKTOPBI, CHOCOOHBIC BBI3BIBATH BPOKIAEHHBIEC YPOJICTBA.

Poct u pazButue pacteHuii. OHTOr€HE3 IBETKOBOTO PACTEHUS. CTPOCHUE CEMEHH,
CTaJV¥ Pa3BUTHSI.

JlemoHcTpanuu:

Tabmuuel w  cxeMbl: «®OpMBI  Pa3MHOXKECHUSI OpPraHM3MOBY», «/[BoitHOE
OIUIOAOTBOPEHHUE Y LIBETKOBBIX PACTEHMID), « BereTraTMBHOE pa3sMHOKEHUE PACTECHUIY,
«Jlenenne knetkm Oakrtepuity, «CTpPOEHME TMONOBBIX KIETOK», «CTpoeHue
XpoMocoMbly, «Knerounwsii mukiy, «Penmukaums [JHK», «Mwutos», «Meiosy,



«IIpssmoe m HenmpsAMOE pa3BUTHE», «]'aMETOTEHE3 Y MIICKONMUTAKOMIMX U YEIOBEKAY,
«OCHOBHBIE CTaIU¥ OHTOI'€HE3AY.

O6opynoBaHue: MHUKPOCKOIL, MUKPOIpPEnaparsbl «CriepMaro30u bl
MJIEKOTIUTAKOLICTOY, <«SIUNEKIIETKA MJIEKOMHUTAOMEroy, «KapruoKMHE3 B KIIETKax
KOPEIIKA JIYKQ», MarHATHAsA MOJAETb-anIunKauus «/lemenne knetkuy», moaeis JJHK,
MOJICNTb MeTa(azHO XPOMOCOMBI,

JlaGopaTopHbie 1 MpaKTHYEeCKHE Pa0OTHI:

JlaGoparopHas padota Ne 3. «HaOtoaeHue MUTO3a B KIIETKaX KOHYMKA KOPEITKa
JyKa HA TOTOBBIX MUKpOTIPenaparax.

JlabGopatopHas pabota Ne 4. «M3ydyeHne CTPOCHHSI MOJIOBBIX KJIETOK HA FOTOBBIX
MHUKpoOnpenaparax».

Tema 6. HacjienCTBEHHOCTh H H3MEHYHBOCTH OPraHU3MOB.

[Tpeamer u 3amaumn reHeTUKA. MicTopust pa3BuTus T€HETUKU. PoJib LIATOIOTMU U
AMOPHOJIOTUH B CTAHOBJICHUM TCHETUKHU. BK1aa pOCCUACKUAX U 3apyOEKHBIX YUEHBIX B
Pa3BUTHE TEHETHKU. MeETOJbl T€HETUKH (THOPUIOJOTHYECKUM, ITUTOTCHETUYECKUM,
MOJICKYJISPHO-T€HETUYECKHA). (OCHOBHBIE TEHETHMYECKUE TMOHATUA. [ eHeTmdeckas
CUMBOJIMKA, UCNIOJIb3YEMAasl B CXEMAX CKPELIMBAHUM.

3aKOHOMEPHOCTM HACJIEIOBAaHUs TPHU3HAKOB, YCTAHOBJIECHHBIE [. Menuenem.
MoHoruOpuaHOe CKpeluBaHWE. 3aKOH  €AUHO0-00pa3usi THOPUAOB  IMEPBOIO
nokosieHust. [IpaBuimo TOMUHUPOBAHMS. 3aKOH PACLICIUICHHUS TMPU3HAKOB. ['MImoresa
YUCTOTHI TaMeT. [T0IHOE M HENMOJIHOE JOMUHHAPOBAHUE.

JIMruOpuaHOE CKpEIIMBAHUE. 3aKOH HE3aBUCHMOIO HACJIENOBAHUSI MMPU3HAKOB.
[IUTOreHETUYECKUE  OCHOBBI ~ JTUTHOPUJIHOTO  CKPCIMBAaHUS.  AHAIM3UPYIOLIECE
ckpeuBanue. Hcnonp30BaHMe aHAIM3UPYIOLIETO CKPEIIMBAHUS Ul ONPEACIECHUS
reHOTUNa 0COOH.

CuerieHHOE HaclieqoBaHue npu3HakoB. PaGota T. Moprana mo cuerjieHHOMY
HACJIEAOBAHUIO TEHOB. HapylieHne CUENICHUs TEHOB B PE3YJIbTATE KPOCCUHIOBEPA.

XPpOMOCOMHAsI TEOPUS HACJIEACTBEHHOCTH. | €HETUUECKHAE KAPTHI.

['eHeTka nona. XpOMOCOMHOE ONPENEICHUE TMO0Ja. AyTOCOMBI M IIOJOBBIE
XpPOMOCOMBL. ['OMOrameTHble W TeTeporaMeTHele OpraHu3mbl. Hacnenosanue
MPU3HAKOB, CLEIJIEHHBIX C MTOJIOM.

HN3meHunBOCTb. BHbI M3MEHUYMBOCTH: HEHACIEACTBEHHAS W HACIEIACTBEHHAS.
Ponp cpensl B HEHACIEACTBEHHO N W3MEHYUBOCTH. XapakTepucTuka
MOJM(UKAIMOHHON W3MEHUYMBOCTH. BapuallMOHHBIA Psii U BapHallMOHHAS KPUBAas.
Hopwma peakuyu npusHaka. KonM4eCTBEHHBIC M KAYECTBEHHBIE MPU3HAKK U UX HOPMA
peakun. CBoiicTBa MOAM(PUKALIMOHHOW N3MEHUYMBOCTH.

HacnencteeHHas, WM TIEHOTUNMYECKAs, W3MEHUYMBOCTh. KomOMHATHBHAs
U3MEHYMBOCTh. M€Ei03 1 MOJIOBOM MPOIIECC — OCHOBA KOMOMHATUBHON N3MEHUYMBOCTH.
MyTanuonHas W3MEHUMBOCTh. Krnaccuukaius MmyTaiuii: T€HHBIE, XPOMOCOMHBIE,



reHoMHble. YacTtoTa W NOpUYMHBI MyTanuid. MyTareHHele  (QakTopbl. 3aKoH
FOMOJIOTUYECKHUX PJOB B HACJIEACTBEHHOM u3MeHUnBOoCcTU H. Y. BaBunosa.

BresnepHast HaCJIe ACTBEHHOCTh U U3MECHYHABOCTD.

I'enetnka wenoeka. Kapuwotunm yenoBeka. (OCHOBHBIE METOABI TCHETHKH
YEJIOBEKA: TCHEAIOTUYCCKUM, OJM3HELOBLIN, HMUTOICHCTUYCCKUH, OMOXMMUUYECKUM,
MOJIEKYJIIPHO-TEHETHYECKH. COBPEMEHHOE OMPEACIICHUE TCHOTHUIA: MOJIHOTEHOMHOE
CEKBCHUPOBAHUE, TEHOTUIIMPOBAHME, B TOM uyucie ¢ mnomouipro [IIP-ananusa.
HacnmencTtBennrsie  3a0oneBaHusl  dYeloOBEKAa: TEHHBIC  OONE3HW, OO0NE3HH C
HACJIEACTBEHHOM MPEAPACIONOKEHHOCTHIO, XPOMOCOMHBIE 00Jie3HN. COMATHUYECKHUE U
reHepatuBHbie MyTauu. CTBOJIOBbIE KIIETKHU. [IpUHIMIBI 310pOBOro 00pa3a >KU3HH,
JUArHOCTUKKM, MNPOQWIAKTAKA W JICUECHUs] TEHETHYeCKuX Oosie3Heil. Menuko-
TEHECTAYECKOE  KOHCYJIbTUPOBAHWE.  3HAQUEHUE  MEIUIMHCKOM  TCHETUKH B
NPEAOTBPALICHUH U JICUEHUU TeHETUYECKUX 3a00I€BaHUI YEIOBEKA.

JlemoHcTpanuu:

[Toprpersl: I'. Mennens, T. Mopran, I'. ne @pusz, C. C. YerBepuxos, H. B.
Tumodees-Pecorckuii, H. Y. BaBuios.

Tabmuibl 1 cxeMbl: « MOHOTHOPUIHOE CKPEIIMBAHME W €r0 HUTOTCHETHYECKAs
OCHOB@», «3aKOH PACIICIUICHUS U €r0 IUTOTCHETHYECKAST OCHOBA», «3aKOH YUCTOTHI
rameTy, «JluruOpuaHoe ckpemuBanue», «llUTomornueckre OCHOBBI JAUTMOPHUIHOTO
CKpelumBanusy, «Meito3d», «B3auMonelcTBHE ayUIEIBbHBIX TEHOBY, «l eHeTmueckue
KapThl PACTCHUM, >KABOTHBIX W 4YEJIOBEKA», «['€HETHMKA MOJia», «3aKOHOMEPHOCTH
HACJICIOBAHUS, CUEIUIEHHOTO ¢ MOJioM», «KapuoTunel 4eOBEKA W KABOTHBIXY,
«Buapl  waMeHunBOCTHY, «MoaudukalMoHHas W3MEHUMBOCTHY, «HacnemnoBanue
pesyc-hakropa», «I'eHeTuka rpynn KpoBw», « MyTanmoHHasi ©3MEHUYUBOCTD.

OOopynoBanue:  MojAeau-aniuiMKanuu — «MOHOTHOPUAHOE  CKPCIIMBAHKEY,
«Hemonnoe  nomuHupoBanue», «JuruOpuanoe  ckpemmBanuey, «llepekpéct
XPOMOCOMY», MUKPOCKOIT U MUKpomnpenapar «/lpozopuna» (Hopma, Mmytanuu (Gpopmsl
KPBUTLEB U OKPACKH Tena), repdapuii «['opox moceBHOY.

JlaGopaTopHbie 1 MpakTHYeCKHEe PadoThI:

JlaGoparopHas pabGota No 5. «U3ydeHue pe3yabTaTOB MOHOTMOPUAHOIO W
JUTHOPUIHOTO CKPEIIUBAHUS Y TPO30(HIIBI HA TOTOBBIX MUKpOIpenaparaxy.

JlaGoparopHas pabota Ne 6. «M3yueHue MOAU(PUKAIMOHHOW W3MEHUYMBOCTH,
MMOCTPOCHUE BAPUALIMOHHOTO PsAla U BAPUALIMOHHON KPUBOWY.

JlaGoparopnas padora Ne 7. «AHamu3 myTaumid y Apo30QHIIbI HA TOTOBBIX
MHUKpoOnpenaparax».

[Tpaktrueckas padota Ne 2. « COCTaBICHUE U aHAIIM3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi opranu3moB. OCHOBbI OHOTEXHOJIOTHH.



