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INOACHUTEJIBHASA 3AIINCKA

I[Tpu pa3paboTKe MporpamMMel 0 OMOJIOTHH TEOPETUYECKYI0 OCHOBY /IS OTIpeieieHust
MOJX0A0B K (hOPMHUPOBAHMIO COZep)KaHusi yuebHOro mipeamera «bBuOMOTHsI» COCTaBUIIM:
KoHIenTyanbHble TooxkeHnss ®T'OC COO o B3auM0O0OYCIOB/IEHHOCTH 1ie/Iel, CO/lepyKaHMs,
pe3ynbTaTtoB 00yueHUst ¥ TpeOOBaHUM K YPOBHIO TIO/ITOTOBKU BBIMYCKHUKOB, ITOJIOKEeHUST 00
OOIIMX 11e/ISIX ¥ MPHUHIMIIAX, XaPaKTePU3YIOIINX COBPEMEHHOE COCTOSIHHE CUCTEMbI CPeIHEr0
obmiero obpasoBanusi B Poccuiickoii defepaiiii, a TakKXKe TIOJIOKEHHSI O crielduke
Ouosioruy, e€é 3HAUEHWM B TIO3HAHWHM >KUBOW TIPUPOZABI U 00eCreueHuH CyIeCTBOBAaHUS
yesioBeueckoro obiectBa. CorsiacHO Ha3BaHHBIM TIOJIOKEHUSIM, OTpefie/ieHbl OCHOBHBIE
(GYHKIIMY TIPOrPaMMbI 110 OMOIOTUHN U €€ CTPYKTYpa.

[IporpaMMa mo Ouosoruu AAéT TMpeAcTaB/ieHHWe O IieasX, o0 oOmjeli cTpaTeruu
o0yueHMs, BOCIUTaHWUS W Pa3BUTUS OOYUYaAIOIIMXCsS CpefCTBaMH yueOHOTrO TpeameTa
«buonorusi», onpezensier o00si3aTesibHOe TIpeAMETHOE COZEepP)KaHUe, €ro CTPYKTYDY,
pacripefie/ieHle MO pa3fesaM U TeMaM, peKOMeHJyeMylo TM0C/e/l0BaTe/lbHOCTh WU3y4eHust
yueOHOTO MaTepuasia C Y4ETOM MEXIIPeJMETHbIX W BHYTPUIIPEAMETHBIX CBSI3eM, JIOTUKU
oOpa3oBaTe/bHOTO MpoLiecca, BO3PacTHBIX 0COOEHHOCTEeH 00yJaroXCsl.

B mporpamMme 10 OHOJIOTHM TaKXe YUUTHIBAIOTCA TpeOOBaHUS K TJIAHUPYEMbIM
JTMYHOCTHBIM, METArpeJMEeTHbIM U TMPeJMETHbIM pe3y/bTaTaM 00yueHus B (HhOpMHUPOBAHUU
OCHOBHBIX BU/IOB YUeOHO-TI03HABaTEIbHOU [1esiTe/IbHOCTH/yueOHBIX AeHCTBUM 00yJaroluxcs
TI0 OCBOEHHIO CO/Iep>KaHus OMOIOTHUeCcKoro 00pa3oBaHMsl.

B nporpamme mo 6uosiorun (10-11 kmaccel, 6a30BbIi YPOBEHB) peaT30BaH MPUHLIUI
MIPEeMCTBEHHOCTH B M3y4yeHWU OWojorud, Osarogaps uemMy B Hel IPOCMaTpUBAeTCs
HarpaB/IeHHOCTh Ha pa3BUTHe 3HAHWM, CBSI3aHHBIX C (OPMHUPOBAHKEM eCTeCTBEHHO-
HAayyHOTO MHPOBO33D€HHs, LIEHHOCTHBIX OpHWeHTalUid JIMYHOCTH, JKOJIOTUYECKOTO
MBIIIIEHUs], TIPeJICTaB/IeHU O 370pOBOM oOpa3e >KM3HU W OepeXHbIM OTHOIIEHHeM K
OKpy)Karoleli mpupogHoii cpefe. Ilo3Tomy Hapsigy ¢ u3ydeHHeM OOIIe0MO/IOrMUeCKIX
TEOPH, a TaK)Ke 3HAHWH O CTPOEHWH JKUBBIX CUCTEM Pa3HOTO PaHTa U CYITHOCTH OCHOBHBIX
MPOTeKAKIMX B HUX I[IPOLIeCCOB B TIporpaMMe 10 OHOJIOTUM yZAe/ieHO BHHUMaHUe
WCTIO/Ib30BAHUIO TIOTyUeHHBIX 3HAHWUM B TIOBCEAHEBHOW >XW3HU /ISl PEIIeHUs TTPUKJIaZHbIX
3a7iay, B TOM 4YMC/Ie: TIPOPUIAKTUKM HACTe[CTBEHHBbIX 3abosieBaHMI uesioBeKa, MeJHKO-
TeHeTHUeCKOT0  KOHCY/IbTUPOBaHUS, OOOCHOBaHWS  JKOJOTUYECKU  1]eiecoobpa3Horo
TOBe/IeHWsT B OKpY)Karollled TPUPOAHON cpefie, aHalW3a BJHSHUS XO3SMCTBEHHOMN
JIesITe/TbHOCTH YesioBeKa Ha COCTOSIHUE TIPUPOZHBIX U UCKYCCTBEHHBIX SKOCHUCTEM. Y CH/IEHHEe
BHUMaHUs K MPUK/IaJHON HarpaB/ieHHOCTH yueOHoro rnpeamMeTa «buonorvs» mpojUKTOBaHO
He0OXOIMMOCTBI0 O0ecrieueHrsl YC/IOBUM [ijis DellleHWsT OJHOW W3 aKTyaJbHBIX 3ajau
IIKOJIbHOTO  OHo/iorMyeckoro o0pa3oBaHMsi, KOTopasi TpeArosiaraeT ¢GopMHpOBaHHE Y
00yJarIuXxCcst CIIOCOOHOCTY aZlaNTHPOBAThCS K M3MEHEHHSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBpPEMEHHOT'0 MHUDa.

Buosiorust Ha ypoBHe cpezHero obirero oOpa3oBaHUs 3aHMMaeT BakHoe Mecto. OHa
obecrieuriBaeT (hopMrpoBaHUe y 0OydJarolUXCs TIpeJCTaB/IeHU 0 HayyHOW KapTWHe MHpa,
pacimpsieT ¥ 0000IaeT 3HaHUA O JXUBOW TIPUPOZie, €€ OTIMUUTE/NbHBIX TPU3HAKAX —
YPOBHEBOM OpraHu3al[ii W 3BOJIFOL[UM, CO3JAET YC/IOBUS AJisi: TO3HAHWs 3aKOHOB >KUBOW
npupojpl, GopMHpOBaHUS (YHKIIMOHA/JLHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0POBOTO U
6e3omacHoro obpa3a >KHW3HH, 3KOJIOTMUECKOrO MBbIIIIeHHs, L[eHHOCTHOTO OTHOILEeHUs K
JKUBOM MPUPO/ie U YeJIOBEKY.

