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MNOACHUTEJBHASA 3AIIMCKA

[Ipu  pazpaboTke mnporpaMmbl 1O  OUOJIOTHHU TEOPETUYECKYIO
OCHOBY JIJISI OTIPENICTICHUSI TIOAX0/I0B K (DOPMUPOBAHHIO COJIEPKAHUS yIeOHOTO
npeaMera
«buoiorus» COCTaBWJIM: KOHLIENITyaJIbHbIE IIOJIOKEHUS Or'oC
COOQO o B3anM000YCIIOBIEHHOCTH 1IEJIEH, COAepKaHUs, pe3yIbTaTOB O0yUEHUS U
TpeOOBaHMI K YPOBHIO IMOJATOTOBKH BHIITYCKHUKOB, IMTOJOKEHUS 00 OOIIHMX IEISIX
U TPUHIHUIIAX, XapaKTEPUIYIOIIMX COBPEMEHHOE COCTOSHUE CUCTEMBI CPEIHErO
obmero oOpaszoBanuss B Poccuiickoit ®enepanuu, a TakKe IOJIOKEHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUH B MO3HAHUH KUBOW MPUPOIBI U 0OOECTICUCHUH
CYILIECTBOBaHUS yesoBeueckoro oodmiectBa. CoraacHO Ha3BaHHBIM IOJIOKEHUSM
OMpeieSIeHbl OCHOBHBIE (YHKIIMU TPOTrpaMMBbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o OuonoruuM JA€T NTPEACTaBICHHE O LEIsIX, 00 oOmei
cTpareruu OOyYeHHs, BOCHUTAHUS U PaA3BUTHS OOYyYalOUIUXCS CpeJACTBAMU
y4eOHOro TpeaMera
«buonorus», omnpenenser o00s3aTeNbHOE MPEAMETHOE COJEpKaHUEe, €ro
CTPYKTYpY, pacupeielieHue Mo pasfaeiraM U TeMaM, PEKOMEHIYEMYIO
MOCJIEIOBATEILHOCTD U3YUEHHUS yUeOHOTO MaTepHraia ¢ y4€TOM MEKIIPEAMETHBIX
Y BHYTPHUIIPEMETHBIX CBSA3EH, JJOTUKH 00pa30BaTEIHLHOTO MIPOIIecca, BO3PACTHBIX
0COOEHHOCTEM 00yJaroIuXcsl.

B nporpaMmme 1o OWOJIOTMH TaKXe YYUTHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METanpeIMETHBIM U IPEAMETHBIM
pe3yabpTaTtam oOydeHus: B (HOPMUPOBAHUM OCHOBHBIX BHJIOB Y4YEOHO-
MO3HABATENILHON JEATeIbHOCTH/YUueOHBIX AEHCTBUM 00y4arOUXCs 10 OCBOEHUIO
coJiep KaHusi OMOJIOTUYECKOTO 00pa30BaAHMUS.

B mporpamme o 6uonoruu (10—11 kmaccel, 6a30BbIil YpOBEHB) peain30BaH
NPUHIMI MPEEMCTBEHHOCTH B M3YYEHHHM OMOJIOTMH, Oyarojaps 4emy B Heu
MPOCMATPUBAETCSl HAIPABICHHOCTh HA Pa3BUTUE 3HAHUW, CBSI3aHHBIX C
GbopMUPOBAHUEM  €CTECTBEHHO-HAy4YHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX
OpPUEHTAIUN JIMYHOCTH, HKOJIOTMYECKOTO MBIIUJICHUS, TMPEACTAaBICHUN O
3I0POBOM 00pa3e KU3HU U OEPEKHBIM OTHOIICHUEM K OKPYKAIOIIEH TPUPOTHON
cpene. [loaTomy Hapsigy ¢ u3ydyeHHEM OOIICOMOJIOTMYECKUX TEOPUHM, a TaKkKe
3HAHUW O CTPOCHHMH >KHUBBIX CHUCTEM PAa3HOTO paHra U CYIIHOCTH OCHOBHBIX
MpPOTEKAIONMX B HUX TPOIECCOB B  MPOrpaMMe MO OUOJIOTHH yIETICHO
BHMMAaHUE WCIOJIb30BAHUIO TMOJYYECHHBIX 3HAHUU B TOBCEIHEBHOM KU3HU IS
pelieHus] MPUKIATHBIX 3a7a4, B TOM 4HWCJe: MPO(UIAKTUKU HACIEICTBEHHBIX
3a00s1eBaHUI YeJioBeKa, MEJUKO-T€HETUYECKOTO KOHCYJIbTUPOBAHMS,
00OCHOBaHUSI DKOJOTHYECKH IIeJIeCOO0PA3HOTO TOBEJCHUS B OKPYXKAIOIIEH
MIPUPOJTHOM Cpe/E, aHAIM3a BIUAHUSA XO035IMCTBEHHON JESITEIbHOCTH YEJIOBEKA Ha
COCTOSIHUE MPUPOAHBIX M MCKYCCTBEHHBIX AKOCHUCTEM. YCUJICHHE BHUMAaHUS K



NPUKJIAJAHON HAMPAaBIEHHOCTH y4eOHOro npeamMera «buoiaorus» mpoJIuKTOBAHO
HEOOXOIMMOCTBIO O0ECTIEYeHUS YCIOBUHM MJIsi PEIICHUS OJHOW U3 aKTyaJbHBIX
3a/lady IIKOJbHOTO OHMOJIOTUYECKOro O00pa3oBaHMs, KOTOpas Mperoiaraet
dbopmupoBaHre Yy 00yUJaIOIMNUXCS CIOCOOHOCTH aanTHPOBATHCS K M3MECHCHHSIM
JVHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUPA.

[Iporpamma 10 OHONOTUHU SIBISETCA OPHEHTHPOM IS COCTaBIICHUS
pabounx mporpaMM, aBTOPbl KOTOPBIX MOTYT MPEIJIOKUTh CBOM BapvaHT
MOCJIEIOBATEILHOCTH HW3Y4YEHUS M CTPYKTYphl Y4eOHOro marepuaina, CBOE
BUJICHUE TIyTel (opmupoBanus y odOydarommxcs 10—11 kmaccoB mpeaMeTHBIX
3HAHWM, YMEHUN M CIIOCOOOB y4eOHOH ACATEIHHOCTU, a4 TAKKE METOIUUYCCKUX
pelieHuil 3ajad BOCHUTAHUS M PA3BUTUS CPEACTBAMHU Y4YEOHOro MpeaMeTa
«buomorus.

buonorus Ha ypoBHE cpeaHero o6mero oOpa3oBaHUs 3aHUMAET BaKHOE
Mecto. OH oOecnieurBaeT (HOPMUPOBAHUE y OOYUAIOUIUXCS MPEACTaBICHUM O
HAay4YHOM KapTHUHE MUPA, PacCHIMpAET U 00001IaeT 3HaHUS O >KMBOW Mpupoje, e
OTJIMYUTEIIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMyd U 3BOJIIOLUHU, CO3MAET
yCIOBUSL JUIsl: TIO3HAHWS 3aKOHOB JKMBOM  TPUPOJbI, (popMHUpOBaHUS
(GyHKIMOHATIBLHOM TPAaMOTHOCTH, HABBIKOB 3JI0POBOTO U 0Oe30macHoro obpasa
JKW3HU, SKOJIOTUYECKOrO0 MBINUICHUS, LIEHHOCTHOTO OTHOILIECHHUS K JKUBOU
MIPUPOJIEC U YETIOBEKY.

Bonbioe 3HaueHue GMOJIOTHSI UMEET TAKXKE /IS PEIICHUSI BOCIIUTATEIIbHBIX
W Ppa3BUBAONIMX 3aJa4 CpeaHero ooOmero oOpa3oBaHUs, COIMATU3ALU
oOyuvaronuxcs.  M3ydenue  Ouonorum  oOecrieyMBaeT  yCJIOBHS IS
dbopMHUpOBaHUS MHTEIJICKTYAIbHBIX, KOMMYHUKAIITMOHHBIX U WH()OPMAITMOHHBIX
HAaBBIKOB, ICTETHUUYECKON KYJBTYPhI, CIOCOOCTBYET MHTETPALIMM OMOJOTHYECKUX
3HAHWM C TPENCTaBICHUSAMHU U3 JPYTHUX YYEOHBIX MPEIMETOB, B YaCTHOCTH,
¢buzuku, xumun u reorpaduu. HazBaHHbIE MOJOXKEHUS O MNpeaHA3HAYCHUU
y4ueOHOro npeaMera «bruosiorus» cocTaBUiii OCHOBY JJISI ONIPEIEICHUS MOIX0/10B
K OTOOpY ¥ CTPYKTYPUPOBAHHMIO €ro COJEP)KaHUs, TPEJCTABICHHOTO B
nporpaMme 1o OUOJIOTUH.

Ot60p comepkanusa ydebHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C MO3MUIMH KyJIbTYPOCOOOPA3HOTO TMOJX0Ja, B COOTBETCTBUH C
KOTOPBIM OOyYaroIfecs: JOJKHBI OCBOMTH 3HAHUS W yMEHUS, 3HAYUMBIC IS
dbopmupoBaHUs
oOIIel KyJnbTYphl, ONpENETSAIONINE aJCKBaTHOE IIOBEJCHUE YeJIOBEKa B
OKpYXaIoIlel MPUPOIHON cpesie, BOCTpeOOBAaHHBIE B MOBCEIHEBHOW >KMU3HU U
MPaKTHIECKON esaTenbHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUN 3aHHMAIOT
DJIEMEHTHI COZICP)KaHUs, KOTOPBIE CIyXKaT OCHOBOW i  (OPMHUPOBAHUS
MPEJICTABJICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KApPTUHE MUpa W
IIEHHOCTHBIX  OPUEHTAIMSIX JIMYHOCTH, CIIOCOOCTBYIOIIMX TyMaHHW3alluU
OMOIOTHYECKOTO 00pa30BaAHMS.

CrpykTtypupoBaHue COJICpKaHUS y4e0HOTO Marepuana B



nporpaMMe 1o OHOJIOTMHM  OCYIIECTBJIEHO €  Y4€TOM  IPUOPUTETHOIO
3HAYCHUs]  3HAHUM 00 OTVIMYMTENBHBIX OCOOEHHOCTSIX JKUBOM HPUPOJBIL, O €€
YPOBHEBOI OpraHu3alliy U HBOJIIOLMUA. B COOTBETCTBUM C ATHUM B CTPYKTYpE
yueOHoro mnpeamera «buOJIOTHSA» BBIAEICHBI CIEAYIOLINE COAEpKATEIbHbIE
auHuK: «buonorus kak Hayka. MeTonsl HayyHOro mo3HaHus», «Kierka kak
Ouonoruueckas cucreMay, «OpraHusM Kak Onosiornyeckas cucrema», «Cucrema
¥ MHOT0OOpa3ue OpraHu4eckoro MHpay,

«OBONIOLMA  JKUBOM  MPUPOIBI», «IKOCHUCTEMbl W  MPUCYIIUE UM
3aKOHOMEPHOCTH.

Lenp m3ydenus ydyeOHoro npeamera «buonorus» Ha 06a30BOM ypOBHE —
OBNAJICHHUE OOYYalOIMIMMHCS 3HAHUSAMHU O  CTPYKTYPHO-(YHKIIMOHATHHOU
OpraHM3allMM KUBBIX CUCTEM pa3HOTO paHra W MOpHOOpEeTEeHHuE yMEHUU
UCIIONB30BaTh 3TH 3HAHUSA AJSl TPAMOTHBIX ACHCTBHIA B OTHOIICHHH OOBEKTOB
KUBOU MPUPOABI U PEIICHUS PA3TUIHBIX KU3HEHHBIX TPOOIEM.

JlocTmxenue enu U3YYCHUS y4eOHOTO npeaMeTa
«buonorus» Ha 06a30BOM YpOBHE OOECIEUMBAETCS PEIICHUEM CIEIYIOIINX
3aja4:

OCBOEHHE OOYYAIOMIMMHKCS CHUCTEMBI 3HAHUH O OHMOJIOTMYECKUX TEOPHsX,
YUCHUSX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, paBUIIaXx,
CITY>KaIuX OCHOBOM 7151 (JOPMUPOBAHUS TPEICTABICHUNA O €CTECTBEHHO-
HAyYHOM KapTHHE MHUpa, O METOJaX HAy4YHOrO T[IO3HaHUsS, CTPOCHUH,
MHOT000pa3uH U OCOOEHHOCTSX KUBBIX CUCTEM PA3HOTO YPOBHS —OpTaHHU3AIlHH,
BBIIAIOIINXCSI OTKPBITHSIX U COBPEMEHHBIX HCCIIETOBAHHIXB OMOJIOTHH;

dbopmupoBanue y o0yJaronmxcs MO3HABATENbHBIX,
MHTEJJIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEW B MPOILECCE aHaIN3a JaHHBIX O
NyTAX pa3BUTHUSL B OMOJIOTMH HAYYHBIX B3IJISIO0B, UAECH U MOAXOJ0B K U3YUCHHUIO
KUBBIX CUCTEM Pa3HOT0 YPOBHSI OpraHU3alluu;

CTAaHOBJICHHE Yy OOydYammmxcs oOmmeld KyJabTyphl, (YHKIIMOHAIHLHOM
IPaMOTHOCTH, pa3BUTHE YMEHUW OOBSICHATH H  OICHUBATh  SIBJICHUS
OKpY’KaloIllero MUpa KUBOW NPHUPOJbI HAa OCHOBAaHUM 3HAHUNA M OIBITA,
MOJTyYEHHBIX MPU U3y4YEeHUN OMOJIOTHH;

(GopMupoBaHne y oOydalIUMXCsl YMEHUH WIUIIOCTPUPOBATH 3HAYCHHE
OMOJIOTMYECKUX 3HAHUWA B MPAKTHUYECKON AESITENbHOCTU YeNIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEIUITUHCKUX TEXHOJOTHI 1 arpoOMOTEXHOIOTHIA;

BOCIIUTAHHUE YOCKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUS YEJIOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OCPEKHOr0 OTHOIINCHUS K HEH, COOMI0aeHUS
THYECKUX HOPMIIPH MPOBEACHUN OMOJOTHUECKHUX MCCIICIOBAHUIA;

OCO3HaHWE IIEHHOCTH OMOJOTMYECKMX 3HAHUMN JUJISl TMOBBIIICHUS YPOBHS
IKOJIOTUYECKOH KYIbTYPHI, 111 (DOPMHUPOBAHUS HAYTHOTO MUPOBO33PEHUS;

OpUMEHEHUE NMPUOOPETEHHBIX 3HAHMM W yYMEHUH B  IOBCEIHEBHOMN
KU3HU JJI OLEHKU TOCJIEACTBUNA CBOEW JAEATEIbHOCTH MO OTHOILIEHHUIO K
OKpYyXarollei cpene, COOCTBEHHOMY 370pOBbI0, 00OCHOBAaHUE M COONIOACHUE



Mep TpoUIaKTHKN 3a00JI€BaHUH.