Cenexkuys Kak Hayka M TPOLECC. 3apOXKACHHUE CEJIEKLIMM W JTOMECTUKALMS.
Yuenne H. Y. BaBuiioBa 0 1ieHTpax NPOMCXOXKACHHUS U MHOTOOOpa3ust KyJIbTYPHBIX
pacteHuil. LIEHTpbI NPOMCXOKACHUS AOMALIHUX KUBOTHBIX. COPT, MOpOJa, IITaMM.

CoOBpeMEHHBIE METOIBI CEICKIMU. MaccoBblii U MHIMBUAYaIbHBIA OTOOpPHI B
CCJICKUMM PACTEHMA W KMBOTHBIX. OILEHKAa JKCTeppepa. bBIM3KOPOACTBEHHOE
CKpellMBaHue — WHOpUAMHT. Ywncras nuHUS. CKPEMIMBAHWE YWCTBIX JIMHHNA.
I'ereposuc, wim rudpuaHas cuna. HepoACTBEHHOE CKPEIIMBAHWUE — ayTOPHIWHT.
OtnanénHas ruOpuansanus U €€ ycrnexu. MICKyCCTBEHHBI MyTareHe3 W MOJYYEHHUE
MOJIATTOUAOB. JIOCTH)KEHUS CENEKIIMA PACTEHUH, YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomorus Kak OTpacib NPOU3BOACTBA. | '€HHAsA WHXKEHEpPUS. OTarbl
co3ganus pekomOmHanTHOH JIHK w TpaHcrenneix opranm3moB. Krerounas
nxeHepus. Kierounele KyJabTypbl. MHMKpPOKIIOHAIBHOE Pa3MHOMKEHHE PACTEHUIA.
KiloHnpoBaHue  BBICOKONPOIYKTMBHBIX  CEIBCKOXO3SHCTBEHHBIX  OPraHU3MOB.
OKkonorudeckue u struueckue npodnemel. MO — reHeTHyecKkn MOAUPUIMPOBAHHBIE
OpPraHu3MBbl.

JIeMOHCTpaLUH:

[Toprpeter: H. Y. Basunos, M. B. Muuypun, I'. 1. Kapnieuenko, M. ®@. MBaHoB.

Tabmupel m  cxembl: Kapra «LIEHTpbl MPOMUCXOXKIACHHWS W MHOrooOpasus
KYJBTYPHBIX pacTeHui», «[lopoapl IOMAIIHUX >KMBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «Otnanénnas rudpuauzanus», «Pabotel akagemuka M. @®. HMBaHOoBay,
«Ilonumnongus», «OOBEKTBl  OuOTEexHONMOTMWY, «KileTouHble  KynbTypel H
KJIOHApOBaHKeEy , « KOHCTPYHPOBAHKE U IEPEHOC ITEHOB, XPOMOCOMY.

OO0opyaoBaHHE: MYJSDKMA TJIOAOB M KOPHEIUIOAOB AMKUX (OPM M KYJIBTYPHBIX
COPTOB pacTeHuid, repoapuii « CelbCKOX03SUCTBEHHBIE PACTEHUSY .

JlaGopaTopHbie 1 MpaKTHYeCKHE PadOTHI:

Okckypeusi «OCHOBHBIE METOJIbI W JOCTHIKEHHs CEIICKLMU PACTeHUl U
JKUBOTHBIX (HA CENEKIMOHHYIO CTAHLMIO, MJIEMEHHYIO (EPMY, COPTOMCIIBITATEIbHBIN
YYaCTOK, B TEIJIMYHOE XO3SMCTBO, JJAOOPATOPUI0 arpOyHMBEPCUTETA WIA HAYYHOIO
LEHTPA).

11 KNIACC

Tema 1. DBoIOLIOHHAS OHOJIOTHSl.

[TpennochlIKi BOBHUKHOBEHUS SBOTIOIMOHHON TEOPUU. DBOJIOIMOHHAS TEOPUS
1 €€ MEeCTO B OMOJIOTMU. BiMsiHUE HBOJIIOIIMOHHONW TEOPUM HA Pa3BUTHE OMOJIOTUU U
JPyTUX HayK.

CeugetenncTBa  2BOMIONUU.  [1aJICOHTOJIOTMUECKUE:  MOCJIEAOBATE/IBHOCTD
MOSIBJIEHUST BHUJIOB B MAJCOHTOJOTUYECKON JICTOMUCH, TEPEXOAHBIE (DOPMBI.
buoreorpaduueckue: cxoACTBO U paznuuue GpayH U Paop MaTepUKOB U OCTPOBOB.



OMOPHOJIOTHYECKHE: CXOACTBA M pa3nuuus 3MOPHUOHOB Pa3HbIX BHIIOB
NO3BOHOUYHBIX.  CpaBHUTEIIBHO-AHATOMUYECKHE. TOMOJIOTUYHBIC,  AHAJIOTHYHBIC,
PYIUMEHTAPHBIC OpraHbl, araBU3Mbl. MOJNEKYISPHO-OMOXUMHYECKHAE. CXOACTBO
MEXAHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OIMYECKHX MYTEH y BCEX
OpPraHHU3MOB.

OoymonmonHas  teopus Y. JlappuHa.  IIpeAnocChIIKM  BO3HUKHOBCHHS
JapBUHH3MA. J[BWKyHIME CWIJIBI 3BOJIOUMM BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOKEHUE TP OTPAHMYCHHOCTH PECYPCOB, HEOMPEICIEHHAS H3MEHYHBOCTD,
O0opn0a 3a CyIIECTBOBAHUE, €CTECTBEHHBINH OTOOP).

Cunretnyeckas teopus 3Bosronun (CTD) u €€ OCHOBHBIE TIOJIOXKEHUS.

Mukpospomtonus. [lomyisanus kak eIMHUNA BUAA W SBOJIFOLIHH.

JIBwkyme cuiibl ((pakTophl) SBOJIIOLMM BUAOB B NpHpoae. MyTalMOHHBIA
NPOLECC U KOMOMHATUBHAS M3MEHUYMBOCTD. [[ONyIAMOHHBIE BOJHBI M APEi() TeHOB.
H3zondumus u Murpanus.

EcrecTBeHHbIlli  0TOOp — HampaBisitommid  ¢gakrtop 3Boirouuu.  DopMmel
€CTECTBEHHOT0 0TOOPA.

[TpucnocoOneHHOCTh  OPraHM3MOB  KakK — pe3ysbTar 3BOOLMU. [Ipumepsr
NPUCIIOCOOIECHHIA Y Opranu3MoB. ApoMop(dho3bl U UANO-aAANTALUH.

Bua n BunooOpazoBanue. Kpurepun Buga. OCHOBHBIE (POPMBI BUIOOOPA30OBAHHS:
reorpauueckoe, IKOJIOTHUECKOE.

Makpospomtonusi.  DPOpMBl  SBOJIOLMH:  (UICTHYECKAs, JAMBEPreHTHAS,
KOHBEPIeHTHAs, MapajeibHas. HeoOpaTHMOCTh 3BOTIOLUN.

[TporucxoxkaeHHe OT HECNENUAIM3UPOBAaHHBIX NpenkoB. [Iporpeccupyromas
crenMaTu3anrs. AJaNnTABHAS paaHaLds.

JleMmoHcTpanuu:

[Toprpetsl: K. Jlunnei, K. b. Jlamapk, Y. [apsun, B. O. Kosanesckuii, K. M.
bap, 3. I'ekkenb, ©. Mromiep, A. H. CeBepuios.

Tabnuuel 1 cxembl: «Pa3BUTHE OPraHMYECKOro MHpa Ha 3emiey, «3apOoJbllid
MO3BOHOYHBIX JKHUBOTHBIXY, «APXEONTEPUKCY, «DOPMBI OOPHOBI 32 CYIIECTBOBAHUEY,
«EctecTBeHHbIl 0TOOPY, « MHOrooOpasne cCoOpToB pacTeHuin», « MHOroodpasue nopoa
KUBOTHBIX», «[lonmymsaummy, «MyTaumoHHAs W3MEHYABOCTEY, «APOMOP(PO3bI»,
«Ammoanantaruny, «O0Imas aereHepanusy, «/Buwxyuime cuiibl 3Bomtonumny, «Kapra-
cxema MapumpyTta nyrtemectBus Y. JlapeuHa», «bopbba 3a CyIIECTBOBAHUEY,
«IIpucnocobmennocts  opraHu3moBy,  «['eorpaduueckoe  BUIOOOpa30BAHUEY,
«DKOJIOTUYECKOE BUI000OPA30BAHKEY.

O06opyI0BaHKE: KOJUIEKIHSI HACEKOMBIX C PA3JIMYHBIMHA THIIAMH OKPAcKu, HabOp
MJIOJIOB U CEMSH, KOJUIEKIMS «[IprMephl 3alIMTHBIX MPUCIIOCOONCHHUN Y KUBOTHBIXY,
Mozaenb «OCHOBHBIE HANpPaBICHUS JBOMIOLMW», O0BEMHAs Moxaenb «CTpoeHue
TOJIOBHOTO MO3Ta TO3BOHOYHBIXY.



buoreorpaduueckass kapra Mupa, Koyekuus ~«DOpMBI  COXPAHHOCTH
MCKOIIAEMBIX JKMBOTHBIX U PACTCHMIDY, MOJAEND antummkanus «llepekpéct xpoMocomy,
BIIXKHbIE  mpenaparel  «Pa3Butme  Hacekomoro», — «PazButMe  JATYLIKWY,
MuKponpenapar «/J{pozodunay (Hopma, MyTauu GOpMbI KPbUTEEB U OKPACKH TENA).

JlaGopaTopHbie 1 MpaKTHYeCKHE PadOTHI:

JlaGoparopnas pabora Ne 1. «CpaBHeHuE BHJIOB MO MOP(HOJIOTHYECCKOMY
KPUTEPHIOY .

JlaGoparopHasi padora Ne 2. «Onucanue MpucrnocoOICHHOCTH OpPraHu3ma u €€
OTHOCUTEIBHOTO XAPaKTEPay.

Tema 2. Bo3HUKHOBEHHE M Pa3BUTHE *KU3HH HaA 3emJie.