Bosbilioe 3HaueHWe OWOMOTUS WMeEET TakKXKe [Jis pelleHus BOCIHUTATeNbHBIX U
Pa3BUBAKOIIMX 3a/lay CpefHero oOijero o6pa3oBaHUs, CONMAIM3alMK  O00yUarOIIUXCS.
N3yuenune Ouosioruu obecrieurBaeT YyCaOBUs /s (OPMHUPOBAHHWS HWHTeEJ/IEKTYa/IbHBIX,



KOMMYHHUKAlJMOHHBIX ¥ HMH(OPMAallMOHHBIX  HAaBBIKOB,  3CTETUYECKON  KY/IbTYpHI,
CrocobCcTByeT UHTerpaly 61oIoruueckux 3HaHUH C Mpe/icTaB/IeHUsAMY U3 IDYTUX yueOHbIX
1peJMeTOB, B YaCTHOCTH, (U3MKM, XUMUU U reorpapuu. Ha3BaHHbIe TMOJIOKEHUS O
npeiHa3HaueHUu yuebHOro mpeameTa «buosOruvsi» COCTaBUIM OCHOBY [/l OTIpeZiesieHust
MOJX0JJ0B K OTOOPY M CTPYKTYPUPOBAHMIO €r0 COJiep>KaHMsl, TIPeACTaB/lIeHHOTO B IIPOrpaMMe
1o 6GMOIOTUN.

Otbop comepkaHuss yueOHoro mipeamera «buonorus» Ha 06a30BOM  ypOBHe
OCYIIeCTB/IEH C TMO3MLMH Ky/IbTYPOCOOOpasHOro MOAX0/d, B COOTBETCTBUM C KOTOPBIM
oOyuaroryecs 10/DKHbI OCBOMTb 3HAHUSI M YMEHHs, 3HauuMble /711 (POPMHUPOBaHUs 00Ieit
KY/IbTYpBl, ONpeje/soliye afieKBaTHOe IOBeJeHHe ueioBeKa B OKpY»Karolleld MPUPOJHOU
cpezie, BocTpeOOBaHHbIE B TIOBCEHEBHOM JXKM3HM M TPAKTHUeCKOHW aesitesibHOCTH. Ocoboe
MeCTO B 3TOM CHCTeMe 3HaHWM 3aHMMalOT 3/IeMeHThl COZIepyKaHusl, KOTOpbIe C/Ty»KaT OCHOBOMU
I POPMUPOBAHUS TIpe/CTaB/IeHU O COBPeMeHHOM eCTeCTBeHHO-HAayYHOM KapThHe MHpa U
L]eHHOCTHBIX OpHMeHTALUsIX JIMYHOCTH, CHOCOOCTBYIOIIMX TyMaHM3aLuu OHO/IOrMuecKoro
obpa3oBaHws.

CTpyKTypHpOBaHHe Cofiep)kaHusi yueOHOro Mmarepuana B Iporpamme 1o Ouosnoruu
OCYIIIeCTB/IEHO C YY€TOM TIPUOPUTETHOTO 3HAYeHUs] 3HaHUKA 00 OTJIMUMTEeTbHBIX
0COOEHHOCTSIX JKMBOW TIPUPOJBI, O eé YPOBHEBOM OpraHW3alyd W SBOMIIOLMU. B
COOTBETCTBHUHM C 3TUM B CTPYKType yueOHOro mpeaMera «BHOIOTHs» BbIIeNIeHbl CeAYIOIre
cofep>karesnbHble MMHUU: «bruosmorus kak Hayka. MeTozbl HayyHOro mo3HaHus», «KieTka
Kak Ouomnornyeckass cucrema», «OpraHu3M Kak Ouosiormueckasi cucreMa», «CucremMa u
MHOroobpa3ue OpraHU4YeCcKOrO MHUPa», «DBOJIOLUS >XUBOW TPUPOJBD», «IKOCHUCTEMBI U
TIPUCYLIEe UM 3aKOHOMEPHOCTH».

Lenb usyuenuss yueGHOro mpeamera «buosorusi» Ha 6a30BOM ypoBHe — OB/ajieHHe
00ydJaroIUMHUCS 3HaHUSIMA O CTPYKTYPHO-()YHKLIMOHA/IbHOW OpraHU3aljii >KUBBIX CHUCTEM
pa3HOro paHra W TmpuobOpeTeHHWe YMeHMM HCIIO/b30BaTh 3T 3HAHUS [JIS1 T'PaMOTHBIX
JeCTBUIA B OTHOIIEHWU OOBEKTOB >XUBOW MPHUPOABI M DEIIeHUs Pa3/IMYHbIX KU3HEHHBIX
rpobJiem.

HoctkeHue Lienyd u3ydyeHus yueOHOro rmpeamera «buosorusi» Ha 6a30BOM ypoBHe
obecrieunBaeTCs pelleHrneM C/IeIYIOIUX 3a/iayu:

0CBOeHHe O0YyYalolIMMHUCS CHUCTeMbI 3HAHUK O OMOJIOTMUECKUX TEOpUsIX, YUEHUsIX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMII0Te3ax, NpaBu/ax, CAy)KaluX OCHOBOM /i1 (pOPMUPOBaHUS
Npe/iCTaB/eHnd O eCTeCTBeHHO-HAayYHOM KapTWHe MHpPa, O MeTOZaX HayyHOro I03HaHWMs,
CTPOEHUH, MHOT000pasui U 0COOEHHOCTSX KMBBIX CHCTEM pa3HOTO YPOBHSI OpraHH3aliWy,
BBIJJAIOLIMXCS OTKPBITHSIX U COBPEMEHHBIX UCC/IeIOBaHUSX B OMOIOTHY;

tdopmrpoBaHre y 00yuaromuxcs 03HaBaTeIbHbIX, NHTE/UIEKTYaTbHbIX U TBOPUECKUX
criocoOHOCTe B TIpoliecce aHa/lv3a JaHHBIX O MyTSX pa3BUTHS B OMONOTMM Hay4HBIX
B3IJI1/10B, U/lel Y MO/IX0/0B K M3YUeHUIO )KUBBIX CHCTEM Pa3HOr'0 yPOBHsI OpraHM3aliiy;

CTaHOB/IeHHe Yy oOydarouuxcs o0ijeil KyabTypbl, (YHKLMOHA/JBHOW TI'PaMOTHOCTH,
pa3BUTHE YMeHUI OOBSICHATH M OLeHWBAaTh SIB/IEHUS OKPY)KAIOIL[ero MUpa >KUBOU TPUPOZbBI
Ha OCHOBaHUM 3HAHUH U OIbITa, MOTYUeHHBIX IPU W3yueHUH OHOJIoTHY;