B cucreMe  cpeaHero  oOmiero  oOpa3oBaHWs «buonorusy,
n3yyaemasi Ha 0a30BOM YPOBHE, SIBJIIETCSI 00s13aT€NbHBIM YYEOHBIM MPEIMETOM,
BXO/JISIIIM B COCTaBIPEIMETHON 0071acTH « ECTeCTBEHHO-HAYYHBIC TIPEIMETHD».

OOmree yncI0 9acoB, PEKOMEHJIOBAHHBIX JII M3ydeHUs Owojoruu — 68
gacoB: B 10 kiacce — 34 gaca (1 yac B Hemenmo), B 11 kiacce — 34 gaca (1 gac B
HEJISTIO).

COJIEP)XAHUE OBYUEHUASA

10 KJIACC

Tema 1. buoJiorusi Kak HayKa

buonoruss kak Hayka. CBsa3p Ouonormu ¢  OOILIECTBEHHBIMHU,
TEXHUYECKUMU M JIPYTUMHU €CTECTBEHHBIMU HayKamu, (Quiocopuei, 3THKOM,
ACTETUKOM U mpaBoM. Poiib Ononorun B GOpMUPOBaAHUHM COBPEMEHHON HAay4YHOU
KapTUHBI Mupa. CucreMa OMOIOTHYECKUX HAYK.

Meronbpl TO3HAaHUA KUBOM TpUPOAbl (HAONIOAEHHE, SKCIEPUMEHT,
ONKCaHue, H3MEpeHHue, Kiaccupukauus, MOACIUPOBAHUE, CTATUCTUYECKAs
00paboTKa JaHHBIX).

Jemoncmpavuu:
llopmpemuwi: Y. JapBun, I'. Mennens, H.K. Konbnos, [x. Yorcon u @.
Kpuxk.
Tabauybl u cxemol: «MeToabl NO3HAHWUA }KUBOW NPUPOLbI».

Jlabopamopnvie u npakmuueckue padoomol:
[Ipaktuueckas pab6ora Ne 1. «Mcnonp3oBaHue pa3aMYHBIX METOOB IPHU
U3YYCHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble CCTEMBI U UX OPTraHU3AIUSA

XKusble cuctembl (OMOCHCTEMBI) Kak MpeaIMET H3YYEeHHs OHOJIOTHH.
OTauyme KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPOIBI.

CpoiicTBa OHOCHCTEM U HUX pa3HOOOpa3ue. YPOBHH OpraHU3AINH
OMOCHCTEM:  MOJICKYJISIDHBIM,  KJICTOYHBIM, TKaHEBBIM, OpPraHU3MCHHBIMH,
MONYJISIITUOHHO-BUIOBOM, YKOCUCTEMHBIN (OMOTe0IIeHOTHYSCKHI ), OMOC(EPHBIA.

Hemoncmpayuu:
Tabauybl u cxembi: «OCHOBHbIE NPU3HAKU XKU3HM», «YPOBHU OpraHM3aLmm

XUBOMNPUPOAbIY.
ObopydosaHue: mogenb monekynbl AHK.

Tema 3. XuMuueckuii cOCTaB M CTPOEHUE KJIETKHU
XUMHYECKAN COCTaB KJIETKH. XHMHUYECKHE BJIEMEHTBI: MaKpO3JIEMEHTHI,
MHKPO3JIEMEHTHI. Bojia 1 MUHEpabHBIE BEIIECTBA.



@OyHKIMM BOABI W MMHEPAIBHBIX BelIeCTB B KieTke. llognep:xanue
OCMOTHUYECKOrobananca.

benku. CoctaB u crpoeHue 06€KOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHnmble W 3aMEHHMBIE AMUHOKHUCIOTBI. AMHWHOKHCIOTHBIA COCTaB.
YpOBHU CTPYKTYpHI OETKOBOI MOJIEKYJIbI (TIEpBUYHAS, BTOpUYHAS, TPETUYHAS U
YeTBEpPTUUHAA CTPYKTypa). XUMHUYECKHE CBOWCTBa OenkoB. buonormueckue
GyHKIIUU OCITKOB.

®epMmeHThl — Ouonormyeckue Karanuzatopel. CTpoeHue depmeHTa:
aKTUBHBIM 1EHTp, cyOctpaTHas crenupuaHocts. Kodepmentsl. Butamunsbl.
OTnnuus pepMEHTOB OT HEOPTAaHUYECKUX KaTalIU3aTOPOB.

VYrieBoapl: MoOHOcaxapuabl (TJIIOKO3a, pubo3a ©  JIe30Kcupu003a),
nucaxapunpl  (caxapos3a, JIaKTo3a) M ToJiMcaxapuabl (Kpaxmai, TJMKOTEH,
nestoso3a). buonornueckne GyHKIMN yTIeBOIOB.

Jlunuael:  TpuraMuepuabl, (ocomunuapl, crepouasl. ['mapodunbHO-
ruapodoOHble cBoiicTBa. buonormyeckue ¢yHkuun sunuaoB. CpaBHEHHE
YIJ€BOAOB, OEJIKOB U JIUMUAOB KaK HCTOYHUKOB SHEPTUU.

Hyxnennoseie xkucnorsl: [JHK wu PHK. Hykneorumsr — MoHOMEpSHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u pynkiuu JJHK. Ctpoenue u pynxuun PHK.
Buasl PHK. AT®: ctpoenrie u GpyHKIIMH.

[uronoruss — Hayka o kjuerke. Kierounas Teopus — mnpumep
B3aUMOJICUCTBUSL UAEH M (PAKTOB B HAYYHOM IO3HAHWHU. MeEToabl U3Y4YEHUS
KJICTKH.

Knerka kak wnenmoctHas xuBas cucrema. OOmue NpU3HAKU KIIETOK:
3aMKHYyTas Hapy>kHas MeMOpana, Mmosiekynbl JIHK kak renernueckwii ammapar,
CUCTEMa CUHTE3a OeJKa.

Tunbl KJIETOK: 3yKapuoTHyecKas M mpokapuotruyeckas. OCOOEHHOCTH
CTpOeHHUs MpoKapuoTHUeckou kieTku. Knetounas crenka OGakrepuit. CTpoeHue
AYKAPUOTUYECKON KIETKU. OCHOBHBIE OTJIWYMS PACTUTEIBHOW, XWBOTHOM H
rpUOHOM KIIETKHU.

[loBEpXHOCTHBIE ~ CTPYKTYpPBl  KJIETOK — KJIIETOYHAs  CTEHKA,
TIIMKOKANUKC, WX (QyHkiuu. [lnasmatudeckas memOpana, €€  CBOWCTBA U
¢ynkun. Ilutonnasma u e€ opraHouabl. OpHOMEMOpaHHBIE OpPTraHOW[BI
ierku: OIIC, ammapar [Nonbmxu, nmu3zocomsl. [lomyaBTOHOMHBIE OpraHOUIBI
KJIETKU: MUTOXOHAPHHM, IUIACTUABL. [IpoucXOoxkaeHne MUTOXOHAPUN U IUIACTHI.
Buner mactun. HememOpaHHble OpraHOMJIbI KJIETKUA: pUOOCOMBI, KIIETOYHBIN
LIEHTpP, UEHTPUOIH, PECHUYKH, KIyTUKH. DYHKIUH OPraHOUIIOB KIETKH.
Bxirouenwust.

Snpo — perynsaTopHbIi HeHTp KiIeTku. CTpoeHue sipa: sjepHast 000y104Ka,
KapHoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

Hemoncmpayuu:



Ilopmpemui: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P.
Bupxos,[Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panximna, K.M. bap.
Juacpammor: «PacnpegeneHne XUMHAYECKUX JJIEMEHTOB B HEXKUBOU
MIPUPOE»,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIE».
Tabauyblr u cxemsl: «lepuoguyeckaa Tabamua XMMUYECKUX

9/1EMEHTOBY»,

«CTpoeHrne MOJEKyJbl BOAb», «buocuHTe3 Oenka», «CTpOEHHE MOJEKYJIbI

OenKkay,

«Ctpoenue pepmenTtay, «Hyknennosbie kucnotsl. JJTHK», «CTpoeHre MOJIEKy bl

ATODy,

«CTpoeHHE DYKapHUOTHYECKOM KIETKW», «CTpoeHue >KUBOTHOW KIIETKHY,

«CTpoeHue pacTUTEIBPHON KIETKW», «CTpOEHUE NMPOKAPUOTUYECKOU KIETKHY,
«CTpoeHue szipa KIETKN», «YTIeBOAb, «JIumuab.

Obopydosanue: CBETOBOM MHKPOCKOI, OOOpYyIOBaHUE MJis IPOBEICHUS
HaAOJIOICHUI, U3MEPEHHH, 3KCIEPUMEHTOB, MHUKpPOIpenapaThl pPacTUTENIbHBIX,
YKUBOTHBIX U OaKTE€pUAIbHBIX KJIETOK.

Jlabopamopnvie u npakmuueckue padoomol:

JlaGopatopnass pabora Ne 1. «/3ydyeHue KaTaJIUTUUYECKON aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUIIa3bl WK KaTajaasbl)».

JlaGoparopuas pabora No 2. «M3yueHuwe CTpOeHHsSI KJIETOK pPaCTEHUH,
YKUBOTHBIX U OaKkTepuil Mo MUKPOCKOIIOM Ha FOTOBBIX MHUKpOIIpEnapaTax U ux
ONHMCAHUEN.

Tema 4. JKuzHeneATeJIbHOCTH KJIETKHU

OOmeH BemiecTB, WIM MeTaboim3M. AccHUMUIANUSA  (TUIACTHYECKUM
OOMEH) U JUCCUMUJIISLUS (PHEPreTUUeCKUd OOMEH) — JIB€ CTOPOHBI €IMHOTO
npoiiecca Metabonuzma. Poib 3aKOHOB COXpaHEHHUs BELIECTB M HDHEPIUU B
MOHMMAaHUU METaboIM3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOPHBIA UM  TreTepoTpodHbii. Pomb
(hepMEeHTOBB 0OMEHE BEILIECTB U MIPEBPAIIEHUN YHEPTUHU B KIIETKE.

®ortocunTe3. CBeroBas u TemHOBas (a3l (¢GoTocuHTe3a. Peakuuun
dborocunTeza. DddexTuBHOCTH (PoTocuHTe3a. 3HaueHue (OTOCUHTE3a IS
KU3HU Ha 3emuie. BrnusitHue ycnoBuid cpenbl Ha  (POTOCHMHTE3 W CHOCOOBI
MOBBIIIIEHUS €r0 MPOAYKTUBHOCTHY KYJIbTYPHBIX PACTCHUM.

XeMmocuHTe3. XeMOCUHTE3UPYIOIINe OaKkTepru. 3HaUYeHUE XEMOCHUHTE3a JIs
YKA3HUHA 3eMIIe.

OHepretuueckuit  obmMeH B KjeTke.  PacmiersieHne  BeIECTB,
BBIJICJICHUE M AaKKYMYJUPOBAaHUE SHEPIHM B KIETKE. JTalbl YHEPreTHUECKOro
oOmena. ['mukonu3. bpokenne m ero Bumbl. KucmopomHoe okucieHue, WA
KierouHoe npixanue. OkucnurensHoe QocdopunupoBanue. IHPEKTUBHOCTD
HHEPIreTUIECKOro OOMeHa.



Peakuuu wmatpuuHoro cuHte3a. I'enetmdeckas wuHdbopmanus u JHK.
Peanuzanus reHetudeckoil mHopmanuu B KieTke. ['eHeTHUecKuil Ko U ero
cBoiicTBa. Tpanckpumnius — MaTpuunbiii cuaTe3 PHK. Tpancnsanus — 6unocunTes
Oenka. Ortamnbl TpaHcisiiuu. KomupoBanue amuHokucioT. Ponb pubocom B
OnocuHTe3e OenKa.

Heknerounsie ¢opmbl  XKu3HM —  BUpycbl. Mcropust — OTKpBITHS
BupycoB (.M. VMBanoBckuii). OCOOEHHOCTH CTPOEHUS U >KU3HEHHOTO IUKJIA
BUpycoB. bakrepuodaru. bonesnn pacteHuii, KUBOTHBIX M 4YEJIOBEKa,
BbI3bIBa€Mble BHUpycamMu. Bupyc wummyHonedwuimra yenmoBeka (BUY) -
Bo3Oyautens CIIMJla. OOpaTHas TpaHCKpUIILMs, peBEepTaza U HMHTErpasa.
[IpodunakTuka pacpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHHM.