JIOHay4YHBIE NPEACTABICHUS O 3apOXKIACHUM JKM3HKA. HayuyHble TUIOTE3BI
BO3HUKHOBCHUS JKU3HH HA 3eMJie. a0MOTeHe3 W MaHcnepMusl. XMMHYECKask SBOJIFOLIASL.
AOMOTEHHBIN CUHTE3 OPraHuYECKUX BEILECTB u3 HEOPTraHUYECKUX.
OKCNEPUMEHTAIBHOE TIOATBEP)KACHUE XMMHMUYECKONH 3BOMIOLMU. HavanmbHble 3Tanbl
Oounonornueckoit sBomoumu. ['mnoreza PHK-mupa. dopmupoBanne MeMOpaHHBIX
CTPYKTYP ¥ BO3HMKHOBEHHE TMPOTOKIETKHU. llepBble KIETKM M KX 3SBOJIOLMSL.
DOpMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTAHU3MOB.

Pazputue >xu3Hm Ha 3emiie mo >pam W nepuoaam. Karapxei. Apxeickas u
npotepo3oiickas 3psl. [Tameo3oiickas 3pa u €€ neprobl: KEMOPUIICKHIA, OPTOBUKCKHUA,
CUJTYPUHCKNN, TEBOHCKNNA, KAMEHHOYTOJIBHBIN, IEPMCKHIA.

Meso3oiickas 3pa U €€ IEPUObl: TPUACOBBIN, FOPCKUNA, METTOBOM.

KaiiHo3olickas 23pa u €€  NOEpUOAbl.  MAJICOTCHOBBINA, HEOICHOBBIN,
AHTPOIOTEHOBBIA.

XapakTepucTUKa KIMMara M TEOJNOTMYECKHUX NpoueccoB. (OCHOBHBIE 3Tarbl
SBOJIFOIMM  PACTUTEIILHOTO W KMBOTHOTO Mupa. ApomMopdo3bl y pacTeHHd u
JKUBOTHBIX. [ [0sIBTIEHUE, PACUBET U BBIMAPAHUE TPYI )KMBBIX OPraHU3MOB.

CucremMa OpraHMuYeCKOTO MHUpPa KaK OTpPaXeHue HBOMONMU. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

OBOJIIOLMS YENOBEKa. AHTPONOJIOTHS KaKk Hayka. Pa3BuUTHE NPEACTABICHHNA O
MIPOUCXOKICHUAN YEITOBEKA. MeTObl M3y YeHHs aHTpornorene3a. CXOoACTBa U pa3inuus
YEJIOBEKA U J)KUBOTHBIX. CUCTEMATUYECKOE MOJIOKEHUE YEIIOBEKA.

JIBwokymue cuibl ((hakTopel) aHTpOINOreHe3a. HacnencreeHHas K3MEHUMBOCTD U
€CTECTBECHHbIN 0TOOP. OOMIECTBEHHBIN 00pa3 >KU3HU, W3TOTOBJICHUE OPYAMHA TPyaa,
MBILLIJIEHUE, PEYb.

OCHOBHBIE CTaAUM W BETBU 3BOJIOLMU YEIOBEKA: ABCTPAIONUTEKH, UenoBek
yMenbii, YelnoBek npaMoxoadiumii, YenoBek HeaHAepTaabCKuii, YelloBEK pa3yMHbIi.
Haxonkn mckonaeMbIx OCTaTKOB, BPEMsl CYIIECTBOBAHUS, 00JIACTh PACIPOCTPAHCHHUS,
00BEM NOJIOBHOTO MO3ra, 00pa3 KU3HHU, OPY U5



Yenoseueckue pachl. OCHOBHBIE OOJIBIIME PaChl: €BpONEOUIHAs (€Bpa3uiicKast),
HErpo-aBCTPAIONAHAS (PKBATOPHAIbHAS), MOHTOJIOMAHAA (A3MATCKO-aMEPUKAHCKAas ).
YepTel MpUCHIOCOOIEHHOCTH MPEACTABUTENICH YEIIOBEYECKMX pac K YCIOBUSM
cymecTBoBaHus. EAMHCTBO yenmoBeueckux pac. Kputrka pacuszma.

JlemoHcTpanuu:

[Toprpeter: @. Pean, JI. [Tactep, A. K. Onapun, C. Munnep, I'. FOpwu, Y. /lapBuH.

Tabmunel U cxeMmbl: «Bo3nukHoBeHue COJHEUHOM CHCTEMbDy, «Pa3putue
OpraHMYecKoro  mupa», «PacturenpHas  KieTka», <«OKMBOTHas  KJIETKay,
«IIpokapuoTnueckas KieTka», «COBPEMEHHAs CUCTEMA OPraHu4ecKoro MUpay,
«CpaBHCHHE AHATOMHYECKHX 4YEPT CTPOCHHS YEIOBEKA M  YEIOBEKOOOPA3ZHBIX
00e3bsiH», « OCHOBHBIE MECTA MAJICOHTOJIOTHYECKAX HAXOJO0K MPEIKOB COBPEMEHHOTO
YEIOBEKAY, «JIpeBHel e roany, «JIpeBraue Jiroam», «[lepBbie COBPEMEHHBIE JIFOANY,
«YenoBevecKne pacohy.

O6opynoBanue: MyJisbku «I IpoucxokIeHre YenoBeka» (OFOCThI aBCTPAJIONMUTEKA,
NUTEKAHTPONA, HEAHACPTAIbLIA, KPOMAHBOHIIA), CIENKN WM U300PAKEHUS KAMEHHBIX
opyauii  TEPBOOBITHOTO  4YENOBEKa  (KaMHU-4onmepobl, pyOmna,  ckpelia),
reOXPOHOJIOrHYecKass Tadnuma, KOJUuleKIHs «®DOpMbl COXPAHHOCTH HCKOMNAEMBIX
JKUBOTHBIX U PACTCHUI).

JlaGopaTopHbIe 1 MpakTHYeCKHE PadOTHI:

[Tpaktuyeckas padora Ne 1. «M3yueHue MCKOMAeMBIX OCTATKOB PACTCHUU W
JKUBOTHBIX B KOJUICKLIMSIX .

OKCKypcust «2DBOJIOLUUS OPraHMYECKOr0 MUpa Ha 3emie» (B €CTECTBEHHO-
HAYYHBIA WM KPACBETYECKUI My3€ei ).

Tema 3. Oprann3mbl 1 OKpPY>KawIIas cpeaa.

OKOJIOTHS KAaK HayKa. 3aJaud W Pa3dcyibl SKOJMOTHHA. METOABI SKOJOTHYCCKUX
UCCIICIOBAHHI. DKOJOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOMTaHWS OPraHWU3MOB. BOJHAs, HA3€MHO-BO3MYIIHAS, TOYBEHHAS,
BHYTPUOPraHU3MEHHAS.

Okonoruyeckue  (akropel.  Kmaccupukanmss — 3KOJOTMYECKMX  (PAaKTOPOB:
abMoTHYECKHE, OMOTMYECKUE U AHTPOIIOTeHHBIE. [IeiCTBHE SKOIOrHUECKAX (PAKTOPOB
Ha OPraHU3MBl.

AOuoTtndeckue (akTopbl. CBET, TEMIEparypa, BIAKHOCTb. DOTONEPHOIU3M.
[TpucnocoOneHnst OpraHu3MoOB K JIEHCTBUIO a0MOTHYECKUX (PAaKTOPOB. bronornueckue
PUTMBIL.

buotnyeckune Qaxtopel. Buael OMOTHYECKMX B3aMMOACHCTBHN. KOHKYPCHLHS,
XUIIHUYECTBO, CUMOMO3 M ero Qopmbel. [lapazutusm, koomepauusi, MyTYyajau3M,
KOMMEHCAJIN3M  (KBApPTUPAHCTBO, HAXJICOHWYECTBO). AMEHCAIM3M, HEUTPATTU3M.
3HaueHue OMOTMYECKHX B3aMMOACHCTBHMIA [UIsl CYHIECTBOBAHWS OPraHW3MOB B
NPUPOIHBIX COOOIIECTBAX.



OKOJIOTMYECKME  XapaKTepUCTUKM  momyJsuud.  OCHOBHbIE — MOKa3aTeNu
NOMYJISIUN:  YUCJIEHHOCTb, TUJIOTHOCTh, POKIAEMOCTb, CMEPTHOCTb, MPUPOCT,
murpaius. J[mHaMmKa YucIEHHOCTH MOMYJISLAU U €€ PEryJIsius.

JlemoHcTpanuu:

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

Tabnuubl u cxembl: kapta «[IpupomHsie 30HbI 3emumy», «Cpeapl OOUTaHUS
opranuamoBy, «®otonepuoausmy», «llonynsumum», «3aKOHOMEPHOCTH  pocTa
YKUCJACHHOCTU MOy UHPY30pUU-Ty Penbkny, «[lumesbie nenm.

JlaGopaTopHbIe 1 NpaKTHYEeCKHE Pa0OTHI:

JlaGoparopHas pabota Ne 3. «Mopdonorudeckne OCOOCHHOCTU PacTeHU W3
Pa3HbIX MECT OOUTAHUSY .

JlaGoparopnas pabora Ne 4. «BnusiHMe CBETa HAa POCT W PA3BUTHE UYECPECHKOB
KOJIEyCay.

[Tpaxtuueckas padora Ne 2. «IloacyéT MIOTHOCTH MOMYJISIIUNA Pa3HBIX BHUJIOB

pacTEHUIN.
Tema 4. Coo0mecTBa u 3K0JI0rHYECKHE CHCTEMBbI.
CooOmiectBO opraHu3MoB — OuoneHo3. CTpyKTypbl OHOLEHO3a: BUAOBAS,

NPOCTPAHCTBEHHAA, Tpopuueckas (nmuuieBas ). Buabl-nomuHanTel. CBsi3H B OMOLIEHO3E.

OKOJIOTHYECKHE CUCTEMBI  (3Kocuctembl). [loHsTHe 00 53KOocHCTEME U
ouoreornieHo3e.  DYHKIMOHAIBLHBIE  KOMIOHEHTBI  3KOCHUCTEMBIL.  MPOJIYLEHTHI,
KOHCYMEHTBI, penyleHThl. KpyroBopoT BEUIECTB M TMOTOK PHEPIUM B 3KOCHUCTEME.
Tpoduueckue (MUIIEBBIE) YPOBHH 3KOCHCTEMBI. [InmeBrpie nenu u cetu. OCHOBHBIE
NoKa3aTesii dSKOCHCTEMBbI: Ouomacca, MOPOAYKUHUS. OKOJOTMUYECKHE MUPAMUIbL
OPOAYKUUHN, YHCICHHOCTH, OuomMacchl. CBOMCTBA JKOCUCTEM: YCTOMUYMBOCTD,
caMmoperyJsius, pazsurue. CyKieccusl.

[TprpoHbIE SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOMHOTO WJIH
HIMPOKOJIMCTBEHHOTO JIECA.