¢dopmrpoBaHre y 00yJyaroUXcsi yMEHHM WITFOCTPUPOBATh 3HaUeHHe OMOJIOrHUecKux
3HaHUM B TPAKTUYeCKOHW [esITe/TlbHOCTA uesioBeKa, pPa3BUTHM COBPEMEHHBIX MeAWULMHCKUX
TEXHOJIOTHH U arpoOMOTEXHOJIOTHIA;

BOCIUTaHUe YOeXJEHHOCTH B BO3MOKHOCTH TIO3HAHHSI UeJIOBEKOM >KUBOM TIPUPOJbI,
HeoOX0MMOCTH OepeXXHOTO OTHOIIeHHsT K Hel, COOMo/eHUsT 3THUeCKUX HOPM TIpU
MIpOBe/leHNH OMOIOrMUeCcKrX UCC/iel0BaHUi;



0CO3HaHMeE 1[eHHOCTU OMOIOTUYeCKUX 3HAHUM /IJ1S TIOBBIIIIEHUsT YPOBHS SKOJIOTHUECKOU
KYJIbTYPBI, 17151 POPMHUPOBaHUsSI HAYUHOT'O MUPOBO33DEHUS;

npyMeHeHre TIPUOOPeTEHHBIX 3HAHUM U YMEHHWU B TIOBCEJHEBHOM >KU3HU [I/Is OLIEHKU
MOC/IeZICTBUM CBOEH JleATe/TbHOCTH TI0 OTHOIIEHWIO K OKpY»Karolel cpefe, cCOOCTBEHHOMY
3/10pOBbIO, 060CHOBaHME U COO/IOIeHHe Mep MPOMUIAKTUKH 3a00/1eBaHUH.

B cucreme cpenHero obiriero obpa3oBaHusi «buosiorusi», u3ydyaeMas Ha 0a3oBom
YPOBHe, SIB/ISI€TCSI 00s13aTe/IbHBIM YUeOHBIM TPeIMETOM, BXOJMIIMM B COCTaB TPeAMETHOMN
obsactu «ECTeCTBeHHO-HayUHbIe TIPEIMEThI».

[na w3ydyeHus: Ouosiornd Ha 0a30BOM YpOBHe cpejiHero o0imiero o0Opa3oBaHUs
otBoauTCs 68 uyacos: B 10 kacce — 34 yaca (1 yac B Hefiest0), B 11 knacce — 34 vaca (1 yac B
Hejleslio).



COJEPKAHUE OBYUEHUSA

10 K/TACC

Tema 1. buosiorusi Kak Hayka.

buosorust kak Hayka. CBsi3b OMOJIOTUY C 001I[eCTBEHHBIMU, TEXHUUECKUMHU U JPYTUMH
eCTeCTBEeHHBIMH HayKamH, (umocodueli, 3TUKON, 3CTeTHKON W mpaBoM. Ponb Guonoruu B
(dbopMHpOBaHNY COBpeMeHHOM HayYHOU KapTUHBI Mupa. CrcteMa OHMOIOrMYeCcKUX Hayk.

Metozibl TIO3HAHUSI JKUBOM TIPUPOABI (HaOsoJeHWe, SKCTIepUMEHT, OIMCaHuUe,
n3MepeHue, Kiaccuukaliys, MoieTMpOBaHNe, CTaTUCTHUeCKass 00pab0TKa JJaHHBIX).

JdeMoHCTpaLum:

IToptpertsr: Y. lapsun, I'. Mengesns, H. K. Kosb1os, 1. YotcoH u @. Kpuk.

Tab/u1bl ¥ cXeMbl: «MeTo/[bI TT03HAHUS XKUBOW TIPUPO/IBI».

JIabopaTopHbIe H MPaKTHYECKHe PadoThI:

IMpaktueckast pabora Ne 1. «Vcrosb30BaHWe pPa3/UUHBIX METOJIOB TIPU HW3y4YeHUH
OMO/IOTHYEeCKUX 0OBEKTOBY.

Tema 2. JKuBble ciCTeMbI M UX OpraHH3aLjysl.

JKuBble cuctembl (OHOCHCTEMBI) KaK TIpeAMET H3yueHHs O6uosioruu. OTIMUre >KHUBBIX
CUCTEeM OT HeopraHu4ecKou MpUpPO/bI.

CroiicTBa OuocucTeM W WX pa3HooOpasue. YPOBHM OpraHu3ald OUOCHCTeM:
MOJIEKY/ISIDHBIM,  KJIeTOYHbIM, TKaHEeBbl, OpraHMW3MeHHbIM, TOMY/SLUOHHO-BUIOBOM,
9KOCHCTEMHBIN (OHOTeoLieHOTHUeCKuii), 6uochepHBIH.

JdeMoHCTpaLum:

Tabnuibl 1 cxembl: «OCHOBHBIE TPU3HAKU JXU3HW», «YDPOBHU OpraHU3alMM >KUBOU
TIPUPOJbI».

ObopyznoBanue: Mozens MoseKysbl JJHK.

Tema 3. XuMHuecKHil COCTaB U CTPOeHHe KJ/IeTKH.

XYMMUUECKUM  COCTaB  K/JAeTKU. XHUMHUUeCKHe  3JIeMeHTbl:  MaKpO3JeMeHThlI,
MHUKpPO3/7eMeHThl. Bosja 1 MyUHepasibHbIe BellleCTBa.

@DYHKIMM BOJIbl U MHHepa/JbHBIX BellleCTB B KieTke. [loagep>kaHue OCMOTHYECKOIO
OanaHca.

Benku. CoctaB u crpoeHue 0elKOB. AMUHOKUCIOTHI — MOHOMEpPHI OeslKOB.
He3ameHumMble ¥ 3amMeHUMble aMWUHOKMC/IOTBI. AMMHOKHMC/IOTHBIM COCTaB. YDPOBHHU
CTPYKTYpbl 0O€/KOBOW MOJIeKy/ibl (TIepBUYHAsi, BTOPWUYHAsl, TPEeTHYHAsh W UeTBepTHUHAs
CTPYKTypa). XUMHUeCKHe CBOCTBa OesrkoB. bronornueckue ¢hyHKIMN O€TKOB.

depmeHTHI — OHoOOrMYecKre Katanu3aTopbl. CTpoeHue (epMeHTa: aKTUBHBIN IIEHTD,
cyoctpatHasi crnetpduuyHocTh.  KodepmenTbl. Burtamunbl. OtTavuusi  ¢GepMeHTOB OT
HeOpraHUuecKrx KaTalrn3aTopoB.

YrneBoapl: MoHOcaxapuzbl (T/FOKO3a, pubo3a W zAe30Kcupubo3a), AMcCaxapUbl
(caxaposa, /1akTo3a) U moJjucaxapubl (Kpaxmas, IJIMKOTeH, Lie/tosno3a). buonoruueckue
(GyHKLMY YT/IeBOJOB.

