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MNOACHUTEJIBHASA 3AIINCKA

[lpu pa3paboTke MPOrpaMMBbl 1O OHOJOTHH TEOPETHUECKYH) OCHOBY JIJISl ONPE/ICICHUS
MOIXO0J0B K (opMHUpoBaHUIO cojepx)aHus ydeOHoro mnpeamera «buonorus» cocraBuiu:
koHuentyaiabablie nonoxenns @I'OC COO o B3anuMoOOYCIIOBIEHHOCTH LENEH, COIEpKaHHS,
pe3yabTaToB OOy4YeHHsS W TPeOOBAHMH K YPOBHIO MOJTOTOBKH BBIITYCKHHUKOB, TOJOXCHHUS 00
OOMIMX [EISIX W MPHUHIUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEIHEro
obmiero oobpazoBanusi B Poccuiickoit @enepanun, a Takxke MOJIOKEHUS O crienu(uke OUOIOTHH,
eé 3HaYeHHM B IMO3HAHHUU KUBOU npupoasl H o0ecreueHuu CYHICCTBOBAHUA YCJIIOBCUCCKOI'O
obmrectBa. CoryiacHO Ha3BaHHBIM ITOJIOKEHUSIM, ONPEICIICHBl OCHOBHBIE (DYHKIIMU MPOTPAMMBbI
1o OMOJIOTUU | €€ CTPYKTYpa.

[Iporpamma no Guosioruu naéT MpecTaBiIeHUEe O LEsAX, 00 001el cTpaTeruu 00y4deHus,
BOCIIUTAaHUSI W Pa3BUTUS OOyYarOMIMXCS CcpeacTBaMHu ydeOHoro mpenmera «buomorusy,
onpenenser 005A3aTeIbHOEC MPEIMETHOE COJICpPIKaHUE, €ro CTPYKTYpPY, paclpeleieHue I
pazzienaM M TeMaM, PEKOMEHIYeMYIO MOCJIEI0OBATEIbHOCTh M3YYCHHUsl y4eOHOro marepuania c
Y4ETOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKU 00pa30BaTENIbHOIO Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJaronIIXCsl.

B mporpamme mo OHWOJOTMM TakKe YYHUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpPEJMETHBIM M MPEIMETHBIM pe3yiibTaTaM oOydeHUs B (HOpPMUPOBAHHH
OCHOBHBIX BHJIOB Y4cOHO-II03HABATEIILHON EATEIHbHOCTH/yUeOHBIX ACUCTBHIA O0YUYaAIONTUXCS 110
OCBOCHHIO COJICpKAHUS OMOJIOTHYECKOTO 00pa30BaHMUS.

B nporpamme mo 6uosnorun (10—-11 kmaccel, 6a30BbIif YpOBEHb) peann30BaH MPHUHIIUII
MPEeMCTBEHHOCTH B UW3y4YeHMHM Ouoyioruu, Omarojmapss 4eMy B HEW MpocMaTpUBaeTCs
HAIpaBJICHHOCTb HA PAa3BUTHC 3HaHI/II\/’I, CBsI3aHHBIX C q)OpMI/IpOBaHI/IeM €CTCCTBCHHO-HAYYHOI'O
MHPOBO33pPCHUA, HOCHHOCTHBIX OpI/IeHTaIII/Iﬁ JIMYHOCTH, OKOJIOTUYECKOT'O MBINIJIICHU A,
MPEJICTaBICHU O 3J0pPOBOM 00pa3e >KM3HU U OEpeKHBIM OTHOIIEHHEM K OKpYKarolen
npupoaHoit cpene. IloaTomy Hapsigy ¢ u3ydeHHEeM OOIIEOMONOTHYECKUX TEOpUM, a TaKKe
3HAHUH O CTPOCHUH KUBBIX CUCTEM PA3HOI'0 paHTa U CYIIHOCTHU OCHOBHBIX IMPOTCKAIOIINX B HUX
IPOIIECCOB B TPOTpaMMe IO OHMOJIOTUM YJEeNIEHO BHHUMAaHHE HCIOJIH30BAHUIO MOIYYEHHBIX
3HaHWI B TOBCETHEBHOM XKM3HU AJIs PEIICHUs MPUKIAJHBIX 33/1a4, B TOM YHcIe: TPOGUIaKTUKA
HACJICICTBEHHBIX ~ 3a00JIeBaHUN  YeNOBEKa, MEIUKO-TEHETHYEeCKOTO  KOHCYJIbTHPOBAHUSA,
000CHOBaHHS PKOJIOTHUYECKH IEIeCO00pPa3HOTO MOBEICHUS B OKpYKAIONIeH MPUPOIHON cpere,
aHajaW3a BIHSHUS XO3SIMCTBEHHOU ACATCIIBHOCTH YCJIOBEKAa Ha COCTOSAHHUEC TPHUPOAHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHUMAHHS K MPUKIAJTHON HAMpPaBIEHHOCTH Y4eOHOTO
npeamMeTra «bHONOTHS» MPOAUKTOBAHO HEOOXOTUMOCTHIO 00ECTIEUeHUs YCIOBHUH IS PElIeHUS
OJIHOM M3 aKTyaJlbHBIX 33/1a4 MIKOJIFHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpe/noiaraet
dbopMUpOBaHHUE Yy OOYYAIOIIMXCS CIIOCOOHOCTH analTHPOBATHCS K H3MEHCHHSAM JUHAMHYHO
Pa3BUBAIOMIETOCS COBPEMEHHOT'O MHpA.

buonorus Ha ypoBHEe cpemHero oOmiero oOpa3oBaHHsS 3aHMMaeT BaxxHoe MecTo. OnHa
obecrieunBaeT (GopMUpoBaHHE y OOyYAIOIMIUXCS TPEACTABICHUNA O HAyYHOW KapTHHE MHPA,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O )KUBOH MPUPOJIE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIONWHU, CO3MaéT YCIOBHS Ui TIO3HAHUS 3aKOHOB YXHBOW TPHUPOJIBI,
dbopmupoBaHus (yHKIIMOHATHLHOW TPAMOTHOCTH, HABBIKOB 37J0POBOTO M 0O€30macHOro obpasa
KHU3HHU, SKOJJOTHYCCKOI'0O MbIIJICHUA, HCHHOCTHOI'O OTHOIICHUSA K JKUBOU npupoac U 4CJIOBCKY.

Bonbiioe 3HavyeHWe OWONIOTHST HMMEET TAaKKe Ui PEIICHWs BOCHUTATENBHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIEero o0pa3oBaHus, COIMAIM3AIMN oOydJarommxcs. M3yuenue



Ounoaorun o0OecnieunBaer YCIIOBHS JUTSt (dhopMupoBaHUs WHTEJUIEKTYaJIbHBIX,
KOMMYHHKAIIMOHHBIX M WH(QOPMAIIMOHHBIX HABBIKOB, ICTECTHYECKON KYJIBTYPHI, CIIOCOOCTBYET
WHTETpAIMi OUOJIOTMYECKUX 3HAHUHN C TPEJCTABICHUSMU U3 JIPYTUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MOJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» cocraBUiIM OCHOBY Ui ONpEJeNieHHs TOJIXOAOB K OTOOpy u
CTPYKTYPHUPOBAHMIO €TO COAEPKAHUS, IIPEJICTABIEHHOIO B IPOrpaMMe 10 OMOJIOTUH.

OT160p conepxkanus yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYarolIuecs JOKHbI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMbIe ISl (POpMUPOBAHMS OOIIEH KyJIbTYpbI, ONpEAEISIOnne
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpY’KAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUECKOU AesTeNbHOCTH. Oco00€ MECTO B ATOM cHUCTEMe 3HAHUU
3aHUMAIOT D3JEMEHTHl COJIEpP’KaHUs, KOTOphIE CIyKaT OCHOBOM g  (QOopMHUpOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-HayYHOW KapTUHE MHpa M LEHHOCTHBIX
OpUEHTALMAX JIUYHOCTH, CIOCOOCTBYIOLIUX I'YMaHU3alUKU OMOJIOrH4eCKOro 00pa3oBaHusl.