AHTPONIOTEHHBIE DKOCUCTEMBI. ATPO3KOCHCTEMBI. YPOO3KOCHCTEMBI.
Buonornyeckoe u X03s5iCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpazue kak ¢akTop yCTOHUYMBOCTH 3KocucTeM. (CoXpaHeHue
OMOJIOTUUYECKOTO pa3HOO0pa3us Ha 3EMJIE.

Yuenne B. H. Bepnaackoro o Ouocdepe. ['paHuiibl, cocTaB M CTPyKTypa
ouochepbl. Kuroe BemectBo U ero (PyHkuu. OcoOeHHOCTH OMOCEPBl Kak
rJ100aJIbBHOM DKOCUCTEMBI. /[MHaMHUUYECKOE PaBHOBECUE U 0OpaTHas CBsi3b B Onochepe.

KpyroBopoThl BEIIECTB U OMOr€OXUMHYECKUE IMKJIBI AJIEMEHTOB (YIJEpoJa,
a30Ta). 30HATBHOCTH Onocepbl. OCHOBHBIE OMOMBI CYLIH.

YenoseuecTBo B Onocepe 3emiid. AHTPONOTEHHBIC M3MEHEHUsT B Ouocdepe.
['noGanbHbIC KOTOTUYECKUE TPOOTIEMBI.



CocymiecTBOBaHHE MPUPOABI M uenoBeuecTBa. CoxpaHeHHe OmopazHooOpasus
KaK OCHOBa yCTOWuMBOCTH Ouocepel. OCHOBa palMOHAIBHOIO YHPABICHUS
NPUPOJHBIMM PECYPCAMU M WX HCIOJBb30BaHHE. J[OCTHKEHHS OMOJOTMM M OXpaHa
PUPOIBL.

JlemoHcTpanuu:

[Toprpetwr: A. JIxk. Tencim, B. H. Cykaués, B. Y. Bepnaackuii.

Tabmuuel u cxembl: «llumeBble nenu», «bUOLIEHO3: COCTaB W CTPYKTYypay,
«IIpupoagnsie coobmiectBay, «llemum mnuTaHuA», «OKOJOTHYECKAas MHPAMUAAY,
«buocepa m uenoBek», «IKOCHCTEMA IMUPOKOJIMCTBEHHOTO Jiecay, «IKOCHCTEMA
XBOUHOTO Jiecay, «buoneHo3 BogoémMay, «ATponeHo3y, «[[puMepHbIe aHTPONIOTEHHBIE
BO3JICACTBHS HA NPUPOAY», «BakHeWlme WCTOYHMKM 3arps3HEHUs BO3AyXa M
IPYHTOBBIX BOA», «[louBa — BaxHelmas cocraenstomas Ouocepby, «DakTopbl
aerpagaumu  nouBy, «llapHukoBbiii  3(QdekT»y, «DakTOpEl  PAAMOAKTUBHOIO
3arps3Henust onocdepen», «O0mas cTpykrypa 6uochepen», « PacnpocrpaHeHHE KU3HA
B Omocdepey, «O30HO0BBIN 3KpaH Ouochepsy, «KpyroBopot yraepoaa B ouoceper,
«Kpyrosopot azora B mpupoae».

OOopynoBanue: MoAcTb-amIuIMKauus « TunuyHele OWOLICHO3BDY, TepOapuit
«PacturenbHble cOOOIECTBAY, KOJmeKuun «buonenosy, «Bpemutenn BakHEHIIMX
CEJIbCKOXO3SUCTBEHHBIX KYJBTYP», repOapui M KOJUIEKIMM PACTEHUH W SKMBOTHBIX,
NPUHAIIEKANME K PA3HBIM SKOJOTMYECKAM TPyIaM OAHOro Buaa, KpacHas kHura
Poccuiickoii ®eaepannu, n300paKEHUS OXPAHIEMBIX BHIOB PACTEHUIA W YKUBOTHBIX.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
BNOJIOTI'MN HA BA3OBOM YPOBHE CPEJHEI'O OBLHIEI'O
OBPA3OBAHUA

CornacHo ®I'OC COOQO, ycraHaBmuBarTC TPeOOBaHUS K pe3yJibTaTam
OCBOCHHS  OOyYarOUIMMUCS MPOrpaMM  CpeaHero  olmiero  oOpa30BaHMS:
JMYHOCTHBIM, METAPEMETHBIM U MPEAMETHBIM.

JIMUHOCTHBIE PE3YJIBTATDBI

B cTpykType JAMYHOCTHBIX PE3YJIBTATOB OCBOCHUs mnpeamera «buosorus»
BBIJICTICHBI CICAYIOIIME COCTABJISIOIIME. OCO3HAHKWE O0YYAOIMMUCS POCCUHCKON
IPOKIAHCKON UIEHTHYHOCTHA — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH
U CaMOOMNPENCICHUID, HalW4uMe MOTHMBAUMM K OOyYeHHIO  OHOJIOTHH,
LEJICHAMTPABJICHHOE PAa3BUTHE BHYTPEHHUX YOESKICHUI JIMYHOCTH HA OCHOBE
KJIFOYEBBIX LEHHOCTEH M MCTOPUYECKUX TPAAMLUMH PAa3BUTH OHOJIOTHYECKOTO
3HAHUSI, TOTOBHOCTh M CIOCOOHOCTh OOYYarOUIMXCsS PYKOBOACTBOBATHCS B CBOCH
JNEATENIBHOCTA 1IEHHOCTHO-CMBICIIOBEIMUA  YCTAHOBKAMHU, NPHUCYILIMMH CHUCTEME
OMOJNOrMYECKOT0  00pa30BaHWs, HAIMYME HKOJOTHUYECKOTO MIPABOCO3HAHUS,
CHOCOOHOCTH CTaBUTH LIEJIA U CTPOUTH KU3HEHHBIC TJIaHbI.

JIM4HOCTHBIE pe3yJIbTaTBl OCBOEHUS MpeaMeTa «bUoIorus» AOCTUTaroTCs B
€IMHCTBE Y4YeOHOM W BOCHUTATENBHOW JACATETBHOCTH B COOTBETCTBUM C
TPAOULIMOHHBIMUA POCCUMCKUMU COLMOKYJIBTYPHBIMU, HCTOPUUYECKUMU U TYXOBHO-
HPABCTBEHHBIMU LIEHHOCTSMH, MPUHATBIMU B OOILIECTBE MPABWJIAMH U HOPMaMu
NOBEICHUS W CHOCOOCTBYKOT MpOILECCaM CaMOMO3HAHWS, CaMOBOCIATAHUS W
CaMOpa3BUTHsA, Pa3BUTUd BHYTPEHHEH NO3MLMH JIMYHOCTH, MATPUOTH3MA,
VBOKEHUS K 3aKOHY W IMPABOIMOPAIKY, YETOBEKY TPYJa U CTapLIEMY IOKOJIEHHIO,
B3aMMHOIO YBOXKEHUS, OEPEHOrO OTHOWICHUS K KYJbTYPHOMY HACIEAMIO W
TpaguLMsM MHOTOHAIMOHAIBLHOrO Hapoaa Poccuiickoit denepauuu, npupoae u
OKPY>KaroIlen cpeae.

JIMYHOCTHBIE PE3yabTaTbl OCBOCHUs YyueOHOro mnpeamera «buonorusy
JOJKHBI OTPaXkaTh TOTOBHOCTB M CIIOCOOHOCTH 00y YAKOIMIMXCSl PYKOBOACTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMMO3MLIMENR JMYHOCTH, CUCTEMON LIEHHOCTHBIX
OpUEHTALMMA, TMO3WTHUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOLIMX
TPAJIULMOHHBIM LEHHOCTSAM POCCUHCKOTO OOLIECTBA, PACIIMPEHUE >KU3HEHHOIO
OMBITA W OMbITA ACATEIBHOCTA B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBJICHUI
BOCIIMTATENIBHON AEATENBHOCTH, B TOM YUCIIE B YACTH:

1) rpazkaaHCcKOro0 BOCIIUTAHUS:

c()OPMUPOBAHHOCTh IPAXKIAHCKOM MO3UIMKA 00YYArOIIEroCs KaK aKTHBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUICKOT0 O0IIECTBRA,



OCO3HAHUE CBOMX KOHCTHTYLMOHHBIX NPaB M OO0SI3aHHOCTEH, YBAKEHHUE
3aKOHA U MPaBONOPSIIKA,

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TIPU CO3AAHHUH
y4€OHBIX MPOCKTOB, PEIICHWM YUYEOHBIX W MO3HABATENIbHBIX 3a7a4, BBHIMOTHCHUN
OMOJIOTMYECKUX KCTIEPUMEHTOB,

CHOCOOHOCTh  OMPEACTATh COOCTBCHHYIO TMMO3UIMI0 MO OTHOIICHHIO K
SIBJIEHUSIM COBPEMEHHOM YKU3HU U OOBICHITH €€,

YMEHHE YUYHUTBIBATH B CBOMX JECHCTBUSX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJCHCTBHS JTIOAEH ¢ Pa3HBIMHA yOSKACHUSIMH, KyJIBTYPHBIMU LIEHHOCTSIMHA W
COLIMAIIBHBIM TOJIOKEHUEM

TFOTOBHOCTb K COTPYJHMYECTBY B MPOLECCE COBMECTHOIO BBITOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIENOBATENIbCKMX 3a/1a4, YBAKUTEIBHOIO
OTHOIICHUST K MHEHHIO ONMOHEHTOB MpPH OOCYKIECHWU CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COAEPKAHUS,

TOTOBHOCTBb K TYMAHUTAPHON U BOJIOHTEPCKOM NEATETBHOCTH,

2) IaTPUOTHYECKOI0 BOCIIUTAHHUS:

c(hOpPMHUPOBAHHOCTh POCCUICKOM TPAKIAHCKON UIEHTUYHOCTH,
MaTPUOTH3MA, YBLKEHHUsS K CBOEMY HAPOJYy, YyBCTBA OTBETCTBEHHOCTH MEPEN
PonuHoli, ropmoctr 3a cBOW Kpai, CBOXO POIuHY, CBOW S3BIK U KYJIBTYPY,
MPOLLUJIOE M HACTOSIIIEE MHOTOHALMOHATIBHOTO Hapoaa Pocenu;