Hemoncmpauyuu:
Ilopmpemuwi: H.K. Konbnos, J[.1. Banosckuii, K.A. Tumupszes.
Tabauybl u cxembl: «Tunbl NUTaHMs», «MeTabonnsmy»,

«MunTtoxoHapUa»,

«OHepretnyeckuii odmen», «Ximoporacty, «PorocuHTe’», «CTpoeHue
JIHK»,
«CtpoeHue u (QyHKIHMOHUpOBaHUE TeHay, «CuHTe3 Oenka», «l'eHeTmyeckuit
KOJI»,
«Bupyce», «bakrtepuodarn», «CTpoeHne M >KU3HEHHBIM LMK BHpyca
CII1/a,6axtepuodaray», «Permnukanus JHK».
ObopydosaHue: moaenun-annankauum «YasoeHume [OHK wu

TPaHCKPUNLUMAY,

«buocunres 6enkay, «CTpoeHHe KISTKU», MoAelb cTpykTypsl JJHK.
Tema 5. PazMHoOKeHHe U HHAUBU/IYAJbHOE PA3BUTHE OPraHU3MOB

Kietounblii 1uKkII, WM KU3HEHHBIM LUK KiIeTku. MHTepdaza u MUTO3.
[Ipouieccrl, mpotekaromue B uHTepdase. Perukanus — peakuus MaTpUIHOTO
cunteza JIHK. Ctpoenue xpomocomM. XpOMOCOMHBIM HAO0Op — KapHOTHIL
JunmouaHeli W TalJIOUAHBIA ~ XPOMOCOMHBIE — HAOOpbl.  XPpOMaTHUBI.
[{uTosiOrMUECKHE OCHOBBI PAa3MHOXKEHUS W HMHAUBUAYAIBHOIO Pa3BUTHUSA
OpPraHu3MOB.

Henenue knetku — muto3. Cranun muto3a. [Ipouecchl, mporcxoasiiue Ha
Pa3HbIX CTAMSIX MUTO3a. BHOJIOrMYeCKN CMBICIT MUTO34.

[Iporpammupyemasi ruOeIh KIETKU — aromnTo3.

dopMBbI pa3MHOKEHHSI OPTaHU3MOB: OecIoyioe U mojioBoe. Bubt 6Gecronoro
Pa3MHOXKECHUS: [ICJICHUE HAaJABOE, IOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BET€TaTUBHOE pPa3MHOXKEHUE. UckyccTBeHHOE
KJIOHUPOBAaHHWE OPraHU3MOB, €r0 3HAUEHUE [T CEJIEKIIUU.

[TonoBoe pa3MHOKEHHE, €T0 OTIUYHUS OT OECTIOJIOTO.

Meito3. Ctaguun meiiosa. [Iporeccesl, mpoucxXoasiume Ha CTaausIX Menosa.



IToBenenne xpomocoMm B Meio3e. Kpoccunroep. buosiornueckuid CMbICT U
3Ha4YeHUE MeHo3a.

'amerorenes — mporecc oOpa3oBaHUs TOJIOBBIX KJIETOK Y >KHUBOTHBIX.
[TonoBbie *ene3bl: CEMEHHUKU U auuHUKH. OOpa3oBaHUe U pa3BUTHE MOJIOBBIX
KJIETOK — TameT (ClepMaTo30H, SWIEKIeTKa) — CIepMaTOreHe3 M OOTEHE3.
OcoOEHHOCTH CTpOEHUsl SUIEKIETOK M CrepMaro3ouaoB. OII010TBOPEHHE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOreHE3). OMOpPHOHAIIBHOE pPa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAILHOTO Pa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX:
npobieHue, racTpyJisus, OpraHOTreHE3. [TocTamOpuroHaNBHOE
pazBuTHe. TUMBI TOCTIMOPHOHAIBHOTO  PAa3BHUTHS: MPSAMOE, HEIPSIMOE
(mruuHOYHOE). BrusiHME cpesibl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE
BBI3BIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pasBurne pacteHuil. OHTOr€He3 IBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHH, CTAINU PA3BUTHSL.

Hemoncmpayuu:

Tabnuyer u cxemvl: «POpMBI Pa3MHOKEHHS OPraHU3MOB», «JIBoWHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHUid», «BereraTuBHOE pa3MHOKEHUE
pacTeHui»,

((I[GJIGHI/IG KJICTKHN 6aKTepHﬁ)>, «CTpOeHI/IG ITOJOBBIX KIICTOK», «CTpOGHI/Ie
XPOMOCOMED»,

«Knerounsii nukn», «Pemmukanus AHK», «Mwuto3», «Meio3», «lIpsmoe u
HENpsIMOE pa3BUTHE», «l'aMeTOoreHe3 y MIICKOMUTAIOMNX ¢ YEJIOBEKay,
«OCHOBHBIC CTaJIM OHTOICHE3a».

Obopyodosanue: MHKPOCKON,  MuUKpomnpemnaparsl  «CriepMaTo30Uibl
MJICKOTTUTAIOMIETO», «AUIEKIEeTKAa MIICKOIMUTAIOIIETO», «KaproKknHe3 B KIIETKax
KOpEIIIKa JIyKa», MarHUTHAas MOJe/ib-anIinKauus «JleneHue KiIeTku», MOJEb
JIHK, Mmonenb meTagazHOM XpOMOCOMBI.

Jlabopamopuvie u npakmuyeckue padomot:

JlaGoparopnas pabora Ne 3. «HaOmromeHne mMuTo3a B KIIETKAaX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOMpenaparaxy».

JlaGoparopuas pa6ota Ne 4. «M3ydeHue CTpOCHHS IOJOBBIX KJICTOK Ha
TOTOBBIX MUKpOIIpenaparax.

Tema 6. HaciieacTBeHHOCTh M U3MEHYUBOCTH OPraHU3MOB

IIpenmer wu 3amaun renetuku. HMcropuss pasButuss reHeTuku. Ponb
IUTOJIOTMM W AMOPUOJIOTMM B CTAHOBIIGHWM TEHETHKW. BKiIam pOCCUHCKUX U
3apyOeXHbIX  YU4€HBIX B  pa3BUTHE TCHETHUKU. MeETOJAbl  T'€HETHKHU
(TMOPHUIOTOTUYECKHUH, LUTOT€HETUYECKUH, MOJIEKYISIPHO-TEHETUYECKHIA ).
OCHOBHBIE T€HETUYECKUE MOHATHUS. | eHeTHUeCcKass CUMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKPELIUBAHUM.



3aKOHOMEpPHOCTM  HACIECJOBAaHMUS  NPU3HAKOB,  yCTaHOBJIEHHbIE [
Menaenem. MoHOTHOpUAHOE CKpeIIMBaHHWE. 3aKOH €AMHO-00pasusi THOPHUIOB
MEpBOro  MOKoJeHud. [IpaBWio TOMHHMPOBaHUSA. 3aKOH  paCIICIUICHUS
npu3HaKkoB. ['unore3a ynctorsl rameT. [10aHOE M HEMOJTHOE JOMUHHUPOBAHUE.

JHuruOpuaHoe  cKpellMBaHWe. 3aKOH HE3aBUCUMOTO  Haclel0BaHUs
npu3HakoB. [{uToreHernueckre OCHOBBI  JUTHOPHUIHOTO  CKPEIIMBAHUS.
AHanuzupyromee CKpEIlIMBaHUE. Hcnonp3oBanne AHAJIM3UPYIOLIETO
CKpEIIMBaHUs JIsl ONIPECIICHHS TeHOTUIIA 0OCOOU.

CuemienHoe HacienoBaHwe Tmpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEIOBAaHUIO TeHOB. HapylieHne cuenienns reHOB B pe3yJbTare
KPOCCHHIOBEpa.

XpOMOCOMHAasI TEOPHS HACIEICTBEHHOCTH. | €HETUUECKHE KapThI.

I'enetnka nosa. XpoMOCOMHOE OIpEIEIICHUE T10Ja. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OoMOrameTHele W rereporaMeTHble OpraHu3Mbl. HaciemoBanue
MPU3HAKOB,CIEIJICHHBIX C MOJIOM.

N3MeHYnBOCTSD. Bunet W3MEHUYHMBOCTH: HEHACJIEACTBEHHAS u
HaclieACTBeHHad. Poib cpeabl B HEHACHEACTBEHHOW  M3MEHYHUBOCTH.
XapakTepucTuka MOJU(PUKAIUOHHON W3MEHUYMBOCTHU. BapuallMoHHBIH psj U
BapualMoHHass KpuBas. Hopma peakuum npusHaka. KoinuecTBeHHbIE W
KAueCTBEHHbIC MPU3HAKKM U UX HOpMa peakuuu. CBoicTBa MOAU(PUKAIUOHHOM
V3MEHUYUBOCTH.

HacnencrBenHas, win reHOTUNHYECKAs, U3MEHUYMBOCTh. KomOuHaTHBHAas
U3MEHYMBOCTh. Melo3 M TOJOBOM TMpoIecC — OCHOBa KOMOWHATHBHOM
W3MEHYMBOCTU. MyTalMmoHHas W3MEHYMBOCTh. Kiaccudukanus MyTaiui:
T€HHbIC, XPOMOCOMHBIE, TEHOMHBIE. HacTOTa U MPUYMHBI MyTaluii. MyTareHHbIE
dbakTophl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACIEACTBEHHON H3MEHUYHMBOCTH
H.M. BaBunoga.

BuesnepHnas HacneACTBEHHOCTh U U3MEHYMBOCTb.

I'enetuka uvenoBeka. Kapuorun uenoBexka. OCHOBHBIE METOAbI T'€HETHUKHU
YEJI0BEKA: reHeaJIOTUYeCKU, ONMM3HEIOBEIHN, LIMTOr€HE TUYECKHUM,
OMOXUMHUYECKUN, MOJICKYJSIpHO- TeHeTHudeckuil. CoBpeMEHHOE OIpeelieHre
TE€HOTHUIIA: TTOJJHOTEHOMHOE CEKBEHUPOBAHHE, TCHOTUIIMPOBAHUE, B TOM YHCIIE C
nmomompio IIIIP-amanu3a. HaciencTBeHHbIe 3a00JIeBaHMS YEIIOBEKA: T'CHHBIC
0o0se3HH, 00JIE3HHU ¢ HACIIEACTBEHHOMN
PEeAPACOIOKEHHOCThIO,  XpOMOCOMHBIE  Oosiesnu.  Comaruueckue W
reHepatuBHble MyTanuu. CTBOJIOBbIE KieTKH. [IpuHIMIIBI 310pOoBOro 00Opasa
JKU3HU, AUArHOCTUKU, MPO(UIAKTHKM U JICUCHUS TEHETUYECKUX OOoJie3HEel.
Menuko-reHeTH4eCKOe KOHCYJIbTUPOBAHUE. 3HAYCHUE MEAUIIMHCKOW T€HETHUKH B
MIPEIOTBPAICHUH U JICYCHUU TCHETHUECKNX 3a001€BaHU YEIOBEKA.

Hemoncmpayuu:
llopmpemwvi: I'. Mennens, T. Mopran, T. ne  Opus, C.C.



Yersepukos, H.B. Tumodees-Pecosckuii, H.. BaBuios.

Tabnuywer u  cxemv:  «MOHOTMOPHIHOE  CKpEUIMBaHWE M €r0
LUTOTE€HETUYECKAas: OCHOBa», «3aKOH PACLICIUICHHUS W €r0 LUTOTCHETHYeCKas
OCHOBa», «3aKOH YHCTOThI ramer», «JlurudpugHoe  CKpeuMBaHUE,
«llutonornyeckue  OCHOBBI ~ JIUTHOPUIIHOTO  CKpelIUMBaHUs»,  «Meio3y,
«B3auMozeicTBie ajuIeNbHBIX TE€HOBY», «l €HeTHMYecKne KapTbl pacTEHHUI,
JKUBOTHBIX U 4YeJIOBeKa», «I'eHeThKka mojay, «3aKOHOMEPHOCTH HACJIEIOBAHMS,
CUEIJIEHHOTO0 ¢ mnoJioM», «KapuoTUmbl YelloBeKa M JKUBOTHBIX», «Buabl
U3MEHUYMBOCTHY», «MomudukannonHas U3MEHUNBOCThY», «HacnemoBanue pesyc-
daktopay, «I'eHeTHKa Tpynm KpoBW», «MyTallnOHHAS U3MEHIHUBOCTHY.

ObopydosaHue: Mmoaenn-annanKkaumnm «MoHornbpugHoe
CKpeLlnBaHune,

«Hemonnoe nomuHupoBanuey», «JuruOpunnoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHUKPOCKON U MuKpomnpenapaT «lpozoduna» (Hopma, mMyTanuu
(OpMBbI KpBUIBEB U OKPACKH Tela), repoapuii «I"opox MoCeBHOMN».

Jlabopamopuvie u npakmuyeckue padoomoi:
Jlabopatopnass pabora Ne 5. «U3yueHue pe3ynbTaToB
MOHOTHUOPUJTHOTO UUTHOPUHOTO
CKpEIIMBaHUs y IPO30(HIIBI Ha TOTOBBIX MHUKPOTIpEIIapaTaxy.

JlabopaTtopHast paborta Ne 6. «l3ydenne MoaupUKaIMOHHON
W3MEHYHUBOCTHU,TIOCTPOCHUE BAPUAIIMOHHOTO PAJla U BApUAITMOHHON KPUBOID.
JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuil y Apo3oduiibl Ha

TOTOBBIXMHKpOIIpEriapaTaxy.

[Ipaktuueckas padora Ne 2. «CocTaBiieHHe U aHAIHN3 POAOCIOBHBIX
YEJI0BEKA.

Tema /. Cesekniusi oprann3mMoB. OCHOBBI OHOTEXHOJIOTHH

Cenekuys Kak HayKa U Mpouecc. 3apoKICHUE CEJIEKIUUA U JTOMECTUKALUS.
VYuenue H.M. BaBuioBa o0 1EHTpax NPOUCXOXKIACHUS W MHOrooOpasus
KYJBTYPHBIX pacTeHui. LIEeHTpbI MPOUCXOKACHNUS JOMAIIHUX KUBOTHBIX. CopT,
IOpOJIa, ITaMM.

CoBpeMEHHBIE METOABI CEJNEKIMU. MAacCoBbIW W MHIWBUIYaIbHBIN
OoTOOpBl B CENIEKIIMM pPACTeHWH U KUBOTHBIX. OIlleHKa 2JKCTephepa.
brnuskopoacTBeHHOE cKkpenuBanne — HOpuauHT. Yucras nmuausa. CkpenuBaHme
YUCTBIX JIUHUM. ['eTeposuc, winu rubpuaHas cuia. HepoacTBeHHOE CKpelIMBaHNue
— ayropumunar. OtmanénHas tubpuausanus U e€ ycnexu. VcKycCTBEHHBIH
MyTareHe3 W IIOJy4YE€HUE MOJMUIUIOUAOB. JIOCTHIKEHUs CeNeKIUMU PACTEHUM,
JKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak oTpaciib MPOU3BOACTBA. ['€HHAasi MHXKEHEpHs. ITarlbl
co3nanusi pekomOnHantHoit JIHK wm Tpancrennsix opranusmoB. Kierounas
WHKECHEPHS.