Jlumuaer: Tpurnuuepuabl, Gochommuasl, crepougnl. ['mapoduibHO-THAPOGOOHEIE
cBolicTBa. buosornueckue dyHkumy unuaoB. CpaBHEHUEe YIJIeBOJIOB, OE/TKOB W JIMITHZIOB
KaK MCTOUHUKOB YHEPTHUH.

Hyxkneunoseie kucnotsl: JHK u PHK. Hykneotuabl — MOHOMepbl HYK/I€MHOBBIX
kucioT. Ctpoenve u ¢dyHkuuu [IHK. Crpoenne u ¢ysukiuu PHK. Bugsr PHK. AT®:
CTpoeHue U (QYHKLIUU.



Luronorus — Hayka o kjeTke. KyieTouHasi Teopusi — npuMep B3auMOJEWCTBUS UAEN U
(hakTOB B HAYYHOM TMO3HAHUU. MeTOo/Ibl U3yueHUs! KIIeTKH.

Knerka Kak wmenoctHas »wuBas cuctema. OOIujue TPHU3HAKK KJIETOK: 3aMKHYyTast
Hapy>XHasi MeMOpaHa, MosieKynbl JIHK Kak reHeTHueCKui amnmapart, CicTeMa CMHTe3a 6erka.

TUIbl K/IETOK: JYyKapUOTHUecKas W TpokKaproThyeckas. Oco0OEHHOCTH CTpOeHHs
MPOKApHOTUUECKOW KeTKH. KierouHass creHka Oaktepuii. CTpoeHHe 3YKapHOTUUECKOM
K/1eTKd. OCHOBHBIE OT/IMUMSI PACTUTEILHOM, YKUBOTHOU M TPUOHOM KJI@TKH.

[ToBepXHOCTHBIE CTPYKTYPhI K/IETOK — KJ/IETOYHAsl CTeHKA, TJIMKOKAIUKC, UX (YHKLUU.
[Tnasmatryeckasi meMOpaHa, eé cBoiictBa U (GyHKUuH. Lluromnasma u eé opraHoWfpI.
OpHoMeMOpaHHble — opraHowbl  KiaeTku: OJIIC, anmapaT T'ofbpKH,  JIU30COMBI.
[TonyaBTOHOMHBIE OpraHou/pbl KJIETKU: MUTOXOHJpUH, Iuactyuipl. IlpomcxoxzaeHue
MUTOXOHAPUM U TiacTuA. Buabl miactug. HemembOpaHHbIe OpraHOU/bI KJIETKH: pUOOCOMBI,
K/IETOUHBIA 1[€HTP, LeHTPUOJIM, PEeCHUYKH, >XTYTUKU. DYHKIMM OpraHoWZIOB KJ/IeTKH.
Bxiitouenus.

Slnmpo — perynsTopHBI LeHTp KiaeTku. CTpoeHue sifpa: sifepHas 000J0UKa,
Kapuorjia3mMa, XpOMaTHH, siIPBILIKO. XPOMOCOMBI.

TpaHCIOpT BelecTB B K/IeTKe.

JdeMoHCTpaLum:

[Toprpetsl: A. JleBenryk, P. I'yk, T. IlIsann, M. lllnelinen, P. Bupxos, /). YoTcoH,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

[Ouarpammel: «PacripezsesneHne XUMHUECKUX 3/1eMEHTOB B HEXUBOU IIPUPOLE»,
«PacripesieneHrie XUMHUYECKUX 37IEMEHTOB B )KUBOM TIPUPOJIe».

Tabmunpl 1 cxembl: «[leproguueckast Tabnvija XUMUYECKHUX 71eMeHTOB», «CTpoeHue
MOJIEKY/Ibl BOZBI», «buocuHTes Oeska», «CTpoeHWe MoeKynbl Oenka», «CTpoeHue
tdepmeHTa», «HyknenHoBbie KuUcaoTbl. THK», «Ctpoenue monekynbl AT®», «CtpoeHue
YKapUOTUUECKON KJeTKW», «CTpoeHUe >KUBOTHOW KieTku», «CTpoeHHe pacTUTeTbHOU
KJIeTKW», «CTpoeHue NMpoKapuoTUUYeCKOW KIeTKn», «CTpoeHUe sijpa KJIeTKW», «YTIeBOJbI»,
«JIumu b,

Ob6opyzoBaHue: CBETOBOM MHUKPOCKOM, 000py/i0BaHUe [ijisi TIPOBeZieHuUsT Hab/F01eHNH,
M3MepeHuH, KCIIepUMEeHTOB, MUKPOTIPeriapaThl PaCTUTE/IbHBIX, YKUBOTHBIX U OaKTepUabHbIX
KJIETOK.

JIaGopaTopHbIe M MPpaKTHYeCKHe PadoThI:

JIabopatopHasi paboTa Ne 1. «/3yueHre KaTaJUTUUECKOW aKTUBHOCTH (hepMeHTOB (Ha
ripyMepe amusiasbl WK KaTasaasbl)».

JlabopatopHasi pabota Ne 2. «/3yueHHe CTPOEHHUsSI K/IE€TOK pPacTeHUH, >KUBOTHBIX U
GakTepwii 10/; MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIperapaTaxX U UX OMUCAHUE».

Tema 4. )KusHeaeaTeIbHOCTh K/JI€TKH.

OOmeH BelecTB, Wid MeTabom3M. AccuMumsiuys (TJIaCTUYeCKuid oOMeH) W
JUCCUMUTISILIVS (9HEPreTHUeCKuii 0OMeH) — /iBeé CTOPOHBI eJUHOTO Tpoljecca MeTabomu3Ma.
PoJtb 3aKOHOB COXpaHeHHsI BEIl[eCTB ¥ JHePTHUU B IOHMMaHUU MeTabosr3Ma.

Turnbl 0OMeHa Bell[eCTB: aBTOTPOGHBIN U reTepoTpodHbiid. Posib pepmeHTOB B 0OMeHe
BeIl[eCTB U MpeBpalljeHu SHePTruu B KJeTKe.

dorocuHTe3. CBeToBasi U TeMHOBasi (asbl (oTocHMHTe3a. Peakiuu QoTocuHTe3a.
OddexTuBHOCTE (oTOCHHTe3a. 3HaueHue (OTOCHHTe3a A/l KU3HU Ha 3emse. BrusHue
yC/I0BUM cpeibl Ha (OTOCUHTE3 U CTIOCOOBI MOBBIIIEHUS er0 MPOJYKTUBHOCTH Y KYIbTYPHBIX
pacTeHuH.

XemocuHTe3. XeMOCHHTe3upyollye 6akTepuu. 3HaueHe XeMOCHHTe3a [i/isl )KU3HU Ha
3emie.



OHepreTnyeckuii o0oOMeH B KijeTKe. PacierieHne BeIjecTB, BbleieHHe W
aKKyMy/IMpOBaHHEe SJHEPruu B KJeTKe. OTarbl 3HepreTuueckoro obmeHa. I'nkomums.
bpoxxenue u ero Bupl. KrcioposHoe okucieHue, WK KJeTOYHOe JbixaHhe. OKUC/IMTe/bHOe
dochopunporanre. DPPeKTHBHOCTb SHEPreTHUeCKOro oOMeHa.