LIEHHOCTHOE OTHOLIEHUE K NPUPOJHOMY HACIECIUIO U MAMITHUKAM MPUPOJBI,
JNOCTW)KEHUM Poccnu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CHOCOOHOCTh OLEHUBATh BKJIAA POCCUHCKMX YYEHBIX B CTAHOBICHUE W
pa3BuTHE OWOJIOTMH, TOHMMAHWs 3HAYEHWs OWOJIOTMA B MO3HAHWM 3aKOHOB
OPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO OOIIECTRA,

ujchHas yOeKIEHHOCTh, TOTOBHOCTh K CIY)KCHUIO M 3amurte OTedecTsa,
OTBETCTBEHHOCTh 32 €r0 CYAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HAHUE Iy XOBHBIX [IEHHOCTEN POCCUICKOIr0 HApoaa;

c()OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, 3TUUECKOTO MOBEICHUS,

CHOCOOHOCTh OLICHMBATh CHUTYAllMI0 W NPHUHAMATHh OCO3HAHHBIE PELICHUS,
OPUEHTHUPYSCh HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,

OCO3HAHUE JINYHOTO BKJIAJa B MOCTPOEHUE YCTOMUMBOrO Oy AyLIEro;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POAMTEISAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPHHATHS LEHHOCTEW CEMEHHON JKU3HM B COOTBETCTBUH C
TpaguuMsaMHu Hapo1oB Poccun;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETHYECKOE OTHOLIEHUE K MUPY, BKJIIOYAs ACTETHKY ObITA, HAy4YHOTO W
TEXHUYECCKOrO TBOPYECTBA, CIIOPTA, TPYAa, OOMIECTBCHHBIX OTHOIICHHUIA;



NOHWMAHWE SMOLMOHAIBHOTO BO3ACHCTBHS KUBOM MPUPOABI M €€ IEHHOCTH,

TFOTOBHOCTh K CaMOBBIPQKCHHIO B PA3HBIX BHJAX HCKYCCTBA, CTPEMIICHHE
NPOSBIIATE KAYECTBA TBOPUECKOH JINYHOCTH,

S) ¢usuveckoro BocnuTaHHSA, (POPMHPOBAHUS KYJbTYPbI 310POBbSI H
IMOLHMOHAIBHOTO 0JIArONOJyYHs:

MOHUMAHWE W peanusanus 370pOBOTO W 0Oe€30MacHOro oOpasa >KU3HH
(310poBOE  MUTaHHWE, COOMIOJCHUE TUTHEHWYECKMX TOPAaBWI W HOPM,
cOATaHCUPOBAHHBIA PEKUM  3aHATHA W OTObIXa, peryjspHas Quanyeckas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETCHTHOIO OTHOILIEHUS K
COOCTBEHHOMY (PM3NYECKOMY M MICUXUYECKOMY 3JI0POBBIO;

NOHMMAHWUE ILEHHOCTH TPaBWJ WHAWMBHAYATBHOTO W KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYalMsX, YTPOKAOMIMX 3A0POBBIO U JKU3HH JIFOACH;

OCO3HAHUE MOCJEACTBUNA W HEMPUATUS BPEIHBIX MPUBBIYCK (yHNOTPEONEHUS
AJIKOTOJ1s, HAPKOTHKOB, KYPEHHUS ),

6) TPy10BOr0 BOCIMTAHUSL:

TOTOBHOCTb K TPYAY, OCO3HAHUE LICHHOCTH MACTEPCTBA, TPY10I00uE;

FOTOBHOCTH K AKTUBHOW AEATEIBHOCTH TEXHOJOTMYECKOW W COLMATBHOU
HAMPABJIEHHOCTH, CMIOCOOHOCTh MHULMMPOBATH, MJIAHUPOBATH U CAMOCTOSTEIIBHO
BBITIOJHATH TAKYIO JESTEIbHOCT;

MHTEPEC K PA3MUYHBIM chepaM Mpo(PecCHOHATBHOM NEATENBHOCTH, YMEHUE
COBEpLIaTh OCO3HAHHBIA BBIOOP Oyaymeil mnpodeccun W PeaTu30BbIBATH
COOCTBEHHBIC KM3HEHHBIC TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHWID W CcaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEW JKU3HH,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LEJNECO00PA3HOEC OTHOUICHHE K NPHPOJAE KAK HCTOYHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHNUS,

NOBBILICHUE YPOBHS SKOJIOTMYECKOH KYJbTYpPhl: MPHUOOPETEHUE OMNbITa
IUIAHAPOBAHKUS TMOCTYNKOB M OLICHKM WX BO3MOXKHBIX TMOCJIEACTBUN ISt
OKPY>Karollenl CPeasb,

OCO3HaHUE TIOOAIBHOTO XapaKTepa 3KOJOTMYECKUX MPOOJIEM M MyTell Mx
peLeHus;

CHOCOOHOCTh MCMOJB30BaTh NPHOOPETAEMBIE TP W3YUYECHUU OWOJOTUHU
3HAHWST W YMEHUS MpPUA PEIICHUM NTPOOJIEM, CBA3aHHBIX C PaAlMOHATBHBIM
NPUPOAOINOIb30BaHUEM  (COONIIOICHUE  TPaBWJl  TMOBEACHHWS B MPUPOJIE,
HANPABJICHHBIX HA COXPAHCHHE PABHOBECHS B SKOCHUCTEMAX, OXPaHy BHJOB,
AKOCUCTEM, OHOCHEPHI);



AKTUBHOE HENPUATHE JEUCTBUNA, TNPUHOCAIIMX BpPed  OKPYKarOIIEH
OPUPOHOM Cpele, YMEHHE MPOTHO3WPOBATh HEOIArOMPHUATHBIE 3KOJIOTHYECKUE
NOCTIEACTBHS MPEANPUHUMAECMBIX IEHCTBUI U MPEAOTBPALLATE UX;

HAJIMYKE PA3BUTOTO SKOJIOTMYECKOTO MBILIUICHHUS, SIKOJOTHYECKON KYJIBTYPBI,
OMBbITA JNEATENBHOCTH 3KOJIOTUYECKON HaITPABICHHOCTH, YMEHUS
PYKOBOJACTBOBATHCS MMH B MO3HABATEIIBHONW, KOMMYHUKATUBHON W COLMAIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IIPAKTUYECKOHN NEATEIBHOCTH SKOIOTUYECKON
HaITPaBJICHHOCTH,

8) neHHOCTH HAYYHOI 0 NO3HAHMS:

c()OPMUPOBAHHOCT MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PA3BUTHSI HAYKHA M OOLICCTBEHHOW MPAKTHKW, OCHOBAHHOTO HA AMATIOTE
KYJBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIUIECHCTBOBAHKUE SI3BIKOBOW M YMTATENIBCKOM KYJBTYPBl KAk CpEACTBA
B3AMMOJCHCTBHS MEKIY JTFOAbMH U IMO3HAHUS MUPA,

MOHUMAHWE crneuupukn OUOJIOTUM KaK HAyKd, OCO3HaHUs €€ PO B
(OpPMUPOBAHMHU PALMOHATBHOIO HAYYHOTO MBILLIEHHUS, CO3[aHWUU LEIOCTHOTO
OPEICTABICHUS 00 OKPYXAOUIEM MHUPE KaK O €IUHCTBE NPHUPOJBI, YEJIOBEKA U
oOuiecTBa, B MO3HAHWMM MPHPOJHBIX 3aKOHOMEPHOCTEH W pEUIeHHH MpoOaeM
COXPaHEHUs! TPUPOJHOTO PABHOBECHS,

yOEXKAEHHOCTh B 3HAYMMOCTH OWOJIOTHM U1 COBPEMEHHON LIMBHIIM3ALNY:
00ECTIEYeHUsT HOBOTO YPOBHSI PA3BUTHsI MEAWLMHBI, CO3aHUE MEPCIECKTHUBHBIX
OMOTEXHOJIOTHIA,  CIOCOOHBIX  PEIIATh  PECYPCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0OBEYECTBA, TIOUCKA MyTEH BBIXOAA M3 MIOOATBHBIX KOJOTMYECKUX MPOOIIEM U
o0ecrieueHUst  Mepexoja K  YCTOMYMBOMY — Pa3BUTHIO,  PalMOHAIBHOMY
WCIOJb30BAHUIO MPHUPOJHBIX PECYPCOB W (POPMHPOBAHUIO HOBBIX CTAHIAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYECHWH OWOJOTMYECKMX 3HAHWH B  LENAX
NOBBILICHUST OOWICH KyJBTYPbl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, Kak
COCTaBHOM 4acTh ()YHKIMOHAIBHOW T'PaMOTHOCTH OOydaromuxcs, (GopMUPyEMOid
P U3YYEHUH OMOJIOTHH,

MMOHUMAHUE CYLIHOCTA METOJNOB MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaxX, CHMOCOOHOCTM WCIOJIb30BATh TMOJyYacMbIle 3HAHWS I aHaiu3a |
OOBSICHEHMSI SIBIEHUI OKPYKAIOLIEr0 MUPA M MPOUCXOAAIIMX B HEM W3MECHEHUH,
YMEHHE JenaTh OOOCHOBAHHBIE 3aKJIKOUCHHS HA OCHOBE HAyYHBIX (AKTOB W
UMEIOIMXCS JAHHBIX C LENIBbIO MOy YeHHsI TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaAMOCTOSITENIBHO HMCIOJIBb30BATH OWMOJIOTMYECKUE 3HAHMS IS
pewmeHust npoOeM B peabHBIX )KU3HEHHBIX CUTYalUsIX,

OCO3HAHME LEHHOCTH HAYYHOM NEATEITBHOCTH, TOTOBHOCTH OCYILECCTBIISATH
MIPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATENBHOCTh MHIMBUIAYAIBHO U B TPYIIIE,



FOTOBHOCTb M CIHOCOOHOCTh K  HEMPEPBIBHOMY  OOpAa3OBaHHIO W
caM000pa30BaHUIO, K AKTMBHOMY TMOJYYEHUK) HOBBIX 3HAHWIA MO OWOJIOTHW B
COOTBETCTBUM C KU3HEHHBIMHA MOTPEOHOCTAMMU.

METAIPEIAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE Pe3yJIbTaThl OCBOEHUSI yueOHOro mpeamera «buomorus»
BKIIFOYAKOT: 3HAYMMBIE Ui  (OPMUPOBAHUS MHUPOBO33PECHUs O0YyUarOIMXCs
MEXKIACUMIUITMHAPHBIE (MEKIPEAMETHbIC) OOLICHAYYHBIE TMOHATHUS, OTPAXKAOLIUE
LEJIOCTHOCTh HAYYHOH KapTUHBI MUpPa W COCHU(PHUKY METOJOB IMO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBCHHBIX HAayKax (BEIICCTBO, SHEPIHsl, SIBJICHHE, MPOLECC,
CUCTEMA, HAYYHBIA (DAKT, MPUHLIMI, THMOTE3d, 3aKOHOMEPHOCTD, 3aKOH, TEOPUS,
UCCIICIOBAHUE,  HAONIIOJICHUE,  M3MEPEHHE, OKCICPUMEHT W JPYTHUX),
YHUBEPCATIbHBIC y4eOHBIE JEHCTBUS (MO3HABATENbHBIE, KOMMYHHUKATHUBHBIC,

PETYJIATUBHBIC), o0ecneYnBaroIIne (opmupoBanue (yHKIMOHATBHON
IPaMOTHOCTH M COLMAIbHOW KOMIETCHIMH OO0y4Yarommxcs, CHOCOOHOCTh
o0yyarommxcst UCMOJIBb30BATh OCBOCHHBIC MEK I CUUIUTAHAPHBIE,

MUPOBO33PEHUYECKUE 3HAHMS W YHUBEPCAIbHbIE y4YeOHBIE JCHCTBUS B
[TO3HABATEIILHON W COLIMAILHON IIPAKTHUKE.

MeTanpeaMeTHBIE PE3YyAbTaTBl OCBOEHHUS MPOTPaAMMBbl CPEIHETO OOLIETO
00pa3oBaHMsl TOJDKHBI OTPAXKATh:

Osnagenue YHHBEPCAJbHBIMH y4eOHbIMH NMO3HABATE/IbHBIMHU
AeCTBHAMM:

1) 6GazoBbIe JTOTHYECKUE ACHCTBUA:

CaMOCTOSTENbHO  (OPMYJIMPOBaTh M AKTYalIM3UPOBaTh  MpoOJEMYy,
paccMarpuBaTh €€ BCECTOPOHHE,

WCIOJb30BaTh MPU OCBOCHHUM 3HAHWI NPUEMBI JIOTMYECKOTO MBILIICHHS
(aHanmM3a, CUHTE3a, CPABHEHUS, KiIaccu (pukanmu, 0000IIEHNS ), PACKPbIBATh CMBICT
OMOJIOTMUECKUX MOHATHI (BBIACIATh UX XAPAKTEPHBIE MPU3HAKH, YCTAHABIMBATH
CBSI3H C APYTHMU NOHATHSMHA ),

ONPEACTATh LENH JACATEIBHOCTH, 3a[aBas MAPAMETPbl W KPUTEPUHM UX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThI ACITETBHOCTH C MOCTABICHHBIMU LICIISIMU,

UCIOJIb30BaTh OMONOTHYECKHAE OHATHS JUIsl OOBICHEHUsT (DAKTOB U SIBJICHUMN
JKABOM NIPUPOABI;

CTPOUTH JIOTUYECKUE PACCYXACHUSA (MHIAYKTHBHBIE, ACIAYyKTUBHBIC, IIO
AQHAJIOTWMN), BBIABIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PACCMATPUBACMBIX
SBJICHUSX, (POPMYIMPOBATH BHIBOABI M 3AKITHOUYCHMUS,

OPUMEHATh  CXEMHO-MOJCIBHBIE  CPEACTBA  JJIsl  MNPEIACTABIICHUS
CYLIECTBEHHBIX CBA3CH M OTHOLICHHMIA B M3y4YacMbIX OMOJIOIMYECKHX OOBEKTAX, a



TAK)KE  NPOTHUBOPEYMI  Pa3HOr0  poJAa,  BBISBICHHBIX B Pa3jIMYHBIX
WH(OPMALMOHHBIX UCTOUYHUKAX;

pa3padaTeiBaTh MJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIM3a MMEKOIIUXCS
MaTEPUATBHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACITEILHOCTbD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCTEACTBUAN ACITETbHOCTH,

KOOPAVMHHUPOBaTh M  BBINOJHATH pabOTy B YCIOBHSX  PEATBHOTO,
BUPTYITBHOTO U KOMOMHUPOBAHHOIO B3aUMOICHCTBHSI,

Pa3BUBATH KPEATHBHOE MBILICHAE MTPH PELICHUM KU3HEHHBIX MPOOJIEM.

2) 6a30BbIC UCCJICAOBATEIBLCKHE 1CTICTBHS:

BJIQ/ICTh HABBIKAMHU YYEOHO-HCCIIEN0BATENBCKONW H MPOCKTHON NEATEIBHOCTH,
HABBIKAMHM  paspellicHust MpoOnaeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TTOMCKY METOJIOB PELICHHSI MPAKTUYECKUX 33144, TPUMEHCHUTO
PA3IMYHBIX METOJOB MO3HAHUS,

UCMOJb30BaTh PA3JM4YHbIC BUABl JEATEIIBHOCTH MO TMOJYYEHHIOD HOBOIO
3HAHWS, €r0 WHTEPNPETALMK, MPEOOPA3OBAHUI0 M NPUMEHEHUIO B YYEOHBIX
CUTyalusIX, B TOM YUCIIC TPH CO3JaHUM YUEOHBIX U COLUAIBHBIX TPOCKTOB;

(opMUPOBaTh HAYYHBIA THUN MBILIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHCH,
KJIFOYEBBIMH MOHATHSIMHU U METOIAMMU,

CTaBUTh W (HOPMyJHpPOBaTh COOCTBEHHBIC 3aJaud B 0OPa30BATEIBHOMU
JESATEILHOCTH W KU3HEHHBIX CUTYALUSX;

BBISIBJISITh MPUYMHHO-CIICACTBEHHBIE CBS3M W AKTYyaJIM3MPOBATh 3ajady,
BBIJIBUTaTh THUNOTE3y €€ pPEIICHUs, HAXOAWTh ApPryMEHTHI IS J0KA3aTeNbCTBA
CBOMX YTBEP:KICHUH, 3a4aBaTh MApaMETPhl U KPUTEPUN PEILEHUS,

AQHAJIM3APOBATh MOJYYEHHBIE B XOJEC PEUICHMs 337aud  PE3YJbTarhl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CHTYALMsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT,

OCYILECTBIIATh LEJICHAMPABJICHHBI MOUCK MEPEHOCAa CPEACTB M CIOCOOOB
JEHCTBUS B MPO(ECCHOHAIIBHY IO CPENY;

YMETh MEPEHOCUTh 3HAHWS B MO3HABATEIIBHYIO W MPAKTHYECKYHO OO0JaCTH
YKU3HEEATEIIBHOCTH,

YMETh HHTEIPUPOBATH 3HAHUS U3 PA3HBIX TPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIE MJICH, MPEUIaraTb OPUTMHAIBHBIE MOAXOABl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a49M, IOy CKAIOIINE alTbTECPHATUBHBIC PEILICHUSI.

3) paborta ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHPOPMALMK (TEKCTE YUEOHOTO
nocoOus, HAyYHO-NOMYJISIPHOM JMTeparype, OMOJOTMYECKHX CIIOBApIX U
CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax MaHHbBIX, B WHTEpHETE), aHAIM3HPOBATh



WH(OPMALIMIO PA3IMYHBIX BUAOB U (POPM NPEACTABICHUS, KPUTUYECKH OLEHUBATH
€€ TOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTE;

(opMyUpPOBaTh 3aMPOCHl U MPUMEHATH PA3TUYHBIE METOJbI MPH MOUCKE W
otOope OnosIornueckoi nHMopMaIu, HEOOXOAUMOM JUIsl BBITOJIHEHUS YUYEOHBIX
3ajay;

npuoOpeTaTh ONBIT MCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHHUKATABHBIX
TEXHOJIOTH, COBEPIIEHCTBOBATh KYJIbTYPY AKTUBHOT'O MCIOJIb30BAHUS Pa3IMYHbIX
NOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMPATh  ONTUMAIBbHYIO  (OpPMY  MPEACTABIICHUS
Ononornueckoil HHGopMalKK (CXeMbl, rpaQuKy, AUArPaMMBbl, TaOJIHALbI, PUCYHKH
U Ipyroe),

UCIOJb30BaTh HAYYHBIA $3BIK B KayecTBE CpeAcCTBA mnpu padore ¢
Ononornueckoii mH(pOpPMaUMEH: TNPUMEHATH XHUMHUYECKHE, (PHU3MYECKHE W
MaTeEMaTHYECKAE 3HAKH W CUMBOJIbI, (popMysibl, aOOpeBHATYpPY, HOMEHKIATYPY,
UCIOJB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBA
HArJSAHOCTH,

BIQJCTh  HABBIKAMM  PACMO3HABAHWS W 3alMTBl  MHPOpMaALWH,
WH(OPMaMOHHOH 0€30MaCHOCTH JTUYHOCTH.

OgyageHne yHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH AeHCTBUSIMU:

1) oOienue:

OCYILECTBIIATE KOMMYHHUKALIMKA BO BCEX c(hepax KU3HU, AKTUBHO Y4ACTBOBAThH
B JIMAJIOTE WM JUCKYCCHH MO CYIUECTBY OOCY>KIAEMOW TeMBbI (YMEHHUE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CY>KACHHS OTHOCHUTEIBHO BBINOJHEHHS NpEIaracMoin
3a/1a4M, YYUTHIBATH UHTEPECHI U COTMNIACOBAHHOCTh MO3HMLMNA APYTUX YYACTHUKOB
JMaJIora WA JUCKY CCHN ),

pacro3HaBaTh HEBEpOabHBIC CPEACTBA OOLICHWs, MOHUMATh 3HAYCHHE
COLMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(DIUKTHBIX CUTYalWH,
YMETh CMSITYaTh KOH(PIUKTHI U BECTH MEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMU CHOCOOAMH OOIICHUS W B3aUMOJCHCTBUS, TOHUMAThH
HAMEPEHUS IPYTUX JIFOACH, MPOSBIIATh YBAKUTEIIBHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOH (popMe PopMyTupoBaTh CBOM BO3PAKCHHS,

PA3BEPHYTO W JIOTUYHO M3JaraTh CBOK) TOYKY 3PEHHUS C MCHOJb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasi AeSITeIbHOCTD:

NOHAMATh W HCIOJIB30BATh MPEUMYLIECTBA KOMAHAHOW M WHIMBUIYaIbHOM
pabOThI MPU PEHICHUM OMOJIOTUYECKON MTPOOIEMBI, 0OOCHOBBIBATH HEOOXOAUMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aUMOIECHCTBUS NPU PEIIEHUH YUeOHOM 3a1a4W;

BbIOMpATh TEMATWKy W METOJbl COBMECTHBIX ACHCTBHIA C y4€TOM OOHMX
WHTEPECOB M BOBMOXKHOCTEHN KAKIOTO YeHA KOJUICKTHBA,



[PUHUMATh  LEJIU  COBMECTHOM  ACATENBbHOCTH, OpPraHU30BLIBATH WU
KOOPAMHHUPOBATH JEUCTBUA 110 €€ MOCTHKEHUIO. COCTaBIATH IUIAH ACHCTBHM,
pacrpeacnaTh pojiMd ¢ YYETOM MHEHHHA YYaCTHHKOB, OOCYXKIaTh PE3YJIbTaThl
COBMECTHOM paboTHl,

OLICHMUBATh KA4e€CTBO CBOECrO BKJIAJAa W KAKAONO Y4YaCTHHUKA KOMaHIbI B
o0UMid pe3yJIbTaT no pa3paboTaHHBIM KPUTEPHSIM;

npeiarartb HOBBIE TIPOEKTHI, OLEHHMBATh HACH C TMO3ULNUM HOBU3HEIL,
OPUTMHAJIBHOCTH, NMPAKTHYECKONW 3HAYUMOCTH,

OCYILECTBJIATE TMO3UTUBHOE CTPATErHYECKOE TOBEACHUE B Pa3IUYHBIX
CUTyalUsIX, MPOSIBIISATE TBOPYECTBO U BOOOpAXKEHKE, ObITh MHULIMATABHBIM.