Kinerounble  KynbTypel.  MUKPOKJIOHAIBHOE  PAa3MHOKEHHE  PACTEHUMU.



KiionupoBanue BBICOKONIPOIYKTHBHBIX CEIBbCKOXO35MCTBEHHBIX
OpPTaHU3MOB. Okosorudeckue u 3tndeckue npodnemsl. [MO — renetnyecku
MOU(ULIPOBAHHBIE OPTaHU3MBI.

Jemoncmpayuu:

Ilopmpemwui: H.W. BaBunos, 1.B. Muuypun, I'.J[. Kapneuenko, M.D.

HBanoB.

Tabauywl u cxemsi: kKapTa «L{eHTpBI TPOUCXOXKIEHUS U MHOTOOOpa3us
KYJIbTYPHBIXpACTEHUI», «[lopoapl  HOMAIIHUX  KUBOTHBIX,

«CopTta  KyJIBTYPHBIX PACTEHUW,
«Otnanéunas rudpuanzanus», «Padorer akagemuka M.D. MBaHoBay,
«ITonunmonaus»,
«O0bekThl  OnorexHonorun»,  «Kierounele  KyJabTypel U
KJIOHUPOBAHHUEY,

«KoHCTpyHnpOoBaHHE U IEPEHOC TEHOB, XPOMOCOMY.

Obopyoosanue.: MyJSKY TJI0JIOB U KOPHEIUIOJOB AUKUX GOPM U
KYJIbTYPHBIXCOPTOB pacTeHui, repoapuii « CelbCKOX03SIIICTBEHHBIE PACTEHUSI.

Jlabopamopnwie u npakmuueckue paoomai:

Okckypcuss «OCHOBHBIE METOABI M JOCTHKEHHS CEJIECKUUHA PACTEHUW WU
JKMBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIMIO, TJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO3SUCTBO, JIaboOpaTOpUIO
arpOyHUBEPCHUTETA WM HAYYHOTO LICHTPA)».

11 KJIIACC

Tema 1. dBonoumnoHHaA 6uonorus

[Ipenmnocbulkn BO3HUKHOBEHUS SBOJIIOLMOHHOW TEOPUHU. DBOJIIOLUOHHAA
Teopust U €€ MecTo B OMOJOTMU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA PA3BUTHE
OMOJIOTUY U IPYTUXHAYK.

CeunerenscTBa 3BOMIOLMM. [laneoHTONMOTHYECKHE: TOCIIENOBATEIBHOCTD
NOSIBJICHHS BUJOB B MaJCOHTOJIOTMYECKON JIETONMUCH, MEPEeXOJHbIe (HOPMBI.
buoreorpaguyeckue: cxoacTBO M paznuuue ¢ayH U (IOp MaTEpUKOB U
OCTpPOBOB.

OMOpHOJIOTHUECKHUE: CXOJICTBA W Pa3Iu4usl SMOPHOHOB pa3HbIX BHUJIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTUYHBIE,
pYJUMEHTApHBIE OpPTaHbl, aTaBU3Mbl. MOJNEKYISIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METaOOJMYECKUX MyTeH y BceX
OpPraHNU3MOB.

OpomonmonHas teopusi Y. [lapBuna. IIpennocbuiku BO3HUKHOBEHHS
JapBuHU3Ma. JIBMOKyliue CUJIbl 3BOJIFOLUU BUJIOB 1o JapBuny
(U30BITOYHOE pPa3sMHOXKEHUE IIPU OTPaHUYEHHOCTH pecypcos,
HeomnpenenéHHas  M3MEHYUMBOCTb, 00pbOa 3a CylIecCTBOBAaHUE, €CTECTBEHHBIM
otbop).



Cuntetnueckass teopus sBomonnu (CTD) u e€ OCHOBHBIC

nonoxxenus. Mukpoasosntonus. [lonmynsiuus Kkak eAMHUIIA BUAA

Y 9BOJIIOLIUU.

JIBroxytue cuiibl (pakTopbl) 3BOJIIOIMK BUAOB B IpUpojie. MyTalluOHHBIN
IpoIecC 1 KOMOMHATUBHAS M3MEHYHMBOCTh. [lomymsiiimoHHbIE BOJHBI U Jpeid
reHoB. M3oss1ust uMHUrpanusi.

EctecTBeHHbIlt 0TOOp — HampaBisomui (akTop dBoONHH. DOpMBI
€CTECTBEHHOT00TOOPA.

[IpucrnocoOaeHHOCT,  OPraHM3MOB KakK  pe3yJlbTaT  HBOJIOLHU.

[TpumeprpinpucnocoOaeHUN y OpraHu3MOB.
Apomopdo3bl 1 HINO-aJaNTAIHH.

Bun u Bugoo6paszoBanue. Kpurepun Buga. OcHOBHBIE (HOPMBI
BUI000pa30BaHUS: TEOrpaPUIECKOe, IKOJIOTUYECKOE.

MakposBomorusi.  Popmbl  3BOTIOUMU:  (UIIETHYECKaS,

JIMBEPreHTHAs, KOHBEPI€HTHAs, MMapaJljIeIbHasl.
Heo6GpaTuMOoCTh 3BOJIOLNH.
[IpoucxoxneHne OT HECNEeUHATM3UPOBAHHBIX IPEIKOB.
[Iporpeccupyromasicrnenrnanu3anus. AganTuBHas
paauanus.

Jemoncmpavyuu:

Ilopmpemuwi: K. JInunnei, JK.b. Jlamapk, Y. lapsun, B.O. KoBanesckuii,
K.M. bap,3. I'ekkens, ®. Mromnep, A.H. Cesepiios.

Tabauysr u cxemwvl: «Pa3BuTHE OPraHUYECKOro MUpa Ha 3emiey,
«3apoAbIIIUIO3BOHOYHBIX KUBOTHBIX», «ApxeonTepukc», «DPopmbl OOpHOBI 3a
CYILIECTBOBAHHEY,

«EctecTBeHHbIN 0TOOPY, «MHOTO00pa3ue COpToOB pacTeHui», «MHoroobpasue

MMOPOAKUBOTHBIX), «Ilonmyysiuumy,  «MyTanuoHHas
U3MEHUYUBOCTEY», «ApoMopdo3bI»,

«Mnuoanantarumny, «OO0mas aerenepaius», «JBUKylue CUIIbI dBOJIOIUI,

«Kapra-cxema Mapuipyra nyremectsus Y. JapBuHa»,
«boppba  3a CYILIECTBOBAHHEY,
«[IpucnocobneHHoCTs  OpraHu3moBy»,  «leorpaduueckoe
BUI000pa30BaHuey,

«DKOJIOTUYECKOE BUA000PA30BAHUEY.

ObopydosaHue: KOJUIEKIHSI HACEKOMBIX C PA3IMYHBIMU TUIIAMHU OKPACKH,
Ha0Op IJIOOB M ceMsiH, KoJuieKuus «IIpuMephl 3alUTHBIX NPUCTIOCOOJICHUN Y
XKUBOTHBIX», MoJielb «OCHOBHBIEC HAIIPaBIICHUS SBOJIONUI», 00BEMHAS MOJIENb
«CTpO€eHrE TOJIOBHOTO MO3Ta MIO3BOHOYHBIX.

buoreorpaguueckass kapra mupa, KosieKius «@DPOopMbl COXPaHHOCTH
HCKOITAEMBbIX JKUBOTHBIX M pacTeHui», moaenp amumkanusa «llepekpéct
XpOMOCOM», BIaxHble mnpenapatel «Pa3zButue Hacekomoro», «Pa3Butne
JATYIIKW», MAKPONpENnapar



«Apozoduna» (Hopma, MmyTanuu GOpMbI KPbUIbEB U OKPACKU TEINA).

Jlabopamopuvie u npakmuyeckue padoomoi:

Jlabopatopnas pabora Ne 1. «CpaBHeHuE BHAOB IO MOP(OIOTHYECKOMY
KPUTEPHIO».

Jlabopatopnass pabora Ne 2. «Omwmcanue  NpUCIOCOOJICHHOCTU
OopraHu3Mau €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3emJie

JloHay4HbIE MPENCTABICHUS O 3apPOXKICHHM KU3HU. HaydHble TMIOTE3bI
BO3HUKHOBEHHUS >XU3HM Ha 3emiie: a0MOreHe3 W maHcrnepmus. XuMuyecKas
HBOMIONMUS. AOUOTEHHBIM CHUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTaHUYECKHX.
OKCIIEpUMEHTAIIBHOE TOATBEPKICHUE XHWMHUYECKOM »5Boouud. HavyanbHbie
sTanbel Ouosormyeckord HBomonuu. ['mmoreza PHK-mupa. PopmupoBanue
MEMOpaHHBIX CTPYKTYp M BO3SHUKHOBEHHME MPOTOKJIETKU. [lepBhie KIETKH U HX
3BOJIIOIHSL. POPMUPOBAHNE OCHOBHBIX T'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hm Ha 3emne mno 3pam u nepuomam. Karapxei.
Apxelickas U nporepo3orickas dpbl. [lameo3oiickas spa W €€ NEPUOIBL:
KEeMOPHUICKUM, OpPIOBUKCKUMN, CUIIYPUICKHI, TE€BOHCKUM, KaMEHHOYTOJbHBIH,
IIEPMCKHH.

Me3o30iickast 3pa ¥ €€ NEpUOAbl: TPUACOBBIN, FOPCKUN, MEJIOBO.

Kaitno3olickas 3pa u €€ nepuo/ibl: MaJIeOreHOBbIN, HEOT€HOBBIMH,
AHTPONOT€HOBBIN. XapaKTEPUCTHKA KJIMMaTta u
rE€0JIOTHYECKHUX nponeccoB. OCHOBHBIE
ATarbl 3BOJIIOLIMU PACTUTEIBLHOTO U dKUBOTHOTO MUPA.
ApoMopdh03bl Yy paCTEHUM U )KUBOTHBIX.

[TosiBieHue, paciBeT U BEIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpPraHM4eCcKOro Mupa Kak OTpaKeHHE HBOJIOUMH. OCHOBHBIC
CUCTEMAaTHUYECKHUE TPYIIIbI OPraHU3MOB.

DBOJIIOLUSA  YEJIOBEKA. AHTpoOnonorus KakK HayKa. PazButne
MPEJCTABJICHUM O  INPOUCXOXKJICHUM  4YeloBeKa.  Meroapl  M3y4yeHUs
anTponorene3a. CxoACTBa U pa3inyuus YEIOBEKA U )KUBOTHBIX. CUCTEMAaTHYECKOE
MIOJIOKEHUE YEIIOBEKA.

HBwxkymue  cunbl  (pakTtopsl)  aHTpomoreHe3a.  HacneacTBenHas
U3MEHYMBOCTh M €CTECTBEHHBIM o0TOOp. OOIIeCTBEeHHBIM 00pa3 KU3HU,
W3TOTOBJIEHUE OPYAUN TPYAa,MBILLUICHUE, PEYb.

OcCHOBHBIE CTaAMM ¥ BETBH DBOJIOIMHU YEJIOBEKA: aBCTPAJIONUTEKH,
Yenosexk ymensiii, YenoBek mnpAMoOXoasimui, YenoBeKk HeaHIEPTAIbCKUM,
Yenosek pasymHbid. Haxoakn MCKOMaeMbIX OCTATKOB, BPEMs CYILIECTBOBAHUS,
00J1aCTh pacpOCTPaHECHUsI, 00HEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

YenoBeueckne packl. (OCHOBHBIE OOJBIINE pPachl:  €BPOMECOUTHAS
(eBpasmiickasi), Herpo-aBcTpajliougHasi (3KBaTOpuaibHas), MOHIOJIOHUIHAS
(a3uarcko-amepukaHnckasi). YepTsl  MPUCIOCOOJICHHOCTH  MPEJCTaBUTEIEH



YeJIOBEUECKUX pac K YCIOBHUSIM CYIeCTBOBaHMsS. EJMHCTBO yenoBeuecKkux pac.
Kputuka pacusma.

Jemoncmpavyuu:

llopmpemui: ®©. Penu, JI. Ilactep, A.W. Onapun, C. Munep, I'. FOpu, Y.

JlapBuH.

Tabauyvr u cxemvi: «Bo3amkHOBeHHE (COIMHEUYHON CHCTEMEDY,

«Pa3BUTHEOPTaHNYECKOTO MHUDPA», «PacrurenbHas
KJIETKaY, «KuBoTHas KJIETKaY,
«IIpokapuornueckass kineTka», «COBpeMEHHass CHUCTEMa OpPraHUYEeCKOro
MHUpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEIIOBEKa U YE€TIOBEKOOOPa3HBIX
00€3bsHY,
«OCHOBHBIE MECTa MAJIEOHTOJOTHYECKUX HAXOJOK MPEIKOB COBPEMEHHOTO
YEJIOBEKAY,
«/dpeBHenmme moam», «JpeBHne mrogm», «llepBeie  coBpeMeHHbIE
O,
«YemoBedeckue paco».

Obopyoosanue:  mynsoku  «[lpoucxoxnenne  yenmoBeka»  (OOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIIA, HEaHJEPTaablla, KPOMAaHbOHIIA), CIEIKU WIH
M300pKEHUS] KaMEHHBIX OpYyJIUi TMEePBOOBITHOIO 4eNOoBeKa (KaMHHU-YOIIIEPHI,
pyoOuna, ckpebna), TreoxXpoHoJoruyeckas Tabmuia, KoJuiekius «Dopmbl
COXPaHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTCHUIN.

Jlabopamopnvie u npakmuueckue padoomol:

[Ipaktuueckass pabora No 1. «M3yueHne MCKOMAaEMbIX OCTATKOB
PACTEHUM U )KUBOTHBIX B KOJUICKITUSX).

DKCKypcHusl «IBOJIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAyYHBIWUIIN KPAaeBETUECKUN My3eil).