CTpyKTYypUpOBaHUE COJCpXKaHUS Yd4eOHOro MaTepuaja B TporpamMmme o OHOJIOTHUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00 OTIIMUUTENBHBIX OCOOEHHOCTSIX
J)KUBOW MpPUPOABI, O €€ YPOBHEBOM OpraHu3alyd MU 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4eOHOTo mnpeamera «BbHONOrHs» BBIIEICHBI CISAYIONINE COACpIKATEIbHBIC JINHUU:
«buonorus kak Hayka. MeTobl HAy4yHOTO No3HaHUs», «KieTka kak OHoorudyeckas CucreMa,
«Opranu3m Kak Ouonoruyeckas cuctema», «CuctemMa U MHOroodpasue OpraHHuecKOro MUpay,
«OBOJIOLHUS )KUBOU MPUPOBD, « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

eny u3ydenus: yueOHoro mnpeamera «buomorusi» Ha 06a30BOM ypOBHE — OBJIAJCHHUE
00yJaronMucs 3HAHUAMH O CTPYKTYpHO-(QYHKIIMOHAIBHON OpraHU3AllMH >KUBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHne YMEHUN UCIOIB30BaTh 9TU 3HAHMSI ISl TPAMOTHBIX JCHCTBHI B
OTHOIIEHUH 0OBEKTOB )KMBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

Hoctmwkenne 1enu M3y4eHus: ydeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYOMNX 3aay:

OCBOEHHE OOYYalIIUMUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUYCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBWIaX, CIY>KalIMX OCHOBOW Uisi (OpMHUpPOBaHUS
MPECTABICHUN O €CTeCTBEHHO-HAYYHOW KapTUHE MHUpa, O METOJaX HAy4YHOro IO3HaHMUI,
CTPOCHHH, MHOTOO0OpPa3MU M OCOOCHHOCTSX HBBIX CHCTEM pPa3HOTO YpPOBHSI OpTaHH3aIlvH,
BBIIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

dbopMupoBaHHE Yy OOYYarOIIMXCS IMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX U TBOPYECKHX
CIOCOOHOCTEN B MpOIECCe aHAIN3a TaHHBIX O MYTAX Pa3BUTHSA B OMOJIOTMHM HAYYHBIX B3TJISIIOB,
UJIeH ¥ TIOJIX0/I0B K U3yUEHHUIO JKMBBIX CUCTEM PA3HOTO YPOBHS OpPTaHU3AINN;

CTaHOBJIEHHE Yy OOydJaromuxcsi oOIe KyIbTyphl, (YHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHSATH U OIEHUBATH SBICHUS OKPYXKAIOIIErO MUpa KUBOW MPUPOIBI HA
OCHOBAHUWU 3HAHHWH U OMBITA, TOJYYECHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHue y OOydYaromIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYEHHE OMOJIOTHYECKHX
3HAHUW B MPAKTUYECKOM [EATETbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCMHUTAaHUE YOEXAEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00X0UMOCTH OEpeKHOT0 OTHOIIEHUS K Hel, COOMIOEHUS STHUECKUX HOPM IMPHU MPOBEICHUU
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAaHHE [EHHOCTU OMOJOTUYECKMX 3HAHWN JUIsl TIOBBINICHUS YPOBHS 3KOJIOTUYECKOM
KYJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMCHUH B TIOBCEJIHEBHOW JKWU3HU JUIS OIEHKH
MOCJEACTBHI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPYXKAIOWIEH cpeae, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAHHE U COOTIOICHHE MEP MPO(PHIAKTUKH 32a00ICBaHHIA.

B cucreme cpennero obmiero oopazoBanus «buosnorus», nyyaemas Ha 6a30BOM YpOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yUEOHBIM TIPEJAMETOM, BXOJISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBeHHO-HAYYHBIC ITPEIMETHI.

Jlnst u3y4yenusi Ouosoruy Ha 0a30BOM YPOBHE CPEIHEro o0Iiero oOpa3oBaHUs OTBOIUTCS
68 yacoB: B 10 kimacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTUM C OOINECTBEHHBIMU, TEXHUYECKUMHU U JAPYTHMHU
€CTECTBCHHBIMU HayKamu, (uiocodueil, 3TUKOW, 3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4HOI KapTUHbI Mupa. CucTemMa OMOJIOTHYECKUX HaYK.

MeTo/p1 TO3HAHUS KUBOM PUPOIbI (HAOII0EHIE, SIKCIIEPUMEHT, OITUCaHUE, U3MEPEHHE,
KJaccuukanms, MOJASITHMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JleMoHCTpanum:

[Toptpetsr: Y. dapBun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

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

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

[Tpaktueckast pabora Ne 1. «lcnonp3oBaHue pa3iaMYHBIX METOJOB HPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

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

CpoiictBa OmocucTeM H WX pa3HoOOpazue. YPOBHH OpraHM3alUd  OHOCHCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJISALHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYECKH), OMOC(hepHBI.

JdemoHcTpaumuu:

Tabmuupl 1 cxembl: «OCHOBHBIE TPU3HAKK KU3HW», «YPOBHH OpPraHU3AIMH >KHBOU
MPUPOIBD».

O6opynoBanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpOJBJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJla 1 MUHEpallbHbIE BEILIECTBA.

OyHKIMM BOJBI M MHUHEpaJIbHBIX BeleCTB B KieTke. [logaepikaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 6€IKOB. AMUHOKUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHUHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphl OEIKOBOM
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMUYECKUE
cBoicTBa OenKkoB. buonornueckue GyHKIUN OEIKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHHe ¢GepMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas crnemuduuHocth. Kodepmentsl. Butammubpl. Otiauuus  ¢GEpMEHTOB  OT
HEOPTraHWYECKHUX KaTalu3aTOpOB.

YrneBoabl: MOHOCaxapu bl (TJIFOKO3a, puO03a U 1e30KCHpU003a), Arcaxapuasl (caxaposa,
JAKTO3a) W TMoJucaxapunbl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosorundeckue QyHKINAN
YTJIEBOJIOB.

Jlunuasl:  TpUraMuepunsl, Qochonunuael, crepouabl. [uapodpmibHO-rHAPOGOOHBIE
cBoiictBa. buonornyeckue ¢yHkuuu aununoB. CpaBHEHUE YTI€BOJOB, OETKOB U JUIHAOB Kak
HMCTOYHHUKOB YHEPTUU.



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

[Mutonoruss — Hayka o kierke. Kiierounass teopusi — mpuMep B3auMOICHCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3YUYCHUS KIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOIie Mpu3HaKM KIETOK: 3aMKHYTas Hapys>KHast
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, CuCTeMa CHHTE3a Oelka.

Tunbsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuotuyeckoit kiaetku. Knerounas crenka 6akrepuil. CTpoeHHE dYKapUOTHUECKON KIIETKU.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIIETOYHAs CTEHKA, TNIMKOKAIMKC, UX (DYHKIHH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanHble opranonsl kietku: IIIC, anmapar 'onbaxku, 1uzocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHApPUH, IMiacTuibl. IIpomcxoxkieHne MHUTOXOHAPUA U IUIACTH.
Buner mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOYHBINA EHTP, LIEHTPUOJIH,
PECHUUKH, KTyTUKU. DyHKIINN OPraHONI0B KIETKU. BKitoueHus.

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

TpaHCIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toprpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. llneinen, P. Bupxos, x. Yorcon, .
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

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

Tabmuupel u cxemsl: «Ilepuoanyeckas TabiuIa XUMHUYECKUX 3JIE€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunres 6enka», «CTpoeHne Monekyisl o6enka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenne monekyinsl AT®Dy», «CtpoeHre 3yKapruoTUUECKOn
KIeTKn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIETKW», « CTPOCHHUE AApa KIETKN», «YTIEBOABDY, «JIMmuabm.

OOGopynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYyIOBaHWE /Jisi TPOBEICHUS HAOIIOJEHUH,
U3MEpPEHUH, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENIbHBIX, JKUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

JlabopaTopHble U NIpaKkTHYeCKHe padoThl:

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

JlaGopatopHass pabora Ne 2. «V3yuyeHHe CTpOEHHS KIETOK pPACTEHHH, >XMBOTHBIX WU
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHHUE.

Tema 4. /KuzHenesATeJIbHOCTD KJIECTKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWIANMS (TJIaCTHUECKUd OOMEH) u
JUCCUMUIIALIUS (SHEpreTHYecKii 00MeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTadonu3ma. Ponb
3aKOHOB COXPAaHEHUS BEIECTB U PHEPTUU B TOHUMAaHUH MeTaboInu3Ma.

Tumnber oOMmena BemiecTB: aBTOTPOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBass ¢a3bl (orocuHTe3a. Peakuuu (doTocuHTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emiie. BriusHue ycnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.