OBJ1aiecHUE YHHBEPCAJIBHBIMH PEryJIsITHBHBIMHY JCHCTBUSIMU:

1) camoopranusanus:

UCIOJb30BaTh OMOJIOTMYECKUE 3HAHUS JUIS BBIABICHUS MPOOJIEM H HX
PELICHUS B )KU3HEHHBIX U YUECOHBIX CUTYalMSIX;

BbIOMpaTh HA OCHOBE OWOJIOTMYECKMX 3HAHWI LEJNEBBIE W CMBICIOBBIC
YCTAHOBKH B CBOMX ACHCTBHUAX W MOCTYIKAX IO OTHOLIEHHUIO K JKMBOM MPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYIKAFOIINX;

CaMOCTOSITENBHO OCYLIECTBIIATE MMO3HABATENBHYIO JEATEIBHOCTD, BBISABIATH
npoOIEMBI, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BATEIILHOMN
NEATENBHOCTH U )KU3HEHHBIX CUTYalUsAX;

CaMOCTOSITEJIbHO ~ COCTAaBJISITH IUIAH PEIIEHUST NOPOOJIEMBI C  YUYETOM
UMEIOIIMNXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAMOYTCHHIA,

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacpsTh paMKX YU4€OHOTO TPEAMETA HA OCHOBE JIMYHBIX TPEANOUTEHUIA,

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, Opark OTBETCTBEHHOCTH
3a peLICHHUE;

OLICHUBATb TPUOOPETEHHBIN OTIBIT,

croco0CTBOBATh (POPMUPOBAHUIO M TMPOSBICHUID MIMPOKOH JPyAULIMHA B
pa3HBIX OOJACTSAX 3HAHWNA, TMOCTOSHHO TIOBBIIIATH CBOW OOpa3oBaTENbHBIA U
KYJIETYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyalWsM, BHOCHUTb KOPPEKTUBBI B IEATEIBHOCTE,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIENIAM,

BIQJCTh  HABbIKAMM  TO3HABATENIBHONH  peduekcnM KAk  OCO3HAHWs
COBEPIIAEMBIX JECUCTBAA W MBICIUTENIBHBIX MPOLECCOB, HMX PE3YJbTaTOB M
OCHOBaHMi, UCMOIB30BaTh NPUEMBI PEQIICKCHM /Il OLUEHKM CUTYalWH, BbIOOpa
BEPHOIO PELLICHHUS,

VMETh OLICHUBATH PUCKH W CBOCBPEMEHHO NPUHUMATH PELICHUA MO X
CHIDKEHHIO;



NPUHUMATh MOTHBBI W aQPTyMEHTBl APYIMX NOPU AHAM3E PE3YJIbTATOB
NEATENBHOCTH,

3) npuHsiTUEe ce0s U APYTrUX:

OPUHUAMATH Ce0sl, TOHUMAs CBOM HEJOCTATKH M TOCTOMHCTBA,

NPUHUMATE MOTHBBI M aQPTyMEHTBl APYIMX NOPU AHAM3E PE3YJIbTATOB
NEATENBHOCTH,

NPHU3HABATh CBOE MPABO U MPABO APYTUX HA OLIMOKH;

Pa3BUBATH COCOOHOCTH MOHUMATh MUP C MO3ULHAXA APYTOr0 YEIOBEKA.

HPEAMETHDBIE PE3YJIBTATDBI

[IpenmeTHbie pe3ysibTaTel 0CBOCHHs mnporpaMmel COO mo Ouonoruu Ha
0a30BOM YPOBHE BKJIIOHAKOT CieUPUUECKAE 1Tl yU4eOHOro npeamera « broorus»
HAYYHbIC 3HAHUS, YMEHHUS U CIOCOObI IECHCTBUI MO OCBOCHUIO, MHTEPIPETALNN U
npeoOpa3OBAHUIO 3HAHUWH, BUABI JEATEIBHOCTH MO MOJIYYSHHUIO HOBOTO 3HAHUS U
NPUMEHECHUIO 3HAHWIA B Pa3MYHBIX YYEOHBIX CUTYalUsX, a TAKXKE B PEATbHBIX
JKU3HEHHBIX CUTYalMsX, CBA3aHHBIX ¢ Owosiorneid. B mporpamme mnpeamMeTHbIE
PE3yABTaThl TPEACTABIICHBI 110 TOAaM O0YYCHHSI.

[IpeaMeTHbIE pe3yIbTaThl OCBOCHUsT yueOHOro npeameta «buomorus» ¢ 10
Knacce NOJDKHBI OTPAXKATH:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJIOTHH B CUCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTWHBI MUPA M HAYYHOIO MHPOBO33PECHHS, O BKIIAJIE POCCUHCKHX U
3apyOC)KHBIX YYEHBIX-OMOJIOrOB B  Pa3BUTUE OMONOTUM, (YHKIUOHATBHON
I'PaMOTHOCTH YEJIOBEKA JUIsl PELICHUS YKU3HEHHBIX 3a7a4,

YMEHHE PACKPBIBATh COACPKAHWE OWOJIOTMYECKAX TEPMHHOB M TOHSTHMA:
JKU3Hb, KJIETKA, OpraHu3Mm, MeTadoau3M (OOMEH BEIIECTB W MPEBPALLCHUE
SHEPruM ), TOMEOCTa3 (CaMOPETYIISALMs), YPOBHEBAsS OPTaHU3ALMS SKABBIX CHCTEM,
CaMOBOCIPOM3BEICHUE (PENPOAYKLHS ), HACIIEACTBEHHOCTh, K3MEHYHBOCTD, POCT U
Pa3BUTHE;

YMEHHE H3JlaraTb OWOJIOTMYECKUE TEOPUM (KJIETOYHAs, XPOMOCOMHas,
MyTAUMOHHAs, LECHTpPAJIbHAs J0rMa MOJICKYJISpHOH Ouonoruu), 3axoHsl (I
Mengens, T. Moprana, H. Y. BaBunosa) u yueHus (0 meHTpax MHOrooOpasus u
MPOUCXOXKIICHUS KyJIbTYpHbIX pacTenuidi H. Y. BaBuiosa), onpeaensaTb rpaHUiibl
UX TPUMEHUMOCTH K )KHUBBIM CUCTEMAM;

YMEHKE BIAAETh METOJAAMH HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIKOIECHUE U
ONMCAHUE >KUBBIX CUCTEM, MPOLECCOB W SBJICHWH, OpraHu3anus U NTPOBEICHUE
OMOJIOTMYECKOTO ~ JKCHNEPHMEHTA,  BBIIABH)KEHUE  THIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXKIY HCCIECAYEMBIMU BEJIMYMHAMH, OOBSCHEHHE MOJYYECHHBIX



PE3YABTATOB, MCIOJB30BAHHBIX HAYYHBIX MOHSATHI, TEOPU M 3aKOHOB, YMECHHWE
JIeNIaTh BBIBOJBI HA OCHOBAHWH MOy YEHHBIX PE3YJIBTATOB,;

YMEHHE BBIACISATH CYLIECTBEHHBIE TPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
SYKapuOT, OIHOKJIETOYHBIX W MHOTOKJIETOUYHBIX OPraHUu3MOB, OCOOCHHOCTH
IPOLECCOB. OOMEHA BEIIECCTB W MPEBPALICHUS SHEPTUU B KIETKE, (POTOCUHTE3A,
IUTACTUYECKOTO M JHEPreTHYECKOT0 OOMEHA, XEMOCHHTE3a, MHTO3a, MEio3a,
OIJIOJOTBOPEHMS, PA3MHOKCHHUS, WHAWNBUAYAIBHOIO Pa3BUTUS OpraHM3Ma
(OHTOTEHE3),

YMEHHE MPUMEHATH MOJYUYECHHBbIC 3HAHUS A1 OOBSICHEHUS OMOJOTMYECKUX
MIPOLIECCOB U SIBJICHUN, JUIS NPUHATHS MPAKTHYECKUX PEUICHUN B MOBCEIHEBHOU
JKU3HU C LENbro  oOecrieueHus O€30MaCHOCTH CBOETO 3I0POBbS M 30POBbS
OKPY>KAFOIIMX JIFOACH, COOMOAEHUS HOPM IPAMOTHOTO MOBEACHUS B OKPY KAOLICH
OPUPOIHOM Cpefie, MOHUMAHUE HEOOXOIMMOCTH MCHOJIb30BAHUS TOCTH)KEHUH
COBPEMEHHOW  Owomorum W OMOTEXHOJIOTHIA  [UIsl  PalMOHATIBHOTO
NPUPOIONOIB30BAHUS,

YMEHHE PEIIaTh JJICMECHTAPHBIE TEHETMYECKHE 33Ja4d Ha MOHO- H
OUTUOPUIHOE CKPEIIMBAHUE, CUEIUICHHOE HACJICIOBAHUE, COCTABIATH CXEMBI
MOHOTHOPUIHOTO CKPEUIMBAHMS JJsl MPEICKA3aHHUsS HACICIOBAHUS MPU3HAKOB Y
OPraHU3MOB;

YMEHHE BBIMOIHATH JIAOOPATOPHBIE M MPAKTUYECKHE PadOThl, COONIOAATH
npaBusia npu padoTe ¢ yueOHBIM U J1a00PaTOPHBIM 000PYJOBAHUEM;

YMEHHE KPUTHYECKM OLECHMBAaTh M WHTEPHPETHPOBATH MHPOPMALUIO
OMOJIOTMYECKOTO  COACP)KAHMS, BKIIOYAIOLIYK) TCEBJOHAYYHBIE 3HAHUS W3
PA3IMYHBIX UCTOYHHUKOB (CPEICTBA MACCOBOH MH(OPMALMK, HAY YHO-TOMYJISIPHBIC
MaTepUaAJIbl), STUYECKHE ACMEKTHl COBPEMEHHBIX HCCIENOBAHUI B OWOJIOTHWH,
MEMIMHE, OMOTEXHOJIOTHH,

YMEHHE CO3[1aBaTb COOCTBEHHbBIC IMHCHMEHHBIE M YCTHBIE COOOLICHMS,
000011as OMOJIOTMYECKY0 MH(OPMALMIO M3 HECKOJIBKAX MUCTOYHUKOB, TPAMOTHO
WCIOJIb30BaTh NOHATUHHBINA anmapar OMOJIOTHH.