Tema 3. Opranu3mbl U OKpPY:KaUIIas cpeaa

OKOJOTUSI KaKk HayKa. 3aJadd W pa3fenbl  3KOJIOTMH. MeTobl
AKOJIOTHYECKUX HCCICAOBAHUMN. DKOJOTHIECKOE MHPOBO33PECHUE COBPEMEHHOTO
YeJI0BEKa.

Cpennl oOWTaHUS OPraHU3MOB: BOJIHAS, Ha3€MHO-BO3AYIITHAS, TIOYBCHHAS,
BHYTPHOPTaHU3MEHHASI.

Oxonornueckue (daxktopel. Kiaccudurarums skonorudeckux (HaKkTOpOB:
abnoTtnyeckue, OWOTHYECKHE U AaHTPONOreHHbIe. JIeMCTBHE HKOJIOTHYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOuoTrnueckue (haKkTopHI: CBET, TeMIeparypa, BJIAKHOCT.
®ortonepuoausm. [IpucrnocoOiaeHns OpraHU3MOB K ACHCTBUIO aOMOTHYECKUX
bakTopoB. buosioruyeckre puTMBI.

buotnueckne  daktopel.  Buapl = OMOTHYECKUX  B3aMMOJICHCTBUIA:
KOHKYPEHITUS, XUIITHUYECTBO, CAMOMO03 U ero (opmbl. [lapazutusm, Koomepanus,



MyTyaJIn3M, KOMMEHCaIu3M (KBApTUPAHCTBO, HAXJICOHMUYECTBO). AMEHCAINU3M,
HEeWTpanu3M. 3HauyeHUe OMOTHYECKUX B3aMOJICCTBUU I
CYIIECTBOBAHHMS  OPTraHU3MOBB IIPHUPOJIHBIX COOOIIECTBAX.

DKOJOTUYECKUE XapPAKTEPUCTUKU Tonysiiuud. (OCHOBHBIE TOKA3aTeNH
MONYJISIIIUN: YUCIEHHOCTb, IJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTh, MPHUPOCT,
Murpanys. J[MHaMuka 4ucIeHHOCTH MOMYJISIIUK U €€ PerysIus.

Hemoncmpauyuu:
Mopmpemei: A. Tymbonbat, K.®@. Pynbe, 3. Mekkens.

Tabauyvl u cxemwr: kKapra «I[Ipupogasie 308 3emun», «Cpeapl 0OUTaHUS
opraHu3MoBy», «®oronepuonnsm», «llomynssuun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJISnA HHPY30puu-TyPenbkny, «[IuieBpie menm.

Jlabopamopnvie u npakmuueckue padoomol:
Jlabopatopuass pabora Ne 3. «Mopdoaoruyeckne OCOOCHHOCTH
pPaCTeHHUIIN3 pa3HbIX MECT OOUTAHUSY.
JIaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB
KOJIeyCcay.
[TpakTraeckas pabota Ne 2. «Ilomcd€r MIOTHOCTH MOMYIALUN Pa3HBIX
BUJIOBPACTEHUIN».

Tema 4. CoobuecTBa U IKOJIOTMYECKHE CUCTEMBI

Coo01iecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHIOBasd,
MPOCTPAHCTBEHHAsA, Tpoduueckas (muiieBas). Bunbl-nomuHantel. CBsi3u B
OHOIIEHO3E.

DKkoJjornyeckue Ccuctembl (dKocuctemsbl). [loHsTHe 00 »KOCHCTEME U
ounoreonenoze. MDyHKIMOHATBHBIE KOMITIOHEHTBI 3KOCHCTEMBI: IPOMYIICHTHI,
KOHCYMEHTHI, peylieHThl. KpyroBopoT BeIecTB U MOTOK SHEPTUU B SKOCUCTEME.
Tpoduueckue (TUIIEBBIE) YPOBHU SKOCUCTEeMBbI. [luIeBble IIeMU U CETH.
OCHOBHBIE TTOKa3aTeNu YKOCUCTEMBI: Onomacca,

MPOIYKITHS. DKOJIOTHIYCCKUE TUPAMUIBL: MTPOIYKIIMHA, YUCICHHOCTH, OMOMACCHI.
CBolicTBa SKOCUCTEM: YCTOMYMBOCTD, CAaMOPETYIIsIus, pazButue. CyKieccus.

[IpuponHble SKOCHCTEMBI. ODKOCHCTEMBI O03€p M peK. ODKOCUcTeEMa
XBOWHOTO WJIM IIUPOKOJIMCTBEHHOIO Jieca.

AHTpOIIOT€HHBIE DKOCUCTEMBI. ATPO3KOCUCTEMBI.

YpO03KOCUCTEMBL.
buonornueckoe u X0351iCTBEHHOE 3HAUEHUE arPOIKOCHCTEM U YPOOIKOCHCTEM.

buopasnooOpazue kak Qakrop ycrodunBocTH 3KocucTeM. CoxpaHeHue
OMOJOTUYECKOTO pa3HOOOpasus Ha 3eMIie.

VYuenue B.M. Bepnaackoro o ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ounocheprr. Kuoe BemectBo u ero ¢QyHkiuu. OcobeHHOCTH Omochephl Kak
rJI00aJIbHOM JKOCHUCTEeMBI. JIMHAMUYEeCKOe paBHOBECHME W OOpaTHas CBS3b B
ouocdepe.



KpyroBopoThl BeniecTB 1 OMOr€OXUMHYECKUE [IUKIIBI 3JIEMEHTOB (YIiiepoja,
a3oTa).

3oHanbHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.
YemoBeuectBo B Omocepe 3emum. AHTPONOTEHHBIE HW3MEHEHUS B

ouocdepe.
['moGabHBIE KOJIOTHYECKUE TTPOOIEMBI.
Cocyl1ecTBOBaHHE TIPUPOIBI " YeII0OBEYECTRA. CoxpaHeHue

OwopazHooOpasmsi Kak  OCHOBa  ycroWumBocTH  Omocheprl.  OcHoBa
paIMoOHaIBbHOTO YIPABICHUSI MPHPOJHBIMH PECypcaMH M WX HCIOJIh30BaHUE.
JlocTrxeHust OMOJIOTUN M OXpaHa TPUPO/IBL.

Hemoncmpauyuu:
llopmpemuwi: A.JIx. Tenciu, B.H. Cykaués, B.. Bepnaackuii.
Tabauysl u cxemol: «luwesble uenu», «buMOLLEHO3: COCTaB MU

CTPYKTYpa»,

«IIpupoaHeie COO0IIEeCTBaY, «enn MATAHUSY, «IKOJIOTUYECKAst
MAPaMUIa»,
«buocepa u  demoBek», «IDKocHCTeMa  IIMPOKOIMCTBEHHOTO  JIEcay,
«JKocuCcTEMa XBOMHOro Jeca», «buorneno3 Bogoéma», «ArpoIeHO3Y,
«IIpumepHple aHTPONOTEHHBIE BO3ACHCTBHSA Ha MpuUpoxy», «BaxnHenmme
HMCTOYHUKH 3arpsi3HEHUS] BO3/lyXa M TPYHTOBBIX BOI», «[louBa — BaxHeminas
coctaBisitonias  omocdeps», «DakTopbl Aerpaganuu nous», «llapHUKOBBII
abdext», «DakTOpsl PaTMOAKTUBHOTO 3arpsi3HeHus Ouocdeps», «OOmas
CTpyKTypa buochepsi», «Pacrpoctpanenue xu3Hu B 6unocheper,
«O30HOBBIN  2kpaH Ouochepn», «KpyroBopor yriepoga B Ouochepe»,
«KpyroBopoT azora B Ipupoae».
OOGopynoBanue:  MOJAENb-aNTIIUKAIINS «Tunmunsbie OHMOLIEHO3bI»,
repOapuit
«PactutenbHple  cooOmiecTBa», Koiuiekiuu — «buwomeHo3»,  «Bpemurenu
BOKHEUIIIUX CEJIIbCKOXO3SIMICTBEHHBIX KYJIbTYp», TepOapuud U  KOJUICKIIUU
pPacTeHHM W >KUBOTHBIX, MPUHAJJICKAIIUE K Pa3HBIM IKOJOTUUECKUM TpyIIaM
onHoro Buaa, Kpachas kuura Poccuiickoit ®enepanuu, wu300paKeHUs
OXpaHSEMbIX BUJIOB PACTCHUU U JKUBOTHBIX.
INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBbI

NO BUOJIOTMU HA YPOBHE CPEAHEIO OBLLIEFO O6PA3OBAHUA

Cornacno ®I'OC COOQO ycraHaBiauBaloTCs TpeOOBaHUS K pe3yjbTaTam
OCBOCHMSI OOYyYalOIMMHUCS TIPOTpaMM  CpPEAHEro OO0Iero oOpa3oBaHUS:
JMYHOCTHBIM, METANIPEAMETHBIM H MPEAMETHBIM.



JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX PE3YJIbTATOB OCBOCHUA mpeaMera «bHosorus»
BBIJICIICHBl  CIEAYIOIIME  COCTABISIIOLIME:  OCO3HAHUME  O0YyYaroIIUMHMCS
POCCUHCKON TPaKJaHCKOM HWIECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO,
CaMOCTOATEIILHOCTH M CaMOOIPEACIICHNUI0, HAJMYUE MOTHUBAILMU K OOYYEHHIO
OuoJorKy, 1EeJIeHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJICHUN JTUYHOCTH Ha
OCHOBE KJIFOUEBBIX IIEHHOCTEH U HCTOPUUECKUX Tpaguuun pa3BUTHS
OHOJOTMYECKOTO 3HAHUA, TOTOBHOCTb U CIIOCOOHOCTH OOYYarOIIUXCS
PYKOBOJCTBOBaTbCA B CBOEM  AEATEIBHOCTH LIEHHOCTHO- CMBICIOBBIMU
YCTAaHOBKAMH, TPUCYIIUMHU CHCTEME OHMOJOTHYECKOTO OO0pa3oBaHUs, HAIWYUE
HKOJIOTMYECKOTO TPAaBOCO3HAHMS, CHOCOOHOCTH CTaBUTh LIEJIHM U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JIN4HOCTHBIE  pE3YJILTATHI OCBOCHUS npeamera «buonorus»
JOCTUTAIOTCSI B €AMHCTBE  Y4YeOHOM W  BOCHUTATENIBHOM  JI€ATEIbHOCTH
B COOTBETCTBHM C TPAJULUMOHHBIMUA POCCHMCKHMH COLHOKYJIBTYPHBIMU,

MCTOPUYECKUMU M JYXOBHO- HPABCTBEHHBIMU LEHHOCTSIMH, IPUHATBIMU B
oOLIEeCTBE MpaBWJIaMU W HOPMAMH MOBEIECHUS M CIOCOOCTBYIOT MpoleccaM
CaMOIIO3HAHUS, CAaMOBOCIIUTAaHUA H CaMOPA3BUTHUSA, DPA3BUTHUS BHYTPEHHEU
MO3ULAN JIMYHOCTH, IIATPUOTU3MA, YBAXKEHUS K 3aKOHY W IIPABOIOPSJIKY,
YEeJOBEKY TpyJa U CTapiieMy IMOKOJEHHIO, B3aUMHOTO YBa)XEHUS, OEPEKHOTO
OTHOULIEHUSI K KyJIbTYPHOMY HACJIEOUIO W TPATULMUSAM MHOTOHAIIMOHAJIBHOIO
Hapogaa Poccutickon @enepanuu, NpupoJie U OKPYKarolIeh cpee.

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS Yy4eOHOro mpeamera «buomorus
JOJDKHBI  OTpa)KaTh TOTOBHOCTh 151 CIIOCOOHOCTH oOyyaromuxcs
PYKOBOJICTBOBAThCS  CPOPMUPOBAHHON BHYTpPEHHEW TMO3UIMENH JIUYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpHUEHTAIIMH, MO3UTHUBHBIX BHYTPEHHHUX YOCKICHUIA,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHUHCKOTO  OOIIECTBA,
paclIMpeHUE )KU3HEHHOTO OIbITA U ONBITA IESITEIBHOCTH B MPOLIECCE PEATU3ALINU
OCHOBHBIX HAIPaBJICHUM BOCIIUTATEIBHOM AEATEIBHOCTH, B TOM YHCIIE B YACTHU:

1) rpaxaaHCKOro BOCIUTAHMA:

cOpPMHUPOBAHHOCTh ~ TPaKJAHCKOH  TMO3UIMM  OOydaromerocs  Kak
aKTHUBHOT'O M OTBETCTBEHHOIO YJICHA POCCHUICKOTO OOIIECTBA;

OCO3HAaHWE CBOMX KOHCTUTYIIHMOHHBIX TPaB W OOS3aHHOCTCH, yBa)KCHHE
3aKOHAH MPABOMOPIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IPH CO3JaHUN
y4eOHBIX MMPOEKTOB, PEIICHUH YUYeOHBIX M MMO3HABATEIBHBIX 33J1a4, BBHIIIOJHCHUH
OHMOJIOTMUECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh OTPEACNATh COOCTBEHHYIO TO3MIIMI0 TIO OTHOIICHUIO K
SIBJICHHSIM COBPEMEHHOM KU3HHU U OOBSICHATH ¢¢;

YMEHHE YUUTBHIBaTh B CBOUX JICHCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOIO
B3aMMOJICHCTBHS JIIOJICH C pPa3HBIMHU YOCKICHUSAMH, KyJIbTYPHBIMH LIEHHOCTSIMH



Y COLIMATIBbHBIM MOJIOKECHUEM;

FOTOBHOCTb K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX U HCCIEIOBATEIbCKUX 3aJ71a4, YBAXKHUTEIHHOTO
OTHOIIIEHUS K MHEHHUIO OIIMOHEHTOB MPU OOCYKJIECHHH CIOPHBIX BOIPOCOB
OHOJIOTUYECKOTO COJIePKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM JAEATEIBHOCTH;