XeMmocuHTe3. XEeMOCHHTE3UPYIOIIHe OakTepuu. 3HAUYeHWE XEMOCHHTE3a I KU3HH Ha
3emuie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBICICHHE U
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTallbl SHepreTudyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunres3a. leHernueckas wunpopmamms u JHK. Peammzanums
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
matpuuHblii cuate3 PHK. Tpancnsius — 6uocunTe3 Oenka. Drtanbl TpaHcusnuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3HM — Bupychl. Mcropusi otkpeitus BupycoB (. U.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKIa BUpYcoB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIC BUpycaMu. Bupyc nMMmyHoneduimuTa yenoBeka

(BY) - Bo30oymurens CIIMJla. OOpaTHas TpaHCKpHIIHS, peBEpTaza W HUHTErpasa.
[TpodunakTrka pacnpocTpaHEHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

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

Tabmumer w cxembl: «Tumbl  mutaHus», «Mertabomu3am»,  «MHUTOXOHAPHUS,
«OHepreTruueckuii oomen», «Xnopomiact», «Dotocunres», «Crpoenne [JHK», «Crpoenue u
dbyHkuoHupoBanue reHa», «CuHtre3 Oenka», «l'eHeTmueckwii  Kom», «Bupycen,
«baktepnodarn», «Ctpoenune u xku3HeHHbId 1uka Bupyca CIIWMJla, Oakrepuodaray,
«Pennukanus JJHK».

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

Tema S. PasMHOKeHHe M HHIMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1uki, WiaM KU3HEHHBIM Uk kieTku. Wutepdaza m muto3. Ilpoueccel,
nporekaromue B uHTepdasze. Permmukanus — peakuuss marpuunoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. [luTonornueckre OCHOBBI Pa3MHOXKEHHSI U MHIUBUAYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xmerkn — muto3. Crammm mwurosa. [Ipomeccel, mpoucxonsdmiye Ha pasHbIX
CTagusAX MUTO3a. bUOJIOrMYECKUI CMBICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMSI OpPraHW3MoB: Oecroysioe U mosioBoe. Buapl  Oecnonoro
Pa3MHOXKEHHUS: JIeJIeHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHUE OPraHU3MOB, €r0 3HAYEHUE I
CEJICKLIUH.

[TonoBo€ pa3MHOKEHUE, €TO0 OTIINYUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, mpoucxonsdiue Ha craausx menosa. [loBenenue
xpoMocoM B meio3e. Kpoccunrosep. buosnornueckuii cMbIci ¥ 3HaUEHUE Mei03a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KJIETOK Y KHBOTHBIX. [10JI0BBIE XKene3bl:
CEMEHHHUKU M sSMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrnepMaro3oup,
SUICKIIETKa) — CcIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHHUS SHIEKICTOK U
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHUS Yy IMO3BOHOYHBIX JKUBOTHBIX: JApPOOJEHHE, TracTpyJsLus,



opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPAMOE,
HenpsiMoe (TMYMHOYHOE). BnusiHue cpeipl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBATH BPOXKACHHBIE YPOJCTBA.

Poct u pazButue pacreHuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHM, CTalNuN
pa3BUTHSL.

JleMoOHCTpanum:

Tabmuubl u cxembl: «@OPMbI Pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOIHOE OMIIOIOTBOPEHHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHui», «JleneHne KiIeTKu
Oakrepuit», «CTpoeHHe MOJIOBBIX KIETOK», «CTpoeHHue XpOMOCOMBI», «KIeTOUHBIH LMK,
«Permukanus ITHK», «Mwutosy», «Menosy», «lIpsamoe u Henpsamoe pasButue», «l'amerorenes y
MJIEKONIUTAIOLIUX U YeNI0BEKay, «OCHOBHBIE CTaJJUM OHTOTEHE3a.

OO6opynoBaHMe: MUKPOCKON, MHKporpenaparbl «CrepMaro30ubl MIIEKOIHUTAIOLIET0»,
«Sineknerka Muekonurawoomero», «KapuokuHe3 B KiIeTKax Kopellka JyKa», MarHuTHas
Mojienb-anmaukanus «/lenenue knetkn», moaens JJHK, Monens meTadaznoit XpoMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

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

JlaGopatopnast pabota Ne 4. «/3ydyeHue CTpPOCHHS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HaciiencTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

IIpenmer n 3agaunm reHetuku. Mcropust pasButus reHetuku. Ponb nurtonoruu u
SMOpHOJIOTHUN B CTAHOBJICHUU F€HETHKHU. BKi1ag pocCHiiCKuX U 3apyOeKHbBIX YUEHBIX B pa3BUTHE
FeHETUKU. MeToapl TEeHETUKH (TUOPUII0IOTUYECKUI, LUTOT€HETHUYECKUH, MOJEKYJIIpHO-
reHeTuuecknii). OCHOBHbIE TEHETUUECKUE NTOHATHS. ['eHeTnYecKass CMUMBOJIMKA, UCTIOIb3yEMasl B
CXEMax CKpELMBaHUM.

3aKOHOMEPHOCTH  HACJElOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHnaenem.
MonoruOpuaHOe CKpelrBaHue. 3aKOH eIMHO-00pa3us THOPUIOB MTEPBOTO MOKoIeHHs. [IpaBuino
JOMMHHUPOBAHMs. 3aKOH pAcCIIEIUICHHs Ipu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTnyecke OCHOBBI JUTMOPHIHOTO CKPEIIMBAHUS. AHAIU3UPYIOLIEe CKpeIlMBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS [Tl OTPE/IeTIeHNs] TeHOTUIIA OCOOH.

CuerulenHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno cLemIeHHOMY
HacJeI0BaHNI0 TeHOB. HapylieHue clerienns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHasI TEOPHUS HACJIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEICHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omorameTHele M rereporaMeTHble opraHusmbl. HacinenoBaHue IPU3HAKOB, CLECIUIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BHIbI ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HAcJeACTBEHHas. Ponb cpebl
B HEHACJICJICTBEHHOW HW3MEHUYMBOCTU. XapaKTEPHUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakuuu npusnaka. KonnuecTBeHHbIE U
Ka4eCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBeHHasl, niau reHOTUIMYECKas, U3MEHUMBOCTb. KOMOMHATHBHAs N3MEHUUBOCTb.
Meiio3 ¥ TMONOBOM TpoIeCC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTalliOHHAs
u3MeH4nBOCTh. Krnaccu¢ukanuss MyTaluii: TeHHble, XpOMOCOMHBIE, I'¢HOMHBIE. Yacrora u



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

BuesinepHast HacIe1CTBEHHOCTh U N3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELUOBbIM, IUTOr€HETUYECKUN, OHMOXUMHUYECKHM, MOJEKYJISIpPHO-
reHeTuueckuil. COBpEMEHHOE OIIpe/eIeHUE TEHOTUIA: IIOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio I1IIP-ananmmu3a. HacnencTBeHHsle 3a0o0ieBaHUS
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HHM C  HACJIEACTBEHHOM  IMpPeIpacloiokeHHOCTHIO,
xpoMocomHble Oone3nu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370POBOTO 00pa3a KHU3HHU, TUATHOCTUKH, MPO(PUIAKTHKH U JICUCHHUS] TeHETUYECKIX
Oone3Hell. MeauKo-reHeTUUeCcKoe KOHCYJIbTUPOBAHME. 3HAYEHHE MEIUIIMHCKOW T'€HETUKH B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdeMoHcTpanum:

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

Tabmuiel 1 cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAaHUE M €r0 HUTOTEHETUYeCKas: OCHOBaY,
«3aKOH pacUICIUVIEHUs] M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«Jlurubpunnoe ckpenmBanue», «lL{uToMOTMYECKHE OCHOBBI JAUTHOPUIHOTO CKPEIIUBAHUS,
«Merios», «B3aumMoaencTBie ajielibHbIX T€HOB», «['eHeTnueckne KapThl PaCTEHUM, JKMBOTHBIX
U 4yenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBaHUS, CLEIUIEHHOIO C IOJOMY,
«KapuoTunsl uyenoBeka © IKMBOTHBIX», «Bunmbl wu3MenunBoctn», «MonudukanmonHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa Ipynn KpoBu», «MyTalioHHas
M3MEHYUBOCTDY.

O6opynoBanue: Monenu-anmiukanuu «MoHoruOpuaHoe ckpemuBanue», «HemonHoe
JOMHUHHUpOBaHHE», «Jlurnbpuanoe ckpemmBaHue», «llepekpéct XpomMocom», MHKPOCKON U
MuKpornpenapar «Jlpo3oduna» (Hopma, mytauuu GopMbl KPbUILEB U OKpPacKu Telna), repdbapuit
«I"opox MOCEeBHOW.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 5. «M3yueHue pe3ynbTaTOB MOHOTUOPUIHOTO U AUTHOPUIHOTO
CKpEIIMBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIIPENapaTaxy.

JlaGopaTtopnast pabota Ne 6. «M3yuenne Moau(pUKAIMOHHON N3MEHUYUBOCTH, TTOCTPOEHUE
BApUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOI».

Jlaboparopnas pabota Ne 7. «AnHamu3 wmyranuid y JApo3oduIbI Ha TOTOBBIX
MUKpOIIpenaparax».