Peakiun MaTpuyHoro cuHte3a. ['eHetnueckass uHpopmanus u JHK. Peanusarus
reHeTMUYeCKOW MH(OpMalLuU B KeTKe. ['eHeTHUeCKUM KO/ U ero CBOMCTBa. TpaHCKpUIILUS —

MatpuuHbiii cuHTe3 PHK. Tpanoisaius — OuocuHTe3 Oenka. JTambl  TPAHCIISLUM.
KoaupoBanue aMMHOKUCIOT. Posib pubocom B 6rocuHTe3e Henka.
Heknerounsle ¢opMbl Xu3HM — BUpychl. Vctopuss oTkpbiTus BupycoB (. W.

VBaHoBcKuii). OCOOEHHOCTH CTPOEHHS W >KM3HEHHOIro IMK/Ja BUPYCOB. Bakrepuodarm.
bonesnn pacreHud, JKMBOTHBIX M YejOBeKa, BbI3blBaeMble BHpycamMHu. Bupyc
uMMyHoZeduiuTa uenoBeka (BUY) — Bo36ygurens CITM/la. ObGpaTHasi TpaHCKPHIILIUS,
peBepTasa 1 MHTerpasa. [IpouiakTiKa pacnpocTpaHeHus! BUPYCHBIX 3a00/1eBaHuiA.

JdeMoHCTpaLum:

[Toptpetsr: H. K. KosnbLios, [I. U. ViBaHOBCcKuH, K. A. Tumupsses.

Tabmuiet u cxembl: «Tumbl  TUTaHUS», «MeTabomu3m»,  «MHUTOXOHAPHUS»,
«3JHepreTUuecku 0oMeH», «Xsoporact», «®orocuntes», «Ctpoenue [THK», «CTtpoeHue
U GyHKUMOHMpDOBaHWEe TeHa», «CuHTe3 Oenka», «['eHeTHuecKuii KozA», «BUpyChI»,
«bakTepuogarn», «CrpoeHne u >ku3HeHHbIH IWkKa Bupyca CIIMa, 6Gakrepuodara»,
«Perimukanysa JHK».

ObopyzoBaHue: Mojenu-aniuiMKauuu — «YaBoenne JHK w©  TpaHCKpUMLys»,
«brocuHTe3 6enka», «CTpoeHHe K/IeTKH», Mofienb cTpyKTypsl JHK.

Tema 5. PasMHO)XKeHHe M HHAUBHya/IbHOE pa3BUTHE OPraHU3MOB.

KneTouHbli LMK, WIA »KU3HEHHBbIM LMK KaeTKU. MIHTepdasa u muto3. IIporeccel,
npoTekaroiiye B uHTepdase. Periukanus — peakiusi MmarpuuHoro cunresa JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIN HabOp — KapyUOTHIL. JIWIIONAHBIM U TallJIOUJHBIA XPOMOCOMHBIE
Habopel. XpomaTugpl. LluTosorvueckre OCHOBBI pPa3MHOXKEHUSI W WHUBHUYaJbHOTO
Pa3sBUTUSI OPraHU3MOB.

[Henenvie knetku — muto3. Ctaguu murto3a. [Iporecchl, mpoucxopsiyde Ha pa3HbIX
CTaZUsIX MUTO3a. Buosornueckuii CMbIC/I MUATO3a.

[Tporpammupyemast THO€e/ b KJIETKU — arionTo3.

dopMbl pa3MHOXKEHUsI OpraHu3MOB: Oecrosioe # T1osioBoe. Bwuaer  Gecriosioro
Pa3MHOYKeHHUSI: /leieHHe HaJJBOe, IIOUKOBAHUE O/IHO- ¥ MHOTOKJIETOYHBIX, CTIOPOOOpa3oBaHue,
BereTaTMBHOe pa3MHOKeHHe. VICKyCCTBeHHOe KJIOHUPOBaHKe OPraHUu3MOB, ero 3HaueHue J1Jist
CeJIeKLIUH.

[TosioBoe pa3MHOKeHUe, ero OT/IMUMS OT Hecrosoro.

Metio3. Ctaguu Merosa. [Iporeccel, nporucxojdie Ha cTagusx Mmeiiosa. [ToBeseHue
XpOMOCOM B Mero3e. KpoccuHrosep. bronornueckuii CMbICI U 3HaUeHHe Mero3a.

l'ameToreHe3 — mporjecc 00pa3oBaHHMsl TOJIOBBIX K/I€TOK Y >XMBOTHBIX. [losioBbie
)Kesie3bl: CeMeHHUKW W suyHukh. OOpa3oBaHWe W pa3BUTHE TI0JIOBBIX KJIETOK — TaMeT
(criepmaro3oui, siiliek/ieTKa) — criepMatoreHe3 W oBoreHe3. OcOOeHHOCTH CTpOeHust
SIULIEKJIETOK U CriepMaTo3ouzioB. OnnogorsopeHue. IlapreHorenes.

WNuauBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpHOHa/IbHOE pa3BUTHe (3MOpHOTeHe3).
OTarbl 3MOPHUOHANIBHOTO Pa3BUTHSI Y TIO3BOHOUHBIX >KUBOTHBIX: APOOJIEHHe, TaCTPY/ISLIUS,
opraHoreHe3. IlocTamOproHanbHOe pa3BuTHe. TUMBI MOCTIMOPUOHATILHOTO Pa3BUTHS:
npsimoe, HerpsiMoe (TMUMHOUYHOe). BiusiHue cpeiibl Ha pa3BUTHE OPraHMU3MOB, (DaKTOPBI,
CriocoOHbIe BbI3bIBaTh BPOXK/AEHHBIE YDPOZCTBA.



Poct u pa3sButue pacteHuii. OHTOreHe3 LIBETKOBOI'O pacTeHMs: CTPOEHHE CeMeHH,
CTa/IUU Pa3BUTHS.

JleMoHCcTpaLum:

Tabmuiibl U cxeMbl: «POpPMbI Pa3MHOXKEHUST OPraHU3MOB», «/[BOMHOE OTI0/I0TBOPEeHe
y LBETKOBBIX pacTeHui», «BereraTrBHOe pa3MHOXXEHHE pacTeHWM», «llesieHre KJIeTKU
OakTepuii», «CTpoeHHe TI0JIOBBIX K/IeTOK», «CTpOeHHe XPOMOCOMbI», «KIeTOUHbBIN LUKII»,
«Permukanus IHK», «Mwuto3», «Melio3», «[IpsmMoe u Hempsimoe pa3BuTue», «I'amMmeToreHe3
y MJIEKOTTUTAIOIINX U uesioBeKa», «OCHOBHBIE CTaIMA OHTOTeHe3ax.