[TpenMeTHbIE pe3ysIbTaThl OCBOCHUsL yueOHOro npeameta «buonorus» ¢ 11
Kaacce NOJDKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJIOTHH B CUCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTHHBI MUPA M HAYYHOTO MHPOBO33PECHHS, O BKIIAJIE POCCUHCKHX U
3apyOCKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMONOrMM, (YHKIMOHATBLHOM
I'PaMOTHOCTH YEJIOBEKA JUIsl PEHICHUS dKU3HEHHBIX 3a/a4,

YMEHHE PACKPBIBATh COACPKAHME OWOJIOTMYECKAX TEPMHHOB M TOHSTHMA:
BU/I, MOMYJIALUS, TeHO(POH, SBONIOLMS, ABHXKYILIHAE CUJIBbI ((PAKTOPBI) 3BOJIOLNH,
OPUCIIOCOOJICHHOCTh OPraHW3MOB, BHI00OPA30BAHME, SKOJIOTHUYECKHE (PAKTOPHI,



DKOCHCTEMA, TMPOAYLEHTH, KOHCYMEHTBI, PEAYLECHThl, UENU MHUTaHMUS,
AKOJIOTMYECKas nupamua, OMOreoneHo3, onocdepa,

YMEHHE W31araTb OMOJOTUYECKHE TEOPHH (SBONIOLMOHHAA Teopus Y.
JlapBuHa, CHHTETMYECKAss TEOpUsl SBOJIIOLMHK), 3aKOHBl M 3aKOHOMEPHOCTH
(3apoapieBoro cxojacrea K. M. bapa, depenoBaHusi TJIaBHBIX HaNpaBiCHUN W
nyteid sBommormn A. H. CeeproBa, yuenust o ouochepe B. M. Bepnanckoro),
OMPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIAJACTh METOJAMH HAYyYHOTO TO3HAHUSI B OMOJIOTHM: HAOIIOICHUE U
OMMCAHUE >KUBBIX CHUCTEM, MPOLICCCOB W SBJICHWM, OpraHus3aius u MPOBEICHUE
OMOJIOTMYECKOTO  JKCIECPUMEHTA,  BBIIBMXKEHME  TUIIOTE3bl,  BBISBJICHUE
3aBUCUMOCTH MEXAY HCCICAYEMBIMUA BEJIMYMHAMH, OOBSICHEHUE MOJYUYEHHBIX
Pe3ybTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHHA, TEOPUM M 3aKOHOB, YMEHHE
JieNIaTh BBIBOJIbI HA OCHOBAHUU TOJTyYEHHBIX PE3YJILTATOB,;

YMEHUE BBIACTATh CYIIECTBEHHBIC TMPU3HAKK CTPOCHMSI OUOJIOTMYECKUX
OOBEKTOB: BHUJIOB, MOMYJIAUI, MPOAYLUEHTOB, KOHCYMEHTOB, PpEIAyLECHTOB,
OMOreOLEHO30B M JKOCHUCTEM, OCOOCHHOCTH MPOLIECCOB.  HACIEACTBEHHOM
WU3MEHUYMBOCTH, €CTECTBEHHOro 0TOOpa, BHUI000pa30BaHUs, MPUCHOCOOJICHHOCTH
OpraHu3MoB, JEHCTBUS SKOJIOTMYECKMX (DAKTOPOB HAa OpraHu3Mbl, MEepeHoca
BEIIECTB M TOTOKA HSHEPrMM B DSKOCHCTEMAX, AHTPONOTCHHBIX W3MEHEHUH B
BKOCUCTEMAaX CBOEH MECTHOCTH, KPYrOoBOPOTa BEHIECTB M OMON€OXMMHUYECKHX
IIUKJIOB B OMocdepe;

YMEHUE TPUMEHSATH MOJyYEHHBIE 3HAHUS sl OOBSICHEHUS OMOJIOTHUYECKUX
MIPOLIECCOB U SIBJICHUMN, JUIS NPUHATHS MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
JKU3HU C LeNbro  o0ecreueHusl O€30MacHOCTH CBOETO 3J0POBbS W 30POBBS
OKPY>KAFOIIMX JIFOACH, COOFOIEHUS] HOPM IPAMOTHOTO MOBEIEHUS B OKPY KArOIIEH
OPUPOAHON cpele, MOHMMaHWE HEOOXOAMMOCTH WCHOIb30BAHUS JOCTUKEHUIA
COBPEMEHHOM OMOJOTHH ISl PAMOHATIBHOTO MPUPOAONOIb30BAHUS,

YMEHHE PEIIaTh 3JEMEHTAPHBIC OMOJIOTHYECKUE 334a4M, COCTABIATH CXEMBI
NIEPEHOCA BEIECTB U SHEPTUU B HIKOCUCTEMAX (LICTIA TUTAHMS ),

YMEHHE BBIMOIHATH JIAOOPATOPHBIE M MPAKTUYECKHAE PadOThl, COONIOAATH
npaBusia npu padoTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYJ0BAHUEM;

YMEHUE KPUTUYECKM OLEHMBATb W HWHTEPHOPETUPOBATH HH(POPMALIO
OMOJIOTMYECKOTO  COACP)KAHWS, BKIIOYAMOIIYK) I[CEBJOHAYYHBIC 3HAHHUS M3
Pa3IMYHBIX UCTOUHUKOB (CPEICTBA MAacCOBOM MH(OpMAaIMK, HAY YHO-TIOMYJISIPHbIC
Marepuaibl),  paccMaTpuBaTb  [JI0OAIbHBIE  DKOJIOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHUE CO3[1aBaTh COOCTBEHHBIE THMCbMEHHBIE W YCTHBIE COOOLICHHUS,
000011ass OUOJIOTMYECKY0 MH(POPMALMIO M3 HECKOJIBKAX MUCTOYHUKOB, TPAMOTHO
MCIOJIb30BaTh NOHATUHHBINA anmapar OMOJIOTHH.
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Mummuna H. B. 3aganust qiist camocTosTepbHoM paboTsl mo obmelt ouosoruu. 11 knacc.

— M.: IIpocsewenne, 2017 r.

e MsarkoBa A H., Kamunoa I'.C., Pe3snukoBa B.3. 3ayerei mo Ouonoruum: OOrmas
ouonorusi. — M.: Jluct, 2014

o Ilumenos U.H. Jlexuuu no obmeii 6uosorun. — Caparos: JIunei, 2013,
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e Pszanosa JLA. IlpakTukym o reHeruke B mkoie. — YenssOunck: YI'TIH, 2015.
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HUHTEPHET

* http://www .bio.nature.ru — Hay4HbIC HOBOCTH OHOJIOTHH

* http://www.eidos.ru — DHAOC-LCHTP JUCTAHIIUOHHOTO O0OPA30BAHUS

* http://www km.ru/education - YueOnsie MaTepuansl u cnoBapu Ha caite «Kupumn u Medoauii»
* http://school-collection.edu.ru/catalog/search - Enxnnag xomnexkups mudpoBeix 00pa3oBaTeIbHbIX
pecypcos

* http://biology .asvu.ru/ - Best Guonorus. CoBpeMeHHast GHOJIOTHs, CTaThH, HOBOCTH, OMOIHOTEKA.
* http://window.edu.ru/window/ - e1uHOE OKHO AOCTYNA K 00pazosarenbHEIM pecypcaMm MHTepHET 1o
OGHONOTHH.

* http://www.5ballov.ru/test - TecT A aGUTYPUCHTOB O BCEMY IIKOIBHOMY KYPCY OHOOTHH.

* http://www.vspu.ac.ru/deold/bio/bio.htm - TenekoMMyHHKaLMOHHBIC BUKTOPUHBI IO OHOJIOTHH -
9KOJIOTHH Ha cepBepe BopoHekckoro yHuBepeHuTeTa.

* http://www science.up-life.ru/biologiva.html - [llkona nuHTEpaKTHBHOTO OOYVUCHHS, BUPTYAIBHEIC
71a00paTOPHBIC PAOOTHI

* http://college .ru/biology/ - buonorust B Otkpeirom kojuteake. CaliT COASP:KUT 3ACKTPOHHBIH
yueOHHK 1Mo 6nonorun, On-line TecToI.

* http://www .herba.msu.ru/russian/index html - Gotanmueckuii cepsep MOCKOBCKOTO VHHBEPCHTETA.
Hudposas koanekuus H300pakeHUH Pa3IUIHBIX PACTCHUN

* http://www lichenfield.com/ - Ceeaenus u Gaspl JaHHBIX O JuinaiHUKax. CTaTbu U KHUTH.

* http://www.school.ecologia.ru/ - lllkona FOunatoB. [IpoekT NOCBSIMEH BceM, KTO TIOOUT MPHPOAY U
CTPCMUTCA MOHATD CC.

* http://www.rdb.or.id/ - Karanor ucue3aromux 1 peIKuX NEPHATHIX FOr0-BOCTOYHON A3HH.
N3o0paskeHust NTUL KAKAOTO BUAA U KPATKHE CBEACHHS O HUX: PEANONAracMas YUCACHHOCTD U
pacmpeaeicHHE Mo CTPaHaM PErHOHA.

* http://school holm .ru/predmet/bio/ - lkonsusiii Mup. bruonorusa. Ceputkn Ha Pecypert MuTEpHET B
obmactu 6uonorun. K coxaneHmro, He BCE CCHUIKH PabOTAIOT.

* http://www.informika.ru/text/inftech/edu/edujava/biology/ - GecriaTHpic 00YYarOIIKE MPOTPAMMBbI
o GHOIOTHH.

* http://nrc.edu.ru/est/r4/ - Gnonormueckas kapTuHa Mupa. Paznen koMmeroTepHOTro yueOHHKA,
paspabortanHoro B Mockosckom ['ocyaapcrBeHHOM OTKPBITOM YHHBEPCHTETE.
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