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

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuus Kak HayKa M Ipolecc. 3apoKICHUE CEIeKIUU U AoMecTukanusa. Yuenue H. 1.
BaBunoBa 0 LEHTpax MNPOUCXOXKICHUS M MHOrooOpaszusi KyJbTypHbIX pacTeHui. LleHTpbl
MIPOUCXOKICHHS IOMAITHUX JKUBOTHBIX. COpT, IOPO/Ia, IIITAMM.

CoBpeMeHHBIE METOJBI CEICKIIMU. MacCOBBI U WHIAMBUAYATbHBIA OTOOPHI B CENEKIIUU
pacteHuii u XuBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOICTBEHHOE CKPEIIUBAHUE — MHOPHUIMHT.
Uucras nwHusa. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — ayTOpuauHr. OtnanéHHas ruOpuauzanuss U e€ yCHexu.
HcKkyCCTBEHHBIN MyTareHe3 M IMOJYyYEHHUE MOJUILIOUAOB. J[OCTHKEHUS CEJIEKUUH PaCTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss Kak oTpacib MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranumsmon. Kiierounas wnnxenepus. Knetounsie
KYJIbTYpbl. MUKpPOKJIIOHAJIBHOE pa3MHOXEHHE pacTeHui. KiloHMpoBaHUE BBICOKONPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

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

Tabmuipel u cxembl: Kapta «L[eHTpbI MPOUCXOXKIEHUS M MHOTOOOpasusl KyJbTYpPHBIX
pacteHui», «llopoabl TOMalIHUX KMBOTHBIX», «CopTa KyJbTypHBIX pacTeHUui», «OTnanéHHas
rubpuam3anusy, «Paborer akagemmka M. @. VBanoBay, «[lomummonaus», «OOBEKTHI
ouorexHonorun», «Kiaetounele KyJabTypbl U KJIOHUpOBaHUE», «KOHCTpyHpoBaHUE U TEPEHOC
TE€HOB, XPOMOCOMY.

O6opynoBaHue: MyJSKU IJIOJI0OB U KOPHEIUIOAOB AUKUX (OPM U KYyJIbTYPHBIX COPTOB
pactenwii, repoapuii «CenbCKOX03sHCTBEHHBIC PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

Okckypeusi « OCHOBHBIE METOJABI U JIOCTHIXKEHHUS CEJIEKIMU PACTeHHMM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEILTUYHOE
XO03SICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KUIIACC

Tema 1. JBosonMOHHAsA OHOJIOTHS.

[IpeanochbuIKM BO3HUKHOBEHHUSI JBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHUS U €&
MecTO B Orosoruu. BiusHue 3BOIIOLIMOHHON TEOPUH HA pa3BUTHE OMOJIOTMU U APYTUX HAYK.

CBuzerenbcrBa dBomonuH. [laneoHToNOrMYECKHE: TOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOHN JIETONUCH, epexoaHbie GpopmMbl. buoreorpapuueckne: cxoIcTBO
U paznnume GayH U Qiiop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOrMYECKHE: CXOJCTBA U pa3iauuus SMOPHOHOB pPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITyTeH Y BCEX OpraHU3MOB.

OpomonoHHass Teopuss Y. [apBuna. [lpeanochuiky BO3HUKHOBEHHUS JapBUHH3MA.
JIBIKymime CHibl SBOJIOUMU BUAOB 1o JlapBuHy (M30BITOUYHOE pasMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HeompenenéHHas HW3MEHUYMBOCTb, OOphOa 3a CyIIEeCTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrerudeckas teopus 3Bomonuu (CTI) u e€ ocHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lomynanusa kak eIMHULA BUAA U DBOJIIOLIUN.

JBmwxymue cuibl ((pakTophl) BOIIONUN BUAOB B NpHpojae. MyTalMoOHHBIN mpolecc U
KOMOHMHATHBHAsT HW3MEHYUBOCTh. [lomymsiiuoHHble BOMHBI U Apedd reHoB. M3zonauusa u
MUTpaLysl.

EcrectBennblii oTOOp — Hampaistomuid ¢aktop 3Bomonnnd. PopMbel eCTeCTBEHHOTO
otbopa.

[Tpucnoco0IeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3Bojtonun. [IpumMepsl mpucnocoOaeHui
y opranu3mMoB. ApoMop(}o3bl U UANO0-aAANITALUH.

Bun u BumooOpazoBanme. Kpurtepuum Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpagpuuecKkoe, IKOJIOTrHUECKOE.



MaxposBomonus. PopMbl 3BOMIONUH: (QHUIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napasuienpHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxkaeHre  OT  HECHEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paJaualus.
JdemoHcTpanuu:

IToprpersr: K. Jlunnedt, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBepiios.

Tabmuiplr u  cxembl: «Pa3BuTHe oOpraHuyeckoro Mupa Ha 3emie», «3apoJIbIlin
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy, «®DopMbl OOppObBI 3a CYIIECTBOBaHHEY,
«EcrecTBeHHbBIld  0TOOp», «MHOTOOOpa3ue COPTOB pacTeHwit», «MHoOrooOpasue mOpos
JKUBOTHBIX), «ITomynsiumy, «MyTanuonHas U3MEHYUBOCTHY, «ApoMopho3bD»,
«Mnnoananramuny, «OO0mas aereHepauus», «JBrkymme cuibl 3Bomrorun», «Kapra-cxema
mapuipyrta nytemectBus Y. lapeuna», «bopsba 3a cymiectBoBaHue», «IIpucrnoco0ieHHOCTh
opranu3zMoBy, «I'eorpaduueckoe Bum000pazoBaHme», « IKOJIOTUIECKOE BHI000PA30BAHUEY.

O6opyoBaHMe: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAacKH, HA0Op IUIOA0B U
ceMsiH, Kosutekuust «lIpumepbl 3alUTHRIX PUCTIOCOOIEHUH Y KUBOTHBIX», Mojieldb « OCHOBHBIE
HAIPAaBIICHUS IBOIIOLUNY, 00bEMHAs MoJieb « CTpOCHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduueckas kapra Mupa, KoOeKOus «@DOpPMBI COXPAaHHOCTH HCKOIIAEMBIX
JKUBOTHBIX U pacTeHHi», Mozaenp anmiukanus «llepekpéct xpomocom», BIaKHbIE IpenapaThl
«Pa3Butne Hacexomoro», «Pa3BuTue nArymkm», Mukpornpenapat «Jlpozoduna» (HOpMa,
MyTanuu GOPMBI KPBUIHEB U OKPACKH TEJa).

JlabopaTopHble M NpaKTHYeCKHEe PAdOThI:

JlaboparopHnas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(HOIOTUYECKOMY KPUTEPUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue NpPUCHOCOOIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKTEPa.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE )KU3HU Ha 3emJie.

JloHay4HbIe TPEJCTaBICHUS O 3apOXKACHUU KU3HU. HaydHble rUmore3sl BOSHUKHOBEHHUS
JKU3HM Ha 3emuie: aOWoreHe3 M MaHCIepMus. XUMUYecKas SBONIONUS. AOWOTEHHBIM CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKUX. OKCIIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJtonnK. HavanbHble Tansl Ononornyeckoi spostonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBbie KIeTku U ux
sBoMIOMA. DOPMHUPOBAHNE OCHOBHBIX I'PYIII dKUBBIX OPTraHU3MOB.

Pazgutue xu3Hum Ha 3emie mno spaM U nepuoaaMm. Karapxeill. Apxeiickas u
npoTepo3oiickas dpel. [lanmeo3oiickas spa U €€ TEPHOIbI: KEMOPHICKUMA, OpPTOBUKCKHUH,
CUITypPUNCKUH, I€BOHCKUN, KAMEHHOYTOJIbHBIN, TEPMCKHIA.

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

KaitHo3oiickas spa 1 €€ nepuobl: MajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIOTEHOBBIH.

XapakTepucTuka KJIMMaTa M TeojIoTHYecKuX IMpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLUU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud M KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

CucreMa OpraHMYecKOro Mupa Kak OTpa)K€HUe 3BOJOLNU. OCHOBHBIE CUCTEMATUUYECKUE
TPYIIIBI OPraHU3MOB.

OBOJIOLMST  4YEJIOBEKAa. AHTpPOIOJOTUSl Kak Hayka. Pa3BuThe mpencTaBieHUd O
IIPOUCXOXKACHNUN YesloBeKa. MeTo1bl M3ydeHus: aHTpornorese3a. CXoAcTBa U pa3indusl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0KEHHUE YEIIOBEKA.