OO6opyoBaHMe: MUKDPOCKOII, MUKpOTpernapaThbl «CriepMaTO301/ibl MIEKOTTMTAIOIET0»,
«Sliillek/ieTKa MJIeKOMUTaroLero», «KapuokuHe3 B KieTKax KOpellKa JjyKa», MarHUTHas
Mo/ieJib-alIyIMKalus «/leneHue knetku», mogens JHK, Mozens MetadasHol XpOMOCOMBI.

JlabopaTopHbIe H MPAKTHYeCKHe PadoThI:

JlabopatopHasi pabota Ne 3. «HabroieHe MUTO3a B K/IeTKaX KOHUMKA KOpeIIKa JTyKa
Ha rOTOBBIX MUKpOIIperiapaTax».

JlabopatopHasi pabota Ne 4. «/3yueHue CTPOEHUS TIOJIOBBIX K/I€TOK Ha TOTOBBIX
MHUKpOIIperapaTax».

Tema 6. Hac/ie/JCTBeHHOCTb M U3MEHUMBOCTH OPraHH3MOB.

Ilpeqver u 3ajaud reHeTUKU. VICTOpUSI pa3BUTHS TeHETUKU. POJib LUTOJIOTUA U
9MOPHMOJIOTHY B CTAHOBJIEHWM TE€HETUKW. BKiaJ POCCHMMCKMX W 3apyOeXKHBbIX YUEHBIX B
pa3BUTHE TeHeTHKU. MeToApl TeHeTHKU (TUOPUAOIOTHYEeCKUM, IMTOTeHeTUUeCKHi,
MOJIEKy/IIpHO-TeHeTUueckuii).  OCHOBHble = TeHeTHMYeCKuMe  TOHSTHS.  ['eHeTHuecKas
CUMBOJIMKA, UCIO0JIb3yeMasi B CXeMax CKpeluBaHUi.

3aKOHOMEpHOCTM Hac/eloBaHUsl I[IPU3HAKOB, ycTaHOB/eHHble ['. Menzenem.
MoHorubpusHoe CKpellvBaHWe. 3aKOH eANMHOo00Opa3usi THOpPHIOB TIEpBOTO ITOKOJIEHUS.
[IpaBuio [OMHUHUpOBaHHWA. 3aKOH pacllelyleHHs MPU3HAKOB. ['MIOTe3a UMCTOThI ramer.
[TonHoe ¥ HeronMHOe JOMUHUPOBAHUE.

OurnbpuaHoe CKpelvBaHWe. 3aKOH HE3aBUCHMOTO HAC/Ae[OBaHWs TPU3HAKOB.
LluToreHeTHUeCKHEe OCHOBBI AUTHMOPHUHOTO CKpel[UBaHWs. AHa/lW3UPYIOllee CKpeluBaHMe.
Vcnonb3oBaHre aHaMM3UPYIOLLEro CKpelBaHusl Jifisl OTipe/ie/ieHusl TeHOTHIIa 0COOU.

CuervieHHOe Hac/ieZioBaHWe TIpU3HakKoB. Pabora T. MopraHa mo CLeTIEHHOMY
Hac/e/loBaHUIO reHOB. HapyllieHue criernyieHUsi TeHOB B pe3y/ibTaTe KpOCCUHIOBepa.

XpOoMOCOMHast TeOpUs HaC/IeICTBEHHOCTH. ['eHeTHUeCcKre KapThl.

l'enetuka mosa. XpoOMOCOMHOe oOrpefieieHMe T110jla. AYTOCOMBI U  II0JIOBble
XpPOMOCOMBI. ['OMOramMeTHble W reTeporameTHble OpraHu3mbl. HacienoBaHue TpH3HAKOB,
CL{eIIJIEHHBIX C T10JIOM.

N3meHnunBOCTb. Bubl M3MEHUMBOCTH: HeHac/leJCTBeHHash M Hac/ie[CTBeHHas. Posib
cpeibl B HeHAc/e[CTBEHHOW W3MEHUYMBOCTH. XapaKTepUCTUKa MOAU(MUKaAIL[MOHHOU
M3MEHUYMBOCTU. BapuallmoHHbIM psifi U BapualjMOHHas KpuBas. Hopma peakiuu mpusHaka.
KosvuecTBeHHble M KaueCTBeHHble TIPU3HAaKM M WX HopMa peakiuu. CBolcTBa
MO/ (PUKAIIMOHHOM U3MEHUHNBOCTH.

HacnencrBeHHasi, WIM  TeHOTUINMYeCKas,  W3MEHUMBOCTb.  KoMmOuHaTHBHas
M3MEHUMBOCTb. Mei03 M TIOJI0OBOM MpOL[ecC — OCHOBAa KOMOWHATHMBHOW WM3MEHUHBOCTH.
MyrTaijuoHHasi M3MeHUMBOCTb. Kraccudukaiusi MyTaluii: TeHHble, XPOMOCOMHbIE,
reHoMHble. YacToTa ¥ MPUUMHBI MyTaluii. MyTareHHble (akTOpbl. 3aKOH TOMOJIOTUUECKUX
pSIZIOB B Hac/ie/icTBeHHOU n3MeHuuBocTu H. V. BaBusoga.

BHesiepHast Hac/1eICTBEHHOCTb U U3MEHUHBOCTb.

lenetrika uenoBeka. Kapuorun uenoBeka. OCHOBHbIE MeTOZbl T€HETHKH YesOBeKa:
reHeajioTUYeCKuid, ONM3HEI[OBBIN, I[UTOT€HEeTUUECKUHM, OWOXUMHUECKHH, MOJIeKY/IsIpHO-



reHeTnueckui. CoBpeMeHHOe OIpeJie/leHde TeHOTHUIA: ITOJTHOTeHOMHOe CeKBEeHUPOBaHUe,
TeHOTUITUPOBaHue, B TOM uucje ¢ romoieio T111P-aHamm3a. HaceacTeeHHble 3ab0/ieBaHus
yesloBeKa: TeHHble 0osie3HH, 0OMe3HM C HaCAeJCTBEHHON TIPe/pacIiooyKeHHOCTHIO,
XpOMOCOMHbBIe Oose3Hu. ComMaThueckue U reHepaTHBHble MyTalud. CTBOJIOBbIE KJIETKH.
[MpuHnumnel  370poBoro  obpa3a  JKW3HW, [AMAarHOCTHKH, TMPOQHUIAKTUKA U JIeYeHUst
reHeTHUeCKUX  Oose3Hell.  MeauKo-TeHeTMUeCKOe  KOHCY/JbTUPOBaHUWe.  3HaueHHe
MeJUIIMHCKOW TeHeTHKU B TIpeJOTBPAIlleHWH W JieueHWH TeHeTHUecKux 3abosieBaHUM
yesioBeKa.

JleMoHCTpaLum:

[Toptpetsl: I'. Menpens, T. MopraH, I'. ne ®pu3, C. C. YetBepukos, H. B. Tumodees-
Pecosckuii, H. . BaBuros.