2) MAaTPUOTHYECKOT0 BOCTTUTAHMSA:

c(hOpMHPOBAHHOCTH POCCHICKOM rPaXJaHCKOU UJIEHTUYHOCTH,
NIaTPUOTU3MA, YBaXXEHUs K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IE€pEN
Ponunou, ropmoctu 3a cBOM Kpal, CBOKO PoauHy, CBOM S3BIK U KYJBTYPY,
MPOIIUIOE M HACTOSAIIEE MHOTOHAMOHAIIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K NPUPOJHOMY HACIECIUI0 M TaMITHUKAM
IIPUPOJBI, AOCTHXKEHUAM Poccuum B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJOTHSX,
TpyAe;

CIOCOOHOCTh OLIEHMBATHh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBIIEHUE U
pa3BUTHE OWOJIOTMH, NMOHUMAaHUA 3HAYECHHUs] OWOJIOTMM B IO3HAHUU 3aKOHOB
IPUPOJIbI, B dKU3HU YEJIOBEKA M COBPEMEHHOIO OOLIECTBA;

uaenHas yoexKJIEHHOCTh, TOTOBHOCTh K CIYKE€HHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) MYXOBHO-HPaBCTBEHHOT0 BOCIIMTAHMS
OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoaa;
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, HATUYECKOTO
MMOBEJICHMUS;
CITIOCOOHOCTh OIICHWUBATh CUTYAIlMI0O M IIPUHHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;
OCO3HAaHME JIMYHOTO BKJIaJa B TMOCTPOCHUE YCTOWYMBOro OyayIlero;
OTBETCTBCHHOE OTHOUICHHME K CBOUM POJUTEISAM, CO3IaHUIK0 CEMbU Ha
OCHOBE
OCO3HAHHOTO TIPUHSATUSA IIEHHOCTEH CEMEWHOM MXKW3HU B COOTBETCTBUU C
TpaauusiMu HapoaoB Poccuu;

4) 3cTeTHYECKOro BOCIIMTAHHUS:
ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs ICTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIICCTBEHHBIX OTHOIIICHUH;
MOHUMAHUE HMOIMOHAILHOTO BO3JICHCTBUSI JKUBOW TIPUPOABI U €€
IIEHHOCTH; TOTOBHOCTh K CAMOBBIPQXCHHMIO B Pa3HBIX BHUAAX HCKYCCTBA,
CTpEMJICHUE TTPOSIBIISITH
KauecTBa TBOPUYECKOU JIMYHOCTH;
5) ¢pusuueckoro BocnUTaHUSA, (OPMHUPOBAHHUS KYJbTYPbl 310POBbA M
IMOIUOHAIBLHOTO 0J1AT OOy HSI:
MOHUMAaHWE W peau3alus 370pOoBOro M 0Oe30macHOro obpa3a >KU3HU



(3mopoBO€  MHUTaHWE, COONIOJIEHWE TUTHEHUYECKUX TIpaBUJl W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHITHH W OTABIXA, pErylsapHas ¢uzndeckas
aKTUBHOCTB), OEpPEeKHOIro, OTBETCTBEHHOTO M KOMIICTEHTHOIO OTHOIICHHS K
COOCTBEHHOMY (hM3UYECKOMY U TICUXUIECKOMY 370POBBIO;

IMOHMMAHWE [IEHHOCTH MNPaBWI HWHIWBUAYAIBHOTO U KOJUJIEKTUBHOTO
0€30MMacHOT0 TOBEJCHUS B CHUTYyaIlUsSX, YIPOXKAIOIIMX 30POBBI0O M >KU3HH
JIIOJICH;

OCO3HAHHE MOCIEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (YIOTpEOIeHUs
aJIKOT0JIs1, HAPKOTHKOB, KypEeHHUS );

6) TpyA0OBOI0 BOCIIMTAHHA:

TOTOBHOCTH K TPY/y, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K AKTUBHOW JCATEIHHOCTH TEXHOJOTUYECKONH M COIMATIBLHOM
HaIPaBJICHHOCTH, CITOCOOHOCTh HHUIIUUPOBATH, TUTAHUPOBATH U CAMOCTOSTEIIHHO
BBITIOJHATH TaKyIO JIEATEITHHOCTH;

MHTEPEC K Pa3IMYHbIM cepam MpoPeCcCHOHATBHON 1eATebHOCTH, YMEHUE
COBEpIlIaTh OCO3HAHHBIM BBHIOOp Oynymiedl mnpodeccuu W pearn30BLIBATH
COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O W CaMOOOpa30BaHHUIO Ha
MPOTSHKEHUU BCEH JKU3HU;

7) PKOJOTNYECKOT0 BOCIIMTAHUS:

HKOJIOTMYECKU II€JIECOO0PAa3HOE OTHOILEHUE K MPHUPOAE KaK HCTOYHUKY
YKU3HM Ha 3eMJie, OCHOBE €€ CYILECTBOBAHNS;

MOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIBTYpbl: MPUOOpPETEHUE ONbITa
IUIAHUPOBAHMSI TIOCTYNKOB M OLIGHKM MX BO3MOXKHBIX TOCHEACTBUU st
OKPYKaIOUIEN CPEbI;

OCO3HaHMWE rI100aJbHOr0 XapakTepa 3KOJIOTMUECKMX MpoOJeM M MyTel HhX
pEelLIeHHUS;

CIOCOOHOCTh HCIMOJIBb30BaTh MPUOOpPETaEMble MPU HU3YYEHUH OUOIOTUU
3HAHMSI M YMEHHMS TpPH pEUICHUU NpOoOJIeM, CBSI3aHHBIX C PaLMOHAIBHBIM
IPUPOJIOTNIOIb30BaHUEM  (COONIOIEHHE TMpaBWJl  MOBEACHUS B  MPHUPOJE,
HaIlpaBJICHHBIX HAa COXPAaHEHHE PABHOBECUS B JIKOCUCTEMAaX, OXpaHy BHUIIOB,
AKOCHUCTEM, OHOChEpPHI);

AKTUBHOE HENPUIATHE JEHUCTBUM, IMPUHOCAIIMX BpPEN OKPYXKaKOIIEH
OPUPOJIHON Cpelie, yMEHHE MPOTHO3UPOBATH HEOIArONMPUATHBIE 3KOJOTUYECKUE
NOCJIEICTBUS PEANTPUHUMAEMBIX AEHCTBUI U IPENOTBpaALIaTh UX;

HaJU4M€  PA3BUTOrO  HAKOJOTMYECKOTO  MBIIUIEHUS, 3KOJOTMYECKOU
KyJbTYphI, OIbITa JAESITEIBHOCTH SKOJOTUYECKON HAIMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MMM B IIO3HABaTEIbHOM, KOMMYHUKAaTHBHOW U
COLIMAJIbHOM TMPAKTHKE, FOTOBHOCTHU K YYaCTHIO B MPAKTUUYECKOM AESITEIIbHOCTU
HKOJIOTUYECKON HANPABICHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS



c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHON MPAKTHKH, OCHOBAHHOTO Ha TUAJIOTe
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MeECTa B TMOJUKYJIBTYPHOM
MUDE;

COBEPILIEHCTBOBAHKE SI3bIKOBOM M UUTATEIBCKOM KYJIBTYpPHI KaK CpeACTBa
B3aMMOJICUCTBUS MEX1Y JIFOJIbMU U TIO3HAHUS MUPA;

MMOHUMaHWE CreuupuKr OUOJOTUM KaK HayKh, OCO3HaHUS €€ poiu B
GbopMHUpPOBAaHUHU PAITMOHATBHOTO HAy4IHOTO MBIIICHUS, CO3aHUH
[EJOCTHOTO  MpeJCTaBICHUS 00 OKpyKaroleM MUPE KaK O €IMHCTBE IPUPOJIbI,
YeJIOBEeKa W OOIIECTBA, B MMO3HAHUM TPHUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUN
npo0sIeM COXpaHEeHUs IPUPOJIHOTO PABHOBECHUS,

yOEXKIEHHOCTh B 3HAYUMOCTH OMOJIOTMH JJII COBPEMEHHOW ITMBUIIU3ALINN:
oOecIieueHusT HOBOTO yYPOBHS Pa3BUTHS MEIUITMHBI, CO3IaHHUE IMEPCIIEKTHBHBIX
OMOTEXHOJIOTUI, CIMOCOOHBIX peliaTh PEeCypcHbIe MPOOJIEMBI  Pa3BUTHS
YeJI0BEUECTBA, MOMCKA IMyTeH BBIXOJIa M3 TII00aTbHBIX IKOJOTHIECKUX MPOOIeM
u oOecrmedyeHHss TIEpexoJa K YCTOMYHMBOMY DPAa3BHTHIO, PAHMOHAIEHOMY
WCIIOJIb30BAHUIO TMPHUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIApTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OHOJOTUYECKUX 3HAHMM B IENIIX
MOBBINICHUS OOMIEH KyJIbTypbl, €CTECTBEHHO-HAyYHOH T'PaMOTHOCTH, Kak
COCTaBHOM  4YacTH  (PYHKIUOHATHHOW  TPAaMOTHOCTH  OOYYArOIIMXCA,
dbopmupyemMoil pu U3y4eHUNONOJIOTHH;

MMOHMMAHKE CYIIHOCTH METOJOB MMO3HAHUS, UCTIOIB3YEMBIX B €CTECTBCHHBIX
HayKaX, CIIOCOOHOCTH WCMOJb30BaTh IOJydaeMble 3HAHUSA I aHaiu3a |
OOBSCHEHUS SIBIICHUN OKPYKAIOMIEro MUpPA U MPOUCXOASAIINX B HEM U3MEHEHH,
yMEHHUE JeNaTh 0OOCHOBAHHBIC 3aKIFOYCHHMS HAa OCHOBE HAyYHBIX (DAKTOB U
UMEIOIINXCSL JAHHBIXC IEJIBI0 MOJYyYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO MCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS IS
PEIICHUATIPOOIEM B pEATbHBIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAHHWE IICHHOCTH HAYYHOW NEATEeIbHOCTH, TOTOBHOCTh OCYIIECTBIISITH
MPOCKTHYIO M UCCIIEIOBATENBCKYIO ACATEIBHOCTh UHMBUIYAIBHO U B TPYTIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IMOJIYYCHUIO HOBBIX 3HAHHUM MO OMOJIOTUU B
COOTBETCTBHH C KU3HECHHBIMU IMOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble Pe3yJIbTaThl OCBOCHUs yueOHoro npeamera «buosorus»
BKJIIOYAIOT: 3HAYUMbIe Il (OPMHUPOBAHUS MHUPOBO33PEHUS OOyUYaIOIIMXCA
MEKIMCLMIUIMHAPHBIE (MEXIPEIMETHBIE) oOlIeHayYHbIe IIOHSATHS,
OTpaXkarollue IEeJIOCTHOCTh HAyYHOM KapTHHbl MHpa U CHEUU(UKY METOJIOB
NIO3HAHUsA, MCIHOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, JHEPIHUs,



SBJIEHUE, NPOLECC, CHUCTEMa, HaydyHbId (aKT, MPUHLMI, THUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHUsl, UCCIECIOBAaHUE,

HaOJII0[IEHUE, U3MEPEHHE, DKCIIEPUMEHT U JPYTUX), YHUBEPCAJIbHBIE yueOHbIE
JNEUCTBUSA (mo3HaBaTENbHbIE, KOMMYHUKATUBHBIE, pEryJIsiTUBHBIE),
obecneunBaome  GopmMupoBaHue  (QYHKIMOHAJIbHOW  IPaMOTHOCTH U
COLMAJIbHOW  KOMIETEHIMH OOy4aroUIMXcsi, CIOCOOHOCTh  OOy4aroIMXcCs
MCIIOJIB30BAaTh OCBOEHHBIE MEXAUCIMINIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U
YHUBEpCaJbHbIE YUEOHbIE ACHCTBUS B TO3HABATEILHON U COLIMAIBHOM ITPAKTHUKE.

Ilo3naBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeiCTBUS
Ba3oBble Jornueckue aedcTBUA:

CaMOCTOSITENIBHO  (pOopMyIMpoBaTh U akTyaJu3upoBaTb  IpoOsieMy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTHUECKOTO MBIIIJICHUS
(aHanM3a, CHUHTE3a, CpaBHEHMs, Kiaccu(uKaluu, oOO0OIEHHUs), PaCKPHIBATh
CMBICT OMOJOTMYECKHX TOHATHH (BBLAEIATh MX XapaKTEpHbIE IPU3HAKH,
YCTaHaBJIMBATh CBSI3U C APYTUMU OHITUSIMU);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas NapaMmeTpbl W KPUTEpUU HX
JOCTHKEHHSI,COOTHOCUTD PE3YJIbTaThl JEATEIbHOCTH C MIOCTABJIEHHBIMU LEJISIMU;

HCIIOJIb30BaTh OMOJOTUYECKHE MOHATHSA JUIsl 00BsICHEHUS (DAKTOB U SIBJIICHUI
YKUBOUIPHUPOJIBI;

CTPOUTb JIOTUYECKHE pacCykJAeHUs (MHIYKTUBHBIE, ACIyKTUBHBIE, IIO
aHAJIOTMM), BBISBIATh 3aKOHOMEPHOCTH M IPOTHUBOPEYHSI B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIMPOBATH BHIBOJbI U 3aKJIFOUCHUS;

NPUMEHATh  CXEMHO-MOJENbHbIE  CpPEACTBA I HPEICTABICHUS
CYLIECTBEHHBIX CBSI3€M M OTHOIIECHUHN B U3y4aeMbIX OMOJIOTHYECKUX 00BEKTAX, a
TAaK)K€  IMPOTUBOPEYMIl  pa3sHOrO  PoOJa, BBIABICHHBIX B PAa3JIM4YHBIX
MH(OPMAIIMOHHBIX UICTOYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMbl C YUYETOM aHAIU3a HUMEIOIUXCS
MaTepHabHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBaTh COOTBETCTBUE
pE3yNbTATOB LIEJSIM, OLIEHUBATHh PUCKH MOCIEACTBUH ACSITEIbHOCTH;

KOOPAMHUPOBATb U  BBINOJHATH pabOTy B  YCJIOBHUSAX pEalbHOrO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBaTh KPEATUBHOE MBILUICHUE IPU PELLICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble ucciaeaoBaTeIbCKHe J1eCTBUA:

BJIAJCTh HaBBIKaMU y4e0HO-HUCCIIeIOBATEIHCKON u MIPOECKTHOMN
NeATeIIbHOCTH, HAaBBIKAMH pa3pelieHus mpooaeM, CIOCOOHOCThIO U TOTOBHOCTBIO
K CaMOCTOSITEIbHOMY TOMCKY METOJIOB PELICHUS MNPaKTUYECKUX 3ajady,
MIPUMEHEHHIO PA3JIMYHBIX METOJA0B MO3HAHUS;

HCHOJIb30BaTh PA3JWYHbIC BHUJBI JIESITEIBHOCTH II0 IOJYYEHUID HOBOIO
3HAHMS, €r0 MHTEepIpeTaruu, MPeoOpa3oBaHUIO M MNPUMEHEHHIO B YYEOHBIX



CUTYallUsIX, B TOM YHUCIENPHU CO3AaHUU YUYEOHBIX U COLIUATIbHBIX TPOEKTOB;
dbopMHpoBaTH  HAYYHBIM  TUN  MBIIUICHMS,  BJIaJ€Th  HAy4yHOMU
TEPMUHOJIOTHEN, KITFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJaud B 0Opa3oBaTeNIbHOMN
NeATeTLHOCTHH JKU3HEHHBIX CUTYAIUX;

BBISIBIISITh TIPUUYMHHO-CIIC/ICTBEHHBIE CBSI3M W aKTyaJlM3UpPOBATH 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PEIICHHs, HAXOJIUTh apryMEeHThl JJis J10Ka3aTelbCTBa
CBOMX YTBEPKJICHMI,3a7]aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBATh TIONYyYECHHBIE B XOJ€ PEIICHUS 3a7add PE3yJIbTaThl,
KPUTUYECKU OIEHMBATh MX JOCTOBEPHOCTb, IMPOTHO3MPOBATH H3MEHEHUE B
HOBBIX YCJIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYallMsIM, OLICHMBATh MPHOOPETEHHBIA OIBIT;

OCYIIIECTBJIATH IEJICHANPABICHHBIN MOUCK MEPEeHOca CPEACTB M CIOCOOOB

JNEUCTBUS
B TPO()E€CCUOHATIBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAHUS B I[IO3HABATEIIBHYI0O M MPAKTHYECKYIO

00JaCTHXXKU3HECATEHHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, TIPEIJIaraTh OPUTHHAIBHBIC ITOAXOBI M PEIICHHS,
CTaBUTHIIPOOIIEMBI U 33[a41, TOMYCKAIONUE aTbTePHATUBHBIC PEIICHMUSI.

Pabora ¢ undpopmanmeii:

OPUEHTHPOBATHCS B PA3IMUHBIX HCTOYHUKAX HWHPoOpMaruu (TEKCTe
y4eOHOr0 MocoOusi, HAyYHO-TIOMYJIIPHOI JIUTepaType, OMOJOTUYECKHUX CIOBapsIX
U CIIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3zax JaHHbIX, B VIHTepHeTe), aHaIM3UpOBaTh
UHPOPMAIIMIO PA3MUYHBIX BHIOB H (GOpPM TPEIACTABICHUSA, KPUTHUECKU
OLIEHUBATh €€ JJOCTOBEPHOCTh NHEITPOTUBOPEUNBOCTD;

(dbopMyTHUpOBaTH 3aMPOCHl U IPUMEHATH PA3IUYHbIE METOJBI IPH MTOUCKE U
otbope Ononornyeckoi nHGOpMaIUK, HEOOXOAUMOM ISl BHITOJIHEHUS yUeOHBIX
3ajady;

npuoOpeTaTh OMBIT UCHOJIB30BaHUS HH(DOPMALMOHHO-KOMMYHUKATUBHBIX
TE€XHOJOTHM, COBEpIICHCTBOBATh  KYJIbTYpy AaKTHBHOIO  HCIIOJIb30BAHMS
pa3IMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMaJbHYIO (OpMY TMpEICTaBICHUS
ounonornyeckoi uHGpopManuu (CXembl, TpaQuKku, JUarpaMMbl, TAOTUIIBI, PUCYHKH
H IpyToe);

WCIIOJIb30BaTh HAYUYHBIM SI3bIK B KAauecTBE CpelICTBa IMpu pabore ¢
Ouonornyeckod wuHGpoOpMaIME: NPUMEHATh XUMHUYECKHE, (QU3nYecKue u
MaTEeMaTUYECKUE 3HAKU U CUMBOJIBI, OpPMYIibl, aOOpeBUATYpy, HOMEHKIATYPY,
UCIONBb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpEACTBa
HaTJISAHOCTH;

BJaJeTh  HaBBIKAMHM  pAacllO3HABaHWUS W 3alIUThl  WH(pOpMammu,



uHGOPMAIMOHHON 06€30M1aCHOCTH JTUYHOCTH.

KomMMmyHUKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIe JAeilCTBUS
Oo0enue:

OCYIIECTBIISITh KOMMYHHUKallMd BO BceX cdepax KU3HHU, AaKTHUBHO
y4acTBOBaTh B JUAJIOre WIM AMCKYCCHU MO CYHIECTBY OOCYXIAa€MOW TEMbI
(yMeHHE 3aJaBaTh BOIIPOCHI, BBICKa3bIBATh CYXKJIEHHA OTHOCHUTEIBHO
BBITNIOJIHEHMSI TIPEJIaracMon 3aJauH,

YUHUTBIBATh HHTEPECHI U COTNIACOBAHHOCTh NO3ULUK JPYTUX YYACTHUKOB AUAIIOTA
VI TUCKYCCHH);

pacrno3HaBaTh HEBepOalbHBIE CpPEICTBAa OOIICHHS, MOHWMATh 3HAUYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETb CMAT4aTh KOH(DIUKTHI U BECTU IEPETOBOPHI;

BJAJI€Th PA3IMYHBIMU CIIOCOOAMM OOIIEHUS U B3aUMOICHCTBUS, TIOHUMATh
HaAMEpEeHUs1 JApPYTHX JIIOJeH, MpOSBIATh YBAXUTEIBHOE OTHOUIEHHE K
coOeceIHUKY UB KOPPEKTHOUN popme PopMyIHpoBaTh CBOU BO3PAKECHMUS;

pPa3BEPHYTO U JOTUYHO H3JIaraTh CBOKO TOYKY 3PEHHS C HCIOJIb30BAHHEM
A3BIKOBBIXCPECTB.

CoBMecTHAsI 1eAATEJILHOCTD:

MMOHUMATh M WCIOJIB30BATh MPEUMYIIICCTBA KOMAHHONW ¥ WHIWBUTYTBHON
paboThl TNpU  pelieHUuH  OMOJIOTHMYECKOH  MpoOjieMbl,  0OOCHOBBIBATH
HEOOXOMMOCTh TTPUMEHEHHUS TPYIIOBBIX ()OPM B3aUMOACHCTBUS TIPH PEIICHUN
y4eOHOM 3a/1auu;

BBIOMpaTh TEMAaTUKY U METOABI COBMECTHBIX JEHCTBHHN ¢ Y4ETOM OOIIUX
WHTEPECOBU BO3MOKHOCTEH KaXKJI0TO YICHA KOJICKTHBA,

IPUHUMATh IIEJIM  COBMECTHOW  JEATEIbHOCTH, OPraHU30BBIBATH U
KOOPJIUHUPOBATh JACHUCTBUS MO €€ JOCTMXKEHUIO: COCTaBJISITh IUIAH JEHCTBUU,
pacrpesensaTh pojaud ¢ Y4éTOM MHEHHUH Y4YacCTHHUKOB, OOCYXIaTh PEe3YyJIbTaThl
COBMECTHOM padoThI;

OIICHMBATh KAaueCTBO CBOETO BKJAJa M KaXJOro ydacTHHKA KOMaHJIbI B
oOIINiA pe3yIbTaT Mo pa3padOTaHHBIM KPUTEPHIM;

npeayiaraTh HOBBIE TPOCKTHI, OIICHWBATh HJICM C IO3WIMH HOBU3HBI,
OPUTHHAIBHOCTH, TTPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh IO3UTHBHOE CTPATETHMYECKOE IIOBEJACHHUE B Pa3IMYHBIX
CUTYaIHSIX, TIPOSIBIISATH TBOPUYECTBO U BOOOPAKECHHE, OBITh MHUITHATUBHBIM.

PerynsitTuBHble yHHBepCaJbHbIe y4eOHbIE eHCTBUSA
Camoopranu3amnus:

UCIIOJIb30BaTh OWOJOTUYECKUE 3HAHUS ISl BBISIBJICHUS TMPOOJTIEM M UX
PELICHUSIB )KU3HEHHBIX U YUYEOHBIX CUTYalIUSIX;

BBHIOMpaTh HAa OCHOBE OWOJOTHYECKUX 3HAHUW I1I€JIEBBIE U CMBICIOBBHIE
YCTAHOBKHU B CBOMX JIEUCTBUSX M MOCTYIKaX MO OTHOIIEHUIO K KMBOW MPUPOJIE,



CBOEMY 3/I0POBBIO U 3[I0POBBIO0 OKPYKAOIINX;

CaMOCTOSITEIBHO OCYLIECTBIIATH MTO3HABATEIBHYIO NESATEIBbHOCTD, BBISBISATH
npoOiemMbl, CTaBUThb W (opMyaupoBaTh  COOCTBEHHbIE  3aJladyd B
00pa30BaTeILHON AEATEIHHOCTH U )KU3HEHHBIX CUTYAITUsX;

CaMOCTOSITENIbHO COCTABJISITH IUIAH pEUIEHUsT MpoOJeMbl €  YYETOM
UMEIOIIUXCSPECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEOYTECHUH;

JaBaTh OLICHKY HOBBIM CHUTYAIIUsIM;

pacHIMpATh PAMKH Y4e€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHH;

Jenatb ~ OCO3HAHHBIA  BBIOOD, apryMEHTHPOBATh €ero, Opatb
OTBETCTBEHHOCTbH3a PELICHHUE;

OIICHUBATh NPUOOPETEHHBIN ONBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO W TPOSBICHUIO IMMPOKON IPYIAUIUU B
pa3HbIX 00JIACTAX 3HAHUM, MOCTOSIHHO TMOBBIIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B AESATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIM;

BJA/JeTh HaBBIKAMM IIO3HABaTEJIIbHOM peduieKcuM KaK  OCO3HAHHUSA
COBEPIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX IIPOLIECCOB, MX pPE3yJIbTaTOB H
OCHOBAHMI, HCIOJIb30BATh MPUEMBI PEPIIEKCUU ISl OLIEHKU CUTYalllH, BhIOOpa
BEPHOTO PEILECHUS;

YMETh OLEHUBATH PUCKUM U CBOEBPEMEHHO MNPUHHUMATh PELICHUS MO HX

CHW)KEHUIO; NPUHMMAaThb MOTHBbI W apryMEHTBl JPYTruX IMpU aHAIU3e

PE3YNBTATOB ACSATEIBHOCTH.

Ilpunsitue cedst M APyrux:
IPUHUMATH ce0s1, MIOHUMAas CBOM HEJOCTATKHU U JOCTOMHCTBA,
MPUHUMATh MOTUBBI M apTYMEHTHI IPYTUX IIPU aHAIU3€ PE3YJIbTATOB
NeATEeIbHOCTH;ITPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OMIMOKU;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIIMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBOeHUs mporpammbel COO mo OGuosiornu Ha
0a30BOM ypOBHE BKIIOUYAOT crenuduueckue s yd4eOHOTO TmpenmMera
«buonorus» Hay4dHbIC 3HAHMS, yYMEHUS M CIOCOOBI  JCHCTBUM  TIO
OCBOCHHIO,  HHTEpIIPETAlMK U TIPe0oOPa30BAHUIO 3HAHUM, BUBI ACATEIbHOCTU
M0 TIOJTYYCHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHWHA B PA3TUYHBIX yU4EOHBIX
CUTyallUsiX, a TaKX€ B pEAIbHBIX KU3HEHHBIX CHUTYyallusX, CBSA3AHHBIX C
ouonorueil. B mporpamme npeamMeTHbIE pe3ydabTaThl MPEACTABICHBI MO TOJaM
oOy4eHus.