Jewxkymme cuiabl  (pakTopel) aHTpomoreHe3a. HaciencTBeHHass HW3MEHUHMBOCTH U
ecTecTBEeHHBIN 0TOOp. OOIIeCTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUIl TPya, MBILIICHHE,
peub.

OCHOBHBIE CTaJMM U BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UENOBEK yMEIbIH,
UYenoek npsmoxondmuii, YenoBek HeanaepTaibckui, YemoBexk pasymubil. Haxonku
HCKOIIaeMBIX OCTaTKOB, BPEMs CYIECTBOBAaHUS, 00JAacCTh paclpocTpaHeHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HHU, OPYIUs.

Yenoseueckue packl. OcHOBHBIE OOJIbIIME pachl: €BpOIeOoHaHas (eBpa3uiicKasi), Herpo-
aBcTpajioujiHas  (9KBaTOpUAIbHAsA), MOHTOJOWJHAs  (a3MaTrcko-aMepukaHckas). YepTsl
OpUCHOCOOJICHHOCTH TPEACTABUTENECH UEeNIOBEYECKHX pac K YCJIOBUSM CYHIECTBOBAHMS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdeMoHcTpanum:

[Hoptpetsr: @. Penn, JI. ITacrep, A. U. Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBuH.

Tabmuner u cxembl: «Bo3nukHoBeHUe COIHEYHON CUCTEMBD», «Pa3BUTHE OpraHMYEeCKOro
mupa», «PacturenbHas kieTtka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KieTKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHHE aHATOMUYECKHUX YEepT CTPOECHUS
YeloBeKa M 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJIC€OHTOJOTUYECKHX HAaXOJ0K
MPEJKOB COBPEMEHHOrO 4YeloBeKay», «/[peBHeitmme moam», «/peBrue moan», «llepBbie
COBpPEMEHHBIE JTI01», «UenoBeueckue pacol».

O6opynoBanue: wmynsku  «lIpoucxoxaeHue uenoBeka» (OIOCTBI  aBCTPAJONUTEKA,
MUTEKAaHTPOMa, HeaHJepTalblla, KPOMaHbOHIIA), CIENKA WIH U300pakeHHs KaMEHHBIX OpYIuit
MEepBOOBITHOTO YeJIOBEeKa (KaMHU-YOIIEphl, pyousia, ckpebiia), reoXpoHOJIOTHYecKass TabuIia,
KOJUTEKIHs «POPMBI COXPAaHHOCTH MUCKOMAEMBIX YKUBOTHBIX U PACTCHUID.

JlabopaTopHbIie U IpaKTHYeCKHe padoThI:

[TpakTiueckast padota Ne 1. «M3y4yeHne MCKOMAEMbIX OCTATKOB PACTEHHH U KHUBOTHBIX B
KOJUIEKLIHASX).

OKCcKypeusi «IBOJIOLUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyUHBIM WM
KpaeBeuecKuil Mmy3en).

Tema 3. OpranusmMsl U OKpYKaloIas cpeaa.

Okojorusi Kak Hayka. 3ajadyd M pas3fenbl dKOJIOrMH. MeToabl 3KOJOTHYEeCKHX
HCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs,  MOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Oxonorunueckue (akropsl. Kimaccudukamus skogorudecknx (GakTopoB: aOMOTHYECKUE,
OMOTHYECKHUE M aHTPOIOTECHHBIE. J[eCTBHE IKOJIOTHIYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QakTOpel:  CBET, TEMIIEparypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PaKkTOpoB. brojornveckre puTMBbl.

buotnueckue  Qaktopel. Buabpl OMOTHYECKHMX  B3aMMOJEWUCTBUN:  KOHKYPEHIIMS,
XUITHUYECTBO, CMMOMO03 U ero ¢gopmel. [lapazutusm, koomepaius, MyTyaan3M, KOMMEHCAITH3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HEHTpanu3M. 3HaueHHEe OHMOTHYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAHU3MOB B MIPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XApAKTEPUCTUKKA MOnmyssiud. OCHOBHBIE MOKAa3aTeNy IOIYJISILUU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauud. JluHamuka
YUCJICHHOCTHU MOMYJIALNU U €€ PEeTyIIsIusl.

JleMoHCTpanum:

[Toptpetsr: A. I'ymGonsar, K. @. Pynse, O. ['exkensb.



Tabmumpl u cxemsl: kapta «[Ipupogubie 3081 3emuny, «Cpeasl 0OMTaHUS OPraHU3MOBY,
«®Dotonepuoguzmy», «llonmynsuum», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MOIYJIALUN
uH}y30pun-Tyhenpkm», «llumenpie nenmy.

JlaGopaTopHble H MpaKkTH4YecKHe padoThbi:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdomornueckre 0cCOOEHHOCTH PACTCHHI U3 Pa3HBIX MECT
0oOUTAHUS.

JlaboparopHas padota Ne 4. «BiusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padora Ne 2. «IToacuér MIOTHOCTH MOMYJIALMA Pa3HBIX BUIOB PACTCHUM.

Tema 4. Coo011ecTBa M DKOJOrH4ecCKHUe CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBafd,
NpOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkonorudeckue cucreMbl (dkocuctemsbl). [lonste 00 3KocucTeMe W OHMOTeOIEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTBl JKOCHCTEMBI: TMPOAYIEHTHl, KOHCYMEHTBHI, PEAYLEHTHI.
KpyroBopor BemecTB M TOTOK SHEPrud B dKocucteme. Tpoduyeckume (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIHSA. DKOJOTHYECKHE MUPAMUABL: TMPOMYKIUHU, YUCICHHOCTH, Ouomaccel. CBoOHCTBa
9KOCUCTEM: YCTOWYUBOCTD, CAMOPETYIISIus, pazButue. CyKieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKOocHCTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBI. buonornyeckoe u
XO03sICTBEHHOE 3HAaU€HUE arpOIKOCHCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycToH4uBOCTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpyKTypa Ouochepsl.
Xusoe BemectBo u ero QGyHkuuu. OcoGeHHOCTH Ouochepbl Kak IiI00aqbHOW IKOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemiecTB U OHMOTr€OXMMHYECKHE LMKIBI AJIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBO B Orochepe 3eMinn. AHTPONIOTeHHbIE H3MeHeHus1 B Ouocdepe. ['modanbHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocyuecTBoBaHM€e NPUPOJBI U UyeraoBeuecTBa. CoxpaHeHue 61MopazHo00pa3usi Kak OCHOBA
ycroitunBoctu 6uocdepsl. OCHOBA PAllMOHATIBLHOIO YIPABICHUS MPUPOJHBIMHU pECypcaMH U UX
ucnosib3oBaHue. JlocTHKeHHsI OMOJIOTHU M OXpaHa MPUPOIBL.

JdemoHcTpanmuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuupl u cxemsl: «[lumesbie nenu», «bHoEHO3: cocTaB U CTPyKTypa», «IIpupoaHsie
coobmiectBay, «llemn mnuTaHus», «OKoNOrMYecKas mnupamuaa», «buochepa u yenoBex»,
«JKOCHCTEMa IIMPOKOJIMCTBEHHOIO Jieca», «IDKOCHUCTEMA XBOWHOIO Jjeca», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONMOreHHbIE BO3JEHCTBUS HA TMPUPOIY»,
«BakHelue MCTOYHMKU 3arpsi3HEHHUS BO3JyXa U IPYHTOBBIX BOI», «lloyBa — BakHelInas
cocrasisronas ouocheps», «PakTopsl Aerpaganuu mousy, «llapHukoBbIif 3¢ ek, «DakTopsl
PaaMOaKTUBHOTO 3arps3HeHus1 Onocdepnn», «Oomas cTpykTypa ouochepsn», «PacnpocTpanenue
Xu3HH B Omnochepe», «O30HOBBIN dKkpaH Ouochepw», «KpyroBopor yriaepoma B 6mocdepe»,
«KpyroBopot a3zora B Ipupoae».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunnynsle OHMOIICHO3BIY, repbapmii
«PactutenpHbie  cooOmecTBa»y, Koulekiuu — «buonenosy, «BpeauTtenn — BakHEHIIMX



CEJIbCKOXO3SMCTBEHHBIX KYyJbTYyp», TepOapu M KOJUJIEKIMHM pacTeHU U  KHUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM dKOJIOTMYECKUM IpyIliaM ogHoro Buja, KpacHas kuura Poccuiickoin
Deneparun, N300pakeHHsI OXPaHIEMBIX BHJIOB PACTEHUI U KUBOTHBIX.