Tabmubl ¥ cxeMmbl: «MOHOrMOPUIHOE CKpeIIMBaHWE U €ro I[UTOreHeThuecKast
OCHOBa», «3aKOH pacllelyIeHUs U ero LIUToreHeTuyeckass OCHOBa», «3aKOH UMCTOThI FamMeT»,
«durubpugHoe ckpemBaHue», «LIUTosornyeckrie OCHOBBI JUTHOPUAHOTO CKPeLUBaHUSI»,
«Melio3», «B3auMopeincTBue asenbHbIX TeHOB», «['eHeTMyeckhe KapThl pacTeHUM,
JKMBOTHBIX U UesioBeKa», «['eHeTHKa rosa», «3aKOHOMePHOCTH Hac/lel0BaHUs, CLeNJIEHHOTO
C TnosioM», «Kapuotumbl yesoBeKa U JKUBOTHBIX», «BUABI  HW3MEHUMBOCTU»,
«MoaudukaloHHasi U3MeHUMBOCTb», «HacienoBanue pesyc-gakTopa», «['eHeTHMKa rpymmn
KpoBU», «MyTaljoHHasi U3MEHUUBOCTb».

Ob6opyaoBaHue: MoZeTU-aNMKalyud «MoHOruOpuHOe CKpelrBaHue», «HemomHoe
JIOMUHUPOBaHUe», «[IUrubpusiHoe CKpeljuBaHue», «IIepekpécT XpoMOoCOM», MUKPOCKOM U
MuKporpenapar «/lpo3oduna» (HopMa, MyTauud (OpPMbI KpPbUIbEB W OKpackd Terna),
repbapuii «I['0pox TTOCeBHOM».

JIabopaTopHbIe U MPAKTHYeCKHe PadoThI:

JlabopatopHasi pa6ora Ne 5. «/M3yueHue pe3yabTaTOB MOHOTUOPHUIHOTO U
JUTHOPUIHOTO CKpeIIMBaHUs Y P030(HIIbI Ha TOTOBBIX MUKPOIIPeriapaTax».

JlabopatopHasi pabora Ne 6. «/3yueHne MOAM(PUKALIMOHHON W3MEHUMBOCTH,
MOCTPOeHHEe BapHUaLlMOHHOTO Psifia U BAPUALIMOHHOM KPUBOM».

JlaboparopHasi pabora Ne 7. «AHamu3 MyTauuid y [po30oduibl Ha TOTOBBIX
MHUKpOIIperapaTax».

[MpakTrueckast pabota Ne 2. «CocTaB/yieHe ¥ aHa/In3 POAOC/IOBHBIX UesIOBEKay.

Tema 7. Cenekiusi opranu3MoB. OCHOBbI OHOTeXHO/IOTHH.

Ceslek1jusl KaK HayKa U IpoLecc. 3apoxKieHue cejleKLiMU U oMeCcTUKaLus. YueHve H.
V. BaBusioBa 0 1jeHTpaxX MPOUCXOXKAEHUSI U MHOr000Opa3usi Ky/lbTypHBIX pacTeHud. LIeHTpbI
TIPOUCXOXKeHUs JOMALLHUX )XUBOTHBIX. COPT, IIOPO/A, LLITAMM.

CoBpeMeHHbIe MeTO/IbI CeleKIMA. MacCOBBIN ¥ MHIUBUIYa/TbHBINA OTOODBI B CeJTEKIIUN
pacTeHMd U >KUBOTHBIX. OlleHKa »3KcTepbepa. baM3KopojCcTBeHHOe CKpelllMBaHWe —
uHOpuAnHT. YucTast muaMs. CKpelyBaHue YUCThIX TUHUM. ['eTepo3uc, nmm rubpuHasi cuma.
HepojacTBeHHOe cKpeluBaHWe — ayTOpuauHr. OTAanéHHas TUOpUAW3aUs U €& YCIexu.
VcKycCTBeHHBIM MyTareHe3 U MojyuyeHue MOMUIUIONJ0B. JlOoCTKeHusl Ce/leKLIUU pacTeHUH,
JKABOTHBIX U MUKPOOPraHW3MOB.

brorexHosorus Kak OTpac/ib Mpou3BOAcTBa. ['eHHas WHXKeHepus. OTalbl CO3ZAHUA
pekom6OuHanTHoM JJHK u TpaHcreHHbIX opraHu3MoB. KierouHast vHxeHepus. KneTouHble
KY/IbTYPHI. MUKpOK/IOHaIbHOE pa3MHOXKeHUe pacTeHuH. KnonvpoBanue
BBICOKOTIPO/JYKTUBHBIX CE/IbCKOXO035IMCTBEHHBIX OPraHM3MOB. DKOJIOTUYECKHE U 3THYecKue
nipobembl. 'MO — reHeTHUeCKH MOJU(PULIIPOBAHHBIE OPTaHU3MBI.

LemMoHcTpanuu:

[Toptpetsr: H. 1. Basunos, 1. B. Muuypus, I'. [I. Kaprieuenko, M. @. V1BaHOB.



Tabmumpl 1 cxembl: Kapta «LleHTpbI TIPOMCXOKAEHUS U MHOT000pasusi Ky/IbTYPHBIX
pacteHuii», «llopogpl [JOMalIHUX JKUBOTHBIX», «CopTa KY/JAbTYPHBIX pacTeHUil»,
«OTpanéHHas rubpuan3anus», «Pabotbl akagemuka M. @. VBaHoBa», «[lomuruiongus»,
«O06BeKThI OM0TEXHO/IOTHNY», «K/leTouHble Ky/IbTYPhl M KIIOHUPOBaHUe», «KOHCTpyHpoBaHue
Y TIePEHOC FeHOB, XPOMOCOM».

Ob6opyoBaHMe: MYISKU TUIOJJOB U KOPHEIJIOJOB AUKUX (OPM U KYJbTYPHBIX COPTOB
pacTenuii, repbapuii «CebCKOXO035IMICTBEHHBIE PACTEHUSI».

JlabopaTopHbIe U MPAKTHYeCKHe PadoThI:

OKcKypcusi «OCHOBHBIE METO/bl M JOCTW)KEHUS CeJleKLIMA PaCTeHUM U JKUBOTHBIX (Ha
CeJIeKLIMOHHYI0 CTaHLMIO, MJIEMEHHYIO ()epMy, COPTOUCIIBITATE/bHBIA YYaCTOK, B TEIJIMUHOE
X035HCTBO, 1aD0pPaTOPUIO arpOyHUBEPCHTETA UM HAYYHOTO [IEHTPa)».

11 K/TIACC

Tema 1. DBo/IIOLIHOHHAsA 0M0/I0THA.

[IpeanockiIKM BO3HUKHOBEHHSI 9BO/IOLMOHHOM TEOPUU. DBOJIIOLIMOHHAs TEOpUs U eé
MecTo B O6rosioruu. BivsiHye 3BOJTFOIIMOHHON TeOPUH Ha pa3BUTHE OMOJIOTHU U JPYTUX HayK.