[IpeameTHBIC pe3yabTaThl OCBOCHUS ydeOHOTO npeamera «buonorus» B 10



KJjacce
JOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIH OMOJIOTUU B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpPA M HAYYHOT'O MHUPOBO33PEHUS, O BKJIAJ€ POCCUUCKUX U
3apyOEKHBIX YUEHBIX- OMOJIOTOB B pa3BUTHE OWOJOTHH, (YHKIIHOHATIHLHOU
IPaMOTHOCTH  4YeJIOBEKa JJIsl pEIICHMs )KM3HEHHBIX 3a/1ay;

YMEHHE PacKpbIBaTh COJACPKAHUE OMOIOTUYECKUX TEPMUHOB M TMOHATHIA:
KU3Hb, KJIETKA, OPraHW3M, MeTa0ojau3M (OOMEH BEIIECTB W MPEBPAIICHUC
DHEPrUr), TOMEOocTa3 (CaMOpPEryJysiusi), ypOBHEBas OpraHu3alus >KUBBIX
CUCTEM, CaMOBOCITPOU3BEJICHUE (penpoaykiusi), HACJIEJICTBEHHOCTb,
M3MEHYHUBOCTb, POCT U Pa3BUTHE;

yMEHUE Wu3Jaratb OMOJIOTHUYECKHE TeopuH (KIJIETOYHAas, XPOMOCOMHasl,
MyTallMOHHAsI, LIEHTpajbHas JOrMa MOJIEKYJIspHOW Ouonoruu), 3akoHbl (I
Mennens,



T. Moprana, H.M. BaBwioBa) u yueHus (0 IeHTpaX MHOrooOpaszusi H
IIPOUCXOKJICHNS KyJIbTypHBIX pactrenun H.U. BasunoBa), omnpenenirsb
TPAaHUIBI UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BIaJ€Th  METOJlaMU  HAy4YHOrO TO3HAaHUS B  OWOJIOTHH:
HaAO0JII0ICHUE U ONTMCAHUE JKUBBIX CHCTEM, IIPOLIECCOB U SIBJIICHUI, OpraHU3alus u
IpOBE/ICHUE  OMOJIOTMYECKOTO0  SKCHEPUMEHTa,  BBIIBUKEHUE  TUIIOTE3bI,
BBISIBJICHUE 3aBUCUMOCTH MEXAY HCCIEAyeMbIMU BEJIMYMHAMU, OOBSICHEHUE
MOJIYYCHHBIX PE3YJIbTAaTOB, HUCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUH, TEOpUH U
3aKOHOB, YMEHHUE JeJlaTh BbIBOJbI HA OCHOBAHHUH MOJYYEHHBIX PE3YIbTaTOB;

YMEHUE BBIJICHATh  CYIIECTBEHHbICE  IMPU3HAKK  BHUPYCOB,  KIETOK
OPOKApPUOT U DYKAPUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB,
OCOOEHHOCTH IPOLIECCOB: OOMEHA BEIIECTB M MPEBPAILLEHUS SHEPIrUU B KIIETKE,
(oTrocuHTE3a, IUIACTUYECKOTO u HSHEPreTUIECKOIr0 oOMeHa,
XEMOCHHTE3A, MHUTO3a, MeH03a, OIUIOAOTBOPEHUS, Pa3MHOXKECHHUS,
WHIVUBUYaIbHOTO PA3BUTHS OpraHu3Ma (OHTOTEHE3);

yMEHUE MPUMEHSTH MOJyYSHHbIC 3HAHUS JJIsI OOBICHEHHS] OMOJIOTMYECKUX
IIPOLIECCOB U SIBIICHUM, ISl IPUHATUS MPAKTHUECKUX PEIICHUI B TOBCEIHEBHOM
KU3HU C IeJIbl0 o0ecreueHus: Oe30MacHOCTU CBOEro 3/I0pOBbS U 370POBbs
OKPY>KaIOILUX JII0/IeH, COOIIOCHHSI HOPM IPAaMOTHOTO MOBEACHUS B OKpY KaroIien
OPUPOAHON cpejie, TOHMMaHUuE HEOOXOJIUMOCTH HCIOJIb30BaHUSl JOCTHKEHUMN
COBpeMEHHOW  Ouonoruu U OWUOTEXHOJOTUH  JJIi  PAIMOHAIBHOIO
PUPOIOTIOTH30BAHNS;

YMEHUE pelIaTh »dJEMEHTapHble TE€HETUYECKHWE 3a/Jladd Ha MOHO- W
IUTUOPUTHOE CKpEIMBaHWE, CIEIUICHHOE HACJIeJOBAHUE, COCTAaBISITh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHUS JJIs MPEACKa3aHUsl HACIETOBAaHUS MPHU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJHATH JIA0OPATOPHBIE M MPAKTUYECKHUE PadOThI, COOJIOIATh
MpaBuJia Mpu paboTe ¢ yueOHBIM U JTa00PATOPHBIM 000PYAOBAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh MW WHTEPIPETUPOBATH WHGOPMAIIHIO
OMOJIOTHMYECKOTO COJNEpKaHWs, BKIIOYAIOUIYIO TICEBJOHAYYHBbIC 3HAHHUA W3
pa3IMYHBIX HCTOYHUKOB (CpeIcTBa MaccoBod wuH(pOpmammu, HaydHO-
MOMYJIIPHBIE MaTEePHUAIIbI), STUYECKHE ACIEKThl COBPEMEHHBIX HCCIEIOBAaHUI B
OuoorNH, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE IHMCHMEHHBIE W YCTHBIE COOOIIEHUS,
0000111ast OMOJIOTHYECKY0 HHPOPMAIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCI0JIb30BaTh MOHATUITHBIN anmapat OMOJIOTHH.

IIpeameTHble pe3yJabTaThl OCBOCHMUS y4eOHOro npeaMera
«buomnorus» B 11 kiaacce T0JDKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTHH B CUCTEME HAYYHOTO
3HAHUAECTECTBEHHBIX HAayK, B (HOPMHUPOBAHUH COBPEMEHHOMN €CTeCTBEHHO-
HAyYHON KapTUHBI MHpPA U HAYIHOTO MHPOBO33PEHHMS, O BKJIAJIC POCCHMCKUX H
3apyOeKHBIX YUEHBIX- OMOJIOTOB B pa3BUTUE OWONOTUMH, (YHKIIMOHAIHHOM



IrpaMOTHOCTH YCJIOBCKA AJIA PCIICHUS )KU3HCHHBIX 3aa4;

YMEHHE PacKpblBaTh COJEPKAHHWE OMOJOTMYECKMX TEPMHHOB U TOHATUH: BHUJ,
HOMYJIALMS, T€HO(OHA, 3BOJIIOLMS, IBUXKYLIHME CHUIIBI ((haKTOpbl) 3BOJIOLUH,
MIPUCTIOCOOTICHHOCTh OPTraHU3MOB, BUA000pa3oBaHHUE, HKOJOrHMYecKre (aKTOPHI,
DKOCUCTEMA, IPOAYLEHThI, KOHCYMEHTBI, PEAYLEHTbl, LENu IUTaHWus,
AKOJIOTHYECKas MUpaMuia, OMOreonenos, onocdepa;

YMEHUE H3Jararb OHOJOTMYECKHE TEOpUU (IBOJIOLMOHHAA Teopusa Y.
JlapBUHaA, CHHTETHYECKass TEOPHsl SBOJIOLMM), 3aKOHbl U 3aKOHOMEPHOCTHU
(3aponprmeBoro cxoactsa K.M. bapa, uepenoBaHusi IVIaBHBIX HaIpaBICHUN WU
nyteir spomonnu A.H. CeseprioBa, yuenusi o 6uocepe B.U. Bepnaackoro),
ONPENENATh TPAHULIBI X TPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHUE BIAJAETh METOJaMH  HAyYHOrO TO3HAHUS B  OHMOJOTHUU:
HaOJII0JICHNE U ONMCAHUE JKUBBIX CUCTEM, MPOIIECCOB U SBJICHUM, OpraHu3aius u
MPOBEICHHE  OMOJIOTMYECKOTO0  3KCHEPUMEHTa,  BBIJBUKEHUE  THIIOTE3bI,
BBISIBJICHHE 3aBUCHUMOCTH MEXIy HCCIEAYEMbIMH BEJIMYMHAMH, OOBSICHEHUE
[OJIYYCHHBIX PE3yJIbTaTOB, HWCIIOJIB30BAHHBIX HAYYHBIX IIOHATUH, TEOPUH U
3aKOHOB, YMEHHUE JeJlaTh BbIBOJbI HA OCHOBAHHMH MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHME BBIICIATh CYIIECTBEHHBIE IPU3HAKU CTPOCHUS OMOJOTMYECKUX
OOBEKTOB: BHUJOB, NOMYJSALUUNA, MNPOAYLUEHTOB, KOHCYMEHTOB, PEIYyLEHTOB,
OMOreoleHO30B U 3KOCHUCTEM, OCOOEHHOCTH IMPOLIECCOB: HACIEACTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOr0 0TOOpa, BUA000pa30BaHUsl, MPUCTIOCOOIECHHOCTH
OpraHU3MOB, JEUCTBUS SKOJOTMYECKHX (PAKTOPOB Ha OpraHU3Mbl, MEpeHoca
BELIECTB U IIOTOKAa J3HEPIrUM B SKOCHCTEMAX, AHTPOIIOICHHBIX W3MEHEHHUH B
HKOCHUCTEMAax CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOr€OXMMHUYECKHX
LIMKJIOB B Ouocdepe;

YMEHHME NPUMEHATH MOJIYYCHHbIC 3HAHUS AJI1 OOBSICHEHHUS OMOJIOTHMYECKUX
IIPOLIECCOB U ABJIEHUH, JUISl IPUHATHS MPAKTUYECKUX PELICHUN B ITOBCEIHEBHOMN
KHU3HU C IIeJIbl0 oOecrieyeHusl O€30MacHOCTU CBOETO 3JI0pOBbSI U 370POBbS
OKPY>KaOILHUX JIt0/Ied, COOTIOICHHUS] HOPM IPAMOTHOTO MOBECHUSI B OKpY KaroIien
MPUPOJHON cpefie, MOHUMaHue HEOOXOIMMOCTU HCIOJIb30BaHUSL JOCTUKEHUMN
COBPEMEHHOM OMOJIOTUH IS pallMOHATIBHOTO IPUPOI0TIONb30BAHMS;

YMEHHE pellaTh 3JeMEHTapHble OMOJOTHUECKHE 3a/Jauk, COCTABISATh CXEMBI
NepeHoca BEIeCTB U SHEPTUU B IKOCHUCTEMaX (LIeMH MUTaHUs);

YMEHUE BBIMOJIHATH JIA0OPATOPHBIE M MPAKTHYECKHE PadOThI, COOJIIOAATH
nmpaBuiia Mpu padboTe ¢ ydeOHBIM U J1a00paTOpHBIM 000PYyI0BaHUEM;

YMEHHE KPUTHYECKH OLEHUBATh W MHTEPHPETUPOBATH HH(POpMALIHIO
OMOJIOTUYECKOTO COJEP)KAaHMSI, BKIIOYAIOIIYIO TICEBAOHAYYHbIC 3HAHUS U3
pa3IMYHBIX HMCTOYHMKOB  (CpeACTBA MAaccOBOM  HMH(pOpMAaLMHU, HAYYHO-
NOMyJISIPHbIE ~ MaTepuaibl), paccMaTpuBaTh IJIO0ANbHBIE  HKOJIOTUYECKUE
po0JieMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
MO3ULINIO;



YMEHHME CO3/1aBaThb COOCTBEHHbIE ITMCBMEHHBIE M YCTHBIE COOOLIEHUS,
000011as1 OMOJIOTHYECKY0 MHPOPMALIMIO U3 HECKOJIBKUX UCTOUYHHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUIHBIN anmapaT OMOJOTHH.

YHYEBHO-METOAUYECKOE OBECNEYEHUE OBPA3OBATE/IbHOIO NPOLECCA

OBA3ATE/IbHbIE YYEBHbIE MATEPUAJIbI ANA YYEHUKA

METOAUYECKUE MATEPUA/bI ANA YHYUTENA

1. buonorus: 1 1kmacc:meronuaeckoenocooue/M.B. lemuueB. —M.:
Benrana-I'pad, 2019.

2. bonrosa U. B. COopHuk 3a1a4 1o o011ei OMOJI0THH C PEIICHUSIMU IS
noctynatomux B By3sl/ .B.bonrosa.—M.: U3natensckuit nom«OHUKC2 1
BeKk»; Mup u oOpazoBanue, 2005.

3. Mensenena A. A. Kak pemiats 3aja4u 110 reHeTHKE: yueb.mocodue. —M..:
Bentana-I'pad, 2016.

4. bruonorus: 10knacc:meToguueckoemnocoone/M.B. JlemraeB. —M.
Bentana-I'pad, 2019.

5. buonorus. 10—11 knaccel. ba3oBsiii ypoBeHs. [loypounbie pa3paOoOTKH.:

yue0. nmocodue it o0eoopazonar. opranuzanuii / B. B. [Taceunuk, I'. T.



[Isenos, T.M.Edumosa.

2-eusn.,crep.—Mocksa:lIpocsemienne, 2023

LNPPOBLIEOBEPA3OBATE/IbHbIEPECYPCbIMPECYPCbICETU UHTEPHET



http://www.ebio.ru/index-1.html ITpoekT Best 6uomnorus.
http://biologylib.ru/catalog/ brosorus. DneKTpOHHBIA YICOHUK.
http://biologylib.ru/catalog/broaorus. CcblIKMHACAUTHIIOOMOIOTHH.
http://www.virtulab.net Bupryanbnas oOpa3zoBaTeibHas 1a00paTopusl.
http://bio.1september.ru/urok/ 5 uny Ha ypok OHoJoruu.
http://biology-online.ru/ CoBpeMeHHBIC YPOKH OHOJIOTHH.
http://www.cellbiol.ru/ MadopmarmonHO-CcIIpaBOYHBIH pecypc MO OUOIOTHH.
http://www.bioword.narod.ru/ buomorudeckuii cioBapb OHJIANH.
http://biodat.ru/ BioDat - caiiT 0 *uBO# IpHpOIe U OMOPA3HOOOPA3HH.
http://www.ancientbeasts.ru/ buonorndeckuii kataor.
http://www.college.ru/biology/. OTKpBITBIN KOJUIESHK: OHOJIOTHSI.
http://www:.altai.fio.ru/projects/group4/potok13/site/index.html TTpoexr
"Kaneigockon ypokoB 6uosioruu".
http://www.biodiversity.ru/publications/. LleaTp oxpaHbl AMKOW TPUPOIBI.
http://center.fio.ru/method/subject.asp?id=10000811 CereBoe 00beanHEHNE
METOIUCTOB. B OMOIIb yUUTETH0 OHOTOTHH.
http://www.livt.net/index.htm.DnexkTpoHHasHILITFOCTPHUPOBAHHASAIHIIUKIIOTIC TS
«OKuBbIE CyllIeCTBaY.

http://learnbiology.narod.ru/ ITpoext "U3ydaem Onosoruio".
http://www.iteb.serpukhov.su/scch/Educat.htm Yuensie - netsm.
http://www.wwi.ru/. Bcemuphbiit poHI TUKOH TPUPOIBL.

http://www.history.ru/freebi.htm/becrniaTHpic00yYaromuenporpaMMbIIO
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OHMOJIOTHH.
http://www.mec.tgl.ru/index.php?module=subjectsfunc=viewpagepageid=133 Karanor

00pa30BaTEILHBIX PECYPCOB IO OHOJIOTHH.

http://dronisimo.chat.ru/homepagel/ob.htm OGruas 6uonorus.
http://www.bio.msu.ru/101/index.html#main.htm. OdunmanbHbIi caliT GHOIOTHUECKOTO
¢dakynbrera MI'Y.

http://charles-darwin.narod.ru/Yapnz/lapsun.CaiitiocBsimenYapn3zy [lapBuny, ero

Onorpaguu U KHUTaMm.
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