I[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

Cormacao ®I'OC COO, ycraHaBiIMBalOTCA TpeOOBaHUS K peE3yabTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeHero oo1ero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pE3yJbTAaTOB OCBOECHHMS NpeaMera «buonorus» BblIEIEHBI
CICMYIOIINE  COCTaBIAIONIME: OCO3HAHWE OOYYaAIOIIUMHCS  POCCUMCKON  TpaKIaHCKOM
WJICHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEACIICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTWH, LEJCHANpPABICHHOE pa3BUTHE BHYTPEHHHUX
yOXKICHUI JTMYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEH M MCTOPHUUECKHUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOTO0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaroUIuXcCsi PyKOBOJACTBOBATHCS B
cBOCH JACATCIIBHOCTHU OEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMU, MMpUCymuruMu CHUCTEMCEC
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTH LIEJIU U CTPOUTH KU3HEHHbIEC TIJIaHBL.

JInuaOCTHBIC pPE3YJbTaThl OCBOCHUA MPECAMCETA «bnonorusay JOCTUI'alOTCA B CIOHMHCTBEC
yq€6HOfI M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCI/IﬁCKHMH
COLMOKYJIbTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, NPUHIATHIMU B
oOmiecTBe MpaBUIaMH U HOPMaMHU MOBEACHHUS M CIOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS,
CaMOBOCITMUTAaHUA W CaMOpPAa3BUTHUS, PA3BHUTUA BHYTpeHHefI Mno3uuuu JIMYHOCTH, IMMAaTpUOTU3MaA,
YBaXEHUS K 3aKOHY W IIPABOIOPSAIKY, YEIOBEKY TPyJda U CTapIIEMy ITOKOJECHUIO, B3aMMHOIO
YBOXEHHs, OEpPEeKHOTO  OTHOIICHHWS K  KyJIbTypHOMY  HAacCleIUl0 H  TPAJAUIHIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JImuaOCTHBIC PE3YIbTATBl OCBOCHUSA yq€6HOF0 npeamMeTa «brnonorus JOJDKHBI OTpaXXaThb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIMUXCs PYKOBOJCTBOBATHCS CHOPMHUPOBAHHONW BHYTPEHHEH
MO3ULMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OPUEHTALMM, IIO3UTUBHBIX BHYTPEHHUX
yOeXKICHHUI, COOTBETCTBYIOUIUX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
paCiupC€HUC KHU3HCHHOI'O0 OIIbITa W OIbITa JACATCIBHOCTU B IPOLECCE pCaln3allii OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIIUTATEIBHOMN ACATCIIbPHOCTH, B TOM YHCJIC B 4aCTHU:

1) rpaIaHCKOTr0 BOCIHTAHUS

c()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHTYIMOHHBIX IIpaB H O6H33HHOCTCI\/'I, YBaXXCHHUEC 3aKOHaA H
MPaBOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
peleHrnr yu4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3MIIMIO IO OTHOIIEHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€,

YMCHUC YUUTBIBATH B CBOUX HGI\/'ICTBI/IHX HGO6XOI[I/IMOCTB KOHCTPYKTHUBHOT'O
B3aUMO/JICHCTBUSA JIIOJIEH ¢ pa3HBIMU YOSKICHUAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLMAIEHBIM
MTOJIOKEHUEM;



FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMIOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX M UCCJIEIOBATEIbCKUX 3aJlay, YBAXUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIIMOHEHTOB NP OOCYX JACHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CONCPIKAHNUS,

FOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTH POCCHUICKOM IPAKIAHCKON UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel POoIMHON, TOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE M HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LHEHHOCTHOE OTHOLIEHHE K MPUPOAHOMY HACIEIUI0 M MaMATHUKAM IPHUPOIbI,
JIOCTH>KeHUsIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHMCKUX YUYEHBIX B CTAHOBIIGHHE U Pa3BUTHE
OHMOJ0TUH, TOHUMAaHH 3HAYE€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1IEHHOCTh, TOTOBHOCTh K CITY>KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM Ha OCHOBE
OCO3HAHHOTO MPHUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPAJIUIIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIOUas ICTETUKY OBbITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHNE SMOIIMOHAIBHOTO BO3/ICMCTBUS AKUBOM IPUPOABI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIIEHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocHUTAHHS, (POPMHPOBAHUA  KYJIbTYPbI 30POBbSI M
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHKE U peajn3als 3J0pOBOro U 0e30MacHOro oOpasa KU3HU (370pOBOE MUTAHUE,
COOJTI0/ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
perynsipHass ¢Gu3MYECKas aKTHUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXHUYECKOMY 3I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3IOPOBBIO M JKU3HU JTFOJICH;

OCO3HAHHWE TOCJIEICTBHN M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOICHHS aIKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10J1t00uE;

TOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJIOIMYECKON U COLMAIbHOMN HAPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBHITIONHATH — TaKyHO
JIeATETbHOCTb;



UHTEpEC K pa3iuyHbIM chepam mpodeccnoHaNbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHEII BBIOOp OyayIIei nmpodeccun U peaan30BhIBaTh COOCTBEHHBIC JKU3HECHHBIC TIJIAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO W CaMOOOpPA30BAaHUIO Ha MPOTSHKECHUH BCEU
KU3HU;

7) IKOJI0rH4eCKOro BOCIIMTAHUS:

AKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHHE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emiie,
OCHOBE €€ CYILLECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTMYECKON KYJIbTYpbl: MPHOOpETEHUE OMbITa IJIAHUPOBAHUS
MOCTYIIKOB M OLEHKU UX BO3MOXKHBIX IMOCJIEICTBUH ISl OKPYKAIOIIeH Cpeibl;

OCO3HaHHUE TTI00aTBLHOr0 XapaKTepa SKOJOTHIECCKUX MPOOJIeM U IyTel UX PEeIICHUS;

CIOCOOHOCTH MCIIOJIB30BaTh MpUOOpeTaeMble MpU U3yYeHUH OWOJIOTUU 3HAHMS U YMEHHS
IpU pelIeHuU MNPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBWJI TOBEJIEHUS B MPHUPOJE, HANPaBICHHBIX HAa COXPAaHEHHUE PABHOBECHS B IKOCHUCTEMaAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEIPUSATUE JIEHCTBUM, NMPHUHOCAIIUX BpEI OKPY>KAIOIIEH MPUPOIHON cpeje,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMUYECKUE MOCIEACTBHUS MpPEeIIPUHUMAEMBbIX
NEHCTBUI U TPeI0TBPAILATh UX;

HaJU4Me PA3BUTOTO HKOJOTHYECKOTO MBIILICHUS, JKOJOTUYECKON KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCSI HMH B
MO3HABATENIbHON, KOMMYHUKATHUBHOW M COIMAIBHON MpPakTHUKE, TOTOBHOCTH K Y4YacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTHUECKON HANPaBIE€HHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH © OOIIECTBEHHOW TMPAKTUKHW, OCHOBAHHOTO Ha JAHaliore KYJIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;

COBEPIIICEHCTBOBAHUE SI3BIKOBOM M UNTATEIHCKON KYJIBTYPHI KaK CPEICTBA B3aUMOICHCTBHS
MEXIy JIOJIbMU U TIO3HAHUS MUDA,

MOHMMaHUEe crenupuKu OUONIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paIoOHaIBHOTO HAYYHOTO MBIIUIEHHUS, CO3JJaHUH [[ETOCTHOTO MPEICTaBICHHs 00 OKpYy KaroIIeM
MHpE Kak O €JUHCTBE TMPUPOJABI, UEJIOBEKa U OOIIeCTBa, B TO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHrun MpoOIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOSKAEHHOCTh B 3HAYUMOCTH OUMOJIOTHH AJIi COBPEMEHHOW IMBHIIM3AINU: OOECTICUeHUs
HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHHE MEPCIEKTHUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEUECTBA, IMOMCKA MMyTEH BBIXOJIA U3 TII00aTbHBIX
AKOJIOTHYECKUX MPOoOIIeM B obecrieueHus nepexoaa K YCTOWIMBOMY Pa3BUTHIO, PAIlHOHAITBHOMY
MCIIOJIb30BaHUIO MIPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJyYEHUU OMOJOTHYECKHX 3HAHUU B IIEJNSX TOBBIIMICHUS OO0IIeH
KYJbTYpPbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KAaK COCTaBHOM dYacTh (DYHKIIMOHAIBHON
rPaMOTHOCTH O0yuaroumxcs, GopMUpPyeMOil Ipu U3y4eHUU OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB IO3HAHMS, HMCHOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX,
CIIOCOOHOCTH HCIIOJIB30BaTh TIONydYaeMble 3HAHUS IS aHajdn3a W OOBSCHEHHS SBIICHUUN
OKPYXAaIOIIeT0 MHUpPa M MPOUCXOIAIMIMX B HEM H3MEHEHUH, yMEHHE JAellaThb 00OCHOBAaHHBIE
3aKJIIOYEHUsI Ha OCHOBE HAy4yHbIX (DAKTOB M MMEIOIIMXCS JaHHBIX C LENbI0 TMOJYYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCTOJIh30BaTh OHMOJOTHYECKHE 3HAHHS JJIs PElIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYaIHIX;



OCO3HAHHE IICHHOCTH HAayYHOW JEATEIBHOCTH, TOTOBHOCTH OCYIICCTBIIATH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHINBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHHWA 10 OHWOJOTMHM B COOTBETCTBHH C >KH3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3ysibTaTbl OCBOEHHs yuyeOHOro mnpeamera «buonorus» BKIIOYAKOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYYAlOIUXCA  MEXAUCLUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOlIeHaAYYHbIE TIOHATHS, OTPAXKAIOIIKE LIEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu(uKy METOJI0B MO3HAHMSI, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHA,
SBJICHME, IpPOILeCcC, CHCTeMa, HAayuHbId (DaKkT, MPUHLUI, TUNOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHUE, U3MEPEHUE, HKCIEPUMEHT U JPYIUX), YHUBEpCAIbHbIC
yueOHble NIeiicTBUs (TI03HABaTeNIbHBIC, KOMMYHHKATUBHBIC, PETYJISTHBHBIC), 00CCIICUNBAIOLIIE
¢dopmupoBaHre (YHKIIMOHAIFHOW T'PAMOTHOCTH M COLHAIBHOW KOMIETEHIIMH O0YYaroluxcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCaJlbHble y4yeOHble JAEHCTBUS B I03HABAaTEIbHOH W
COLIMAJIbHON ITPAKTHKE.

MertanpeaMeTHbIE pe3yJIbTaTbl OCBOEHMs NPOrpaMMbl CPEIHEro oO0IIero oOpa3oBaHUs
JOJIKHBI OTPAXKaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEJIbHBIMH ACHCTBUIMHU:

1) 6a3oBbIe JJOrHYEeCKHE TEeHCTBUS:

CaMOCTOSITENILHO (OPMYJIMPOBATh M aKTyaJM3UpPOBaTh Ipo0JieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IpPU OCBOCHUH 3HAaHUM NpUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukanuu, 0000IIEeHHUs1), PacKpbIBaTh CMBICH OHMOJIOTHYECKUX
HNOHATUH (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBA3H C JPYTMMHU MOHATHIMM);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHXKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTAaBICHHBIMU LIENSMU;

UCIIOJIb30BaTh OMOJIOTMYECKHWE MOHATUS IS OOBbsACHEHUs (aKTOB M SABJIECHUN >KUBON
PUPOJIBI;

CTPOUTH JIOTUYECKHE PpacCyk JIeHUs (MHAYKTHUBHBIE, JEIyKTHBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SBJICHUSAX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3EeH U
OTHOILIEHHH B M3y4aeMbIX OHMOJIOTHYECKMX OOBEKTaX, a TaKXKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(POPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH pELICHHs TPOOJIEMbI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHalIbHbIX
U HEMaTEepUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHWBATH COOTBETCTBUE PE3YJHTATOB LEIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBaTh M BBIIOJHATE pPabOTy B YCIOBUSX PEANbHOTO, BUPTYaJlbHOIO U
KOMOHMHUPOBAaHHOTO B3aUMOJACHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIETI0BATENBCKHE TEHCTBUS:



BJIAJICTh HaBbIKAMHU y4€OHO-HMCCIEI0BATENBCKON U MPOEKTHOW NEATENIbHOCTH, HABBIKAMU
paspernieHus: npodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOWCKY METOIOB
pelLIeHUs TPAKTUYECKUX 3aa4, IPUMEHEHUIO Pa3INYHbIX METOA0B [T0O3HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH I10 IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U IMPUMEHEHHIO B Y4EOHBIX CUTyalMsX, B TOM 4HUCIE IpU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIH THIT MBIIUICHHS, BIAJCTh HAYYHOH TEPMUHOJIOTHEN, KIIIOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B OOPa30BATENbHOW JEATEIBHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJlM3UpOBaTh 3aJadyy, BbIABUIATh
TUNOTe3y €€ pelleHus, HAXOAWUTh AapryMEHThl JUIsl J0Ka3aTelbCTBa CBOMX YTBEpPXKICHUM,
3ajJjaBaTh NapaMeTpbl U KPUTEPUU PELICHUS;

AQHIM3UPOBATh TIOJYYEHHBbIE B XOJE€ pEUIeHUs 3a7aud pPe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSAX;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsM, OLl€HUBATh IPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOMCK INEpPEeHOCa CPEACTB U CIOCOOOB JeHcTBUS B
poQeCCHOHATIBHYIO CPEy;

YyMETb IMEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIbHYIO U  IPAKTUYECKyl0 olrnactu
KHU3HENIeATEIIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NMPEeIMETHBIX 00aacTeil;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OpPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOIIUE alIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMaM (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJIIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX M CIPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh WHGOPMALMIO DPAIMYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(GopMyIMpOBaTh 3ampoChl M NPUMEHATh pPa3IMYHBIE METOAbI NpH IOHCKE U OTOOope
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33]1a4;

pUOOpeTaTh OMBIT HCHOJB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATH KYJIbTYPY aKTUBHOT'O HCIOJIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpPEACTaBICHUS OHOJIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYroe);

HCIIOJIb30BaTh HAyYHBIH $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYEecKOU
uHpopManrell: TPUMEHATh XUMHUYECKHe, (PU3HUECKHe M MaTeMaTU4YecKHe 3HaKH M CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIOIb30BaTh W MPeoOpa3oOBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBHSIMU:

1) o6menne:

OCYILECTBIIATh KOMMYHHMKAIIUKM BO BceX cepax KM3HM, aKTUBHO y4acTBOBaTh B JUAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BBICKAa3bIBATh
CYX/ICHUS OTHOCHUTEJIBHO BBIIIONHEHUS TMpe/UlaraeMoil 3aJayd, YYMTHIBaTb MHTEPECHl U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOTa UIH JUCKYCCUH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTyallli, YMETh CMATYaTh KOH(PIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUS
JPYTUX JIIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUSI C HCIIOJIB30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs /1eITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
pemeHnn OMoI0rndecKoi mpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHHUS TPYIITOBBIX
¢dbopM B3aMOAEUCTBUS NPH peLLICHUH yueOHOM 3a/1auu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JACHCTBUH ¢ yu€TOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 UieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIAWHUPOBATH
NeHcTBUS MO €€ NOCTH)KEHHUIO: COCTaBJATh IJIaH JEHCTBUH, pacmpenessiTb poiau C Y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHON paboThl;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejJlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WJEH C MO3ULUU HOBHU3HBI, OPUTHHAIBHOCTH,
NPaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHHWE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OBJiajieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBUSIMU:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpPOOJEM M UX pelIeHus B
KU3HEHHBIX M YYCOHBIX CHUTYAIHSIX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JENCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKpYXaroIIuX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTH COOCTBEHHBIE 337a4l B 00pa30BaTENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYallHsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C yUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATH (POPMUPOBAHHIO M TPOSIBIICHUIO IMIMPOKOH APYIUIIMH B PA3HBIX 00JaCTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISAM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
U MBICIIUTENBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yIbTaTOB ACSITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€E PE3YJIbTaTOB IEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIbTATbBI

[TpenmerHble pe3ynbraThl ocBoeHus nporpaMmMbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJTIOYAIOT crieruduueckue st yaeOHoro npenmMera «buonorusy HaydyHble 3HAHHS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEPHpPETAMUd U MPeoOpa3OBaHUI0 3HAHUM, BHJbI
JEeSTeIbHOCTH 1O IMOJyYCHUIO HOBOTO 3HAHUS M NPUMEHEHMIO 3HAHUH B Pa3IUYHBIX y4eOHBIX
CUTyallMsIX, a TaKKe€ B pEAIbHBbIX JKU3HEHHBIX CHUTyalUsX, CBS3aHHbIX C Ouosorueil. B
porpaMMe IpeAMETHBIE Pe3yJIbTaThl MPEACTABICHBI IO TOAaM O0yUYCHHS.

[IpenmeTHble pe3yibTaThl OCBOEHUsI yueOHOro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMM B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAy4YHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs peleHNs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKHX TEPMHUHOB U MOHATUMN: )KU3Hb, KIETKA,
opraHus3M, Mera0osmu3M (0OMEH BEIIECTB U NPEBpallleHHe JHEPruH), TOMEeoCcTa3
(camoperynsinusi), YpOBHEBasi  OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoyKIys), HACIEACTBEHHOCTh, K3MEHUYMBOCTh, POCT U Pa3BUTHE;

yMEHUE u3jaraTb OHOJOTHMYECKHE TEeOpuHu (KJIETOYHas, XPOMOCOMHas, MyTallMOHHAs,
LEeHTpajbHas JorMa MoJeKyJsapHoi Ouonorun), 3akoHbel (I. Menpens, T. Moprana, H. W.
BasuinoBa) u ydeHus (0 LeHTpax MHOT0OOpa3usl U MPOUCXOKACHUS KyJIbTYpHBIX pacTenuilt H. U.
Baguiosa), onpeaensaTh rpaHUIbI UX TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHHE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJEHHWE U ONMHCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJICHUN, OpraHU3aluss M TMPOBEACHHE OHUOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHHUE THIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXAY HCCIEyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX PE3yJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU IIOJyUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJIEISATh CYLUIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKapHOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEILECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, PA3MHOXKEHUSI, HHIUBUAYAIbHOIO Pa3BUTHS
opranu3ma (OHTOTEHE3);

YMEHHE NPUMEHATh MOJTy4YEeHHbIE 3HAHUA U1 OOBSCHEHUs OMOJOTMUYECKHX IPOLECCOB U
SIBIICHUH, 1711 IPUHATHS TPAKTUYECKUX PEIICHUI B TTOBCETHEBHOM KU3HHU C IENBbI0 O0ECTICUeHUs
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/J0POBBS OKPYXAIOIIUX JIOJAEH, COONIOAECHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYy)Karolled MNPUPOAHON cpele, MOHMMaHHE HeOoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pellaTh »JJIEMEHTapHble TEeHEeTHYEeCKHe 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEIlMBaHKE, CIEIUIEHHOE HACIEI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIIUBAHUS
JUTS IpeJICKa3aHMsI HAaClIe0BAaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M MPAKTHYECKUEe padOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHHEM;

yMEHHE KPUTHYECKH OILICHUBAThb M HHTEPIPETHUPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAIOUIYIO IICEBIOHAYYHBIC 3HAHMUSA W3 Pa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUalIbl), STUYECKHE ACIIEKThI COBPEMEHHBIX
UCCJIEIOBAaHHM B OMOJIOTHH, MEIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE U YCTHBIE COOOIIEHHs, 0000IIas
Ouonornyeckyro HHGPOPMAMI0O W3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIe pe3yibTaThl OCBOEeHHsS yueOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ W POJU OMOJOTHMH B CHCTEME HAay4YHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUNMCKHUX U 3apYOSKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs peleHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh CO/Iep)KaHNe OMOJIOTHUECKUX TEPMUHOB U TIOHATHI: BHI, TIOMYJISIIHS,
reHo(OH/, DSBOJIOLMS, JBIXKYIIME CHUJIbl ((DaKkTOpbI) DBOJIOIUH, MPHUCTOCOOJICHHOCTh
OpPraHu3MOB, BHUJ000pa30BaHHE, OSKOJIOTUYECKHE (PAKTOPBI, DKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTbI, PeIyLIeHTbI, LIeNN MUTaHUs, SKOJIoruyeckas nupaMua, buoreoueHos, ouocgepa;

yMEHHE W3naratb Owuonorndeckue Teopun (dBomronmoHHas Teopust Y. JlapBuHa,
CHHTETUYECKAsi TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bapa, uepenoBanus riaBHBIX HampaBieHU u mytell sBomoru A. H. CeBeprioBa, yueHHs O
6uocdepe B. . BepHaackoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIIAJIETh METOJaMH HAYYHOTO MO3HAHUS B OMOJIOTMHU: HAOJIIOJICHHE W OIMCAHHE
KMBBIX CHCTEM, TIIPOLIECCOB W SIBIICHWH, OpraHMW3alus W TMPOBEACHHUE OHOIOTHYECKOTO
HKCIIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEAyEMbIMU
BEJIMUMHAMHU, OOBSICHEHHWE TOMYYEHHBIX PpEe3yJIbTaTOB, HCIIOJIB30BAHHBIX HAYUYHBIX TMOHSATHUH,
TEOPH U 3aKOHOB, YMEHHE JIeTIaTh BHIBOJIBI HA OCHOBAHHH MOJYYSHHBIX Pe3yJIbTaTOB;

YMEHHE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHHUSI OMOJIOTHUECKUX OOBEKTOB: BHJIOB,
HOMYJISAUN, TMPOJYLUEHTOB, KOHCYMEHTOB, pEIYIEHTOB, OHOTeOlEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,
BUI000pa30BaHus, MPHUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHS SKOJIOTMYECKHX (aKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA SYHEPTHH B IKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYIOBOpOTa BEIIECTB W OMOT€OXMMHYECKHX IIHMKIOB B
ouocdepe;

yMEHHE MPUMEHAThH MOJTy4YCHHbIE 3HAHUS 7S 00BSCHEHUS OMOJIOTHYECKUX IMPOILIECCOB U
SIBIICHUH, 17151 IPUHATUS MPAKTUUYECKUX PEIIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHust
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/J0POBBS OKPYXAIOIIUX JIIOAEH, COOMIOACHUS HOPM
IPaMOTHOTO TOBEJCHHUSI B OKPYXaIoIell NPUPONHON cpeae, MOHMMaHUE HEOOXOAMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
HPUPOJIOIONIL30BAHMS,

YMEHHE pelIaTh 3JIeMEHTapHbIe OMOJOTMYECKHe 3aJadyd, COCTAaBIATh CXEMBI INepeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (IETIN MUTAHU);

YMEHHE BBINOJHATH J1a0OpaTOPHBIE U NpaKTU4YecKue padoThl, COOMIOAATH MpaBHUiIa MpPU
paboTe ¢ y4eOHbBIM U 1a0opaToOpHBIM 000pYI0BAHUEM;

YMEHHE KPUTHYECKH OIICHUBATH W WHTEPIPETUPOBATH HH(POPMAIHIO OHOJIOTHYECKOrO
COZIEpKaHMS, BKJIIOYAIONIYIO0 ICEBJOHAYYHBIC 3HAHWS W3 PA3IMYHBIX HCTOYHHUKOB (CpeACTBa
MaccoBOi WH(OpMAIMK, HAYYHO-TIOMYJSIPHBIC MaTepHanbl), paccMaTpUBaTh IJIOOABHbBIC
IKOJOTUYECKUE TPOOIIEMBI COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
HIO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE NHCBMEHHBIE M YCTHBIC COOOLICHHUs, 0000Imas
Ouonormyeckyro HMH(OPMALMIO H3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [{OK
1 b 2 .
HONOTHA Kak fayka 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 XK 1
HBBIC CHCTEMBL H X Oprafii3ali https://m.edsoo.ru/7f41c292
. bubnnorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHETESTEIEHOCTE IUIETKH 0 1 https://m.edsoo.ru/7f41c292
5 PasMHOXEHUE U MTHAMBUAYAIBHOE PA3BUTHE 5 1 bubmmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTE M U3BMEHUYMBOCTh 3 1 15 bu6nmorexa LIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41c292
bu6mmoteka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 4
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bub6nmoreka [IOK
L IBOIONKONHAS BHOTOrHA o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 5 1
Opranu3MBl H OKpyHRaIOLas cpea https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4
Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
P 2
> CICPRIOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



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

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* buosorus, 10-11 xnmaccel/ Aaapeesa H./l., O6mecTBo ¢ orpaHnYeHHOM
otBeTcTBeHHOCTHIO « MOl MHEMO3MHA»
buonorus 10 xnacc [laceunuk B. B., Kamenckuii A. A., Pyomo A. M. u ap. /Ilox pen.

ITaceunuka B. B.

METOANUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA

1.Boponuos, H.H. buonorusi. O6mast Ouonorus. 10-11 kiaccer: YueOHUK 115
o0mieoOpazoBareIbHBIX yupexaeHuii: bazossiii yposers / H.H. Bopontos. - M.: [Ipocs.,
2022. - 304 c.

2. [eitma-Cruonunxkas, M.A. O01as u caHuTapHasi MUKPOOHOJIOTUS C TEXHUKOM

MHUKPOOHOIOTUYECKUX HCCIIe0BaHui: YueOHnoe nmocodue / M.A. Jletima-CruoHnnkas. -

CII6.: Jlans, 2022. - 588 c.

IMUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1.www.informika.ru - snexkrponnsiii yaeouuk "bruomorus” (sep. 2.0 - 2000) u3 nukia
"O6yuarouye sHUUKIOoNEAUU". - YUeOHbIN Kypc, KOHTPOJIbHBIE BOIIPOCHI.
2.Wwww.bio.1september.ru - s yuuteneit " uny Ha ypok buomoruu". Crateu 1o:

Bboranuke, 30oorun, bruomgorun - Uenosek, O0mel OMOJIOrHH, DKOIOTH.
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