CaugerenbcTBa 3Bo/MOLMU. [lajeoHTO/IOTMUECKYe: TI0C/Ie0BaTeIbHOCTD MOSIBJIEHUS
BH/IOB B T1a/IEOHTOJIOTMUECKOW JIeTonucH, TmepexofHble (opmbl. buoreorpaduryeckue:
CXOZCTBO U pa3nuuue (ayH U (iop MaTEPHUKOB U OCTPOBOB.

OMOpHoJIoruyecKre: CXOACTBA W Pa3/IMuusi SMOPHOHOB Pas3HBIX BHUZOB MTO3BOHOUHBIX.
CpaBHUTE/ILHO-aHaTOMUYeCKre: TOMOJIOTUYHbIe, aHa/JIOTWUUHbIe, DYJAUMEHTapHble OpraHsbl,
aTaBu3Mbl. MoJieKy/IsIpHO-OMOXUMHUUECKHe: CXOJCTBO MeXaHHW3MOB HAacC/eJCTBEHHOCTU U
OCHOBHBIX MeTa00TMUeCKUX TyTel Y BCeX OpraHu3MOB.

OBomonuoHHas Teopuss Y. [lapBuHa. [IpenochbiiK¥ BO3HMKHOBEHMS! [JapBUHM3Ma.
[BwKylue CWIbl SBOMIOLMKA BUOB 10 [lapBuHY (M30BITOUHOE pa3MHOKeHUWe TIpH
OrpaHUYEeHHOCTH PeCcypCOB, HeorpeZe/iéHHass M3MEHUHMBOCTb, OOpbOa 3a CyllecTBOBaHUe,
eCTeCTBeHHbIN 0TOOP).

CuHreTtnyeckas Teopus 3BomoLuu (CTD) 1 eé 0CHOBHBIE MOJI0KEHUSI.

MukposBomtonus. [Tonmynsums Kak eIdHALIA BUA U SBOTOLUH.

JBrokyime cusbl ((pakToOpbl) 5BOJIOLMY BUJOB B NIpUpOZe. MyTallMOHHBINA NPoLiecC U
KOMOWHATUBHAsE W3MEHUWBOCTb. [lOMy/sliMOHHbIE BOJIHBI W [Jpeld TeHOB. W3onsius u
MUTpaLysl.

EcrecTBeHHbIN 0TOOp — HampaBsouuil Gakrop 3Bomoruu. PopMbl eCcTeCTBEHHOTO
orbopa.

[TpucriocobieHHOCTh ~ OpPraHW3MOB ~ KaK  pe3y/bTaT  3BOMIOLMU.  [IpuMepbl
nipucriocobieHnii y opranu3MoB. ApoMopdo3bl U UAKoaanTalyu.

Bug u BugoobpasoBanve. Kputepuu Buzja. OcHOBHbIe (GopMbl BH000pa30BaHUS:
reorpauueckoe, 5K0J0ruueckoe.

MakposBostorusi. PopMbl 3BOMIOLUU: (PuieTHUecKasi, UBepreHTHasi, KOHBepreHTHasl,
niapasuiesibHasi. HeobpaTuMOCTh 3BOMIOLIUN.

[IpoucxoxpeHne OT  HeCleLMa/lvM3UPOBaHHbIX  MpeAkoB.  IIporpeccupyromias
crieLManu3anys. AarntrBHas pajyaLys.

JleMoHCcTpaum:

[Toprpetsl: K. Jlunnel, XK. b. Jlamapk, Y. lapsuH, B. O. KoBanesckuii, K. M. bap, 3.
I'ekkesns, @. Mrosuiep, A. H. CeBepLioB.

Tabmuubl U cxembl: «Pa3BUTHe OpraHMUYecKoro Mupa Ha 3emsie», «3apOo/bILIn
MO3BOHOUHBIX JKUBOTHBIX», «ApXeonTepukc», «Popmbl 0OOpbOBI 3a CyIeCTBOBAHUE»,



«EcrectBeHHblii 0TOOpP», «MHOrooOpa3we COpPTOB pacTeHui», «MHoroobpasue TMOpoz
JKUBOTHBIX», «[lomynsanum», «MyTaluroHHas M3MEeHUUBOCTb», «Apomopo3b1»,
«pnoamanTanun», «O6IIas gereHeparysi», «/IBWKyI[Ue CUIbI BOJIOIUM», «KapTa-cxema
Mapinpyta nyteinectBusi U. [JapBuHa», «bopsba 3a cyiectBoBaHue», «IIpucrnocobieHHOCTb
opranu3MoB», «I'eorpaduueckoe Bu000pa3oBaHue», «IKOJIOTHIECKOe BHI000pa30BaHMe.

Ob6opynoBaHMe: KOJUIEKL[MSI HAaCEKOMBIX C Pa3/MUHbIMUA THUTIAMU OKpAacKu, Habop
TUIOZIOB U CeMsTH, KOJeKLus «[I[puMephl 3alUTHBIX TIPUCTIOCO0/IeHNH Y )KUBOTHBIX», MOZIe/Th
«OCHOBHbIE HarpaB/ieHUsI 3BOIOLMKW», 00BEMHast Mojenb «CTpoeHHe T'OJIOBHOTO MO3ra
TTI03BOHOYHBIX».

buoreorpaduyeckas kapta mMupa, KoJuiekiusi «DopmMbl COXPAaHHOCTH HCKOIAeMbIX
JKUBOTHBIX M pacTeHuM», MoZenb ammkaius «[lepekpécT XpomMocom», BJlaKHbIE
nipernapaTbl «Pa3BUTHe HaceKOMOro», «Pa3BuTHe JSTYIIKW», MUKporpenapar «/po3odua»
(HopMa, MyTaLMu (POPMBI KPbUILEB M OKPACKU TeJla).

JlabopaTopHbIe U MPAKTHYeCKHe PadoThI:

JIabopatopHasi pabora Ne 1. «CpaBHeHHe BUZOB 110 MOP(HOIOTHUECKOMY KPUTEPUIO».

JlaboparopHass pabora Ne 2. «OrmwmcaHue TIPUCIIOCOO/IEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJIbHOTO XapakTepa».

Tema 2. Bo3HUKHOBeHHE U pa3BUTHeE )XU3HHU Ha 3eMJie.

[loHayuHble TIpefCcTaB/eHUsT O 3apOXKJAeHWW >KU3HU. HayuHble rumnoressl
BO3HUKHOBEHHSI >KU3HU Ha 3emsie: abuoreHe3 W MaHCTepMUsi. XHUMHUeCKas BOJHOLIMSL.
AOVOTeHHBI CHMHTe3 OpPraHWYeCKWX BeIeCTB W3 HeOpraHW4YecKHuxX. OKCIIepUMeHTalbHOe
MO/ITBEPK/IeHHe XUMHUECKOW 3BOJIIOLMU. HauasbHble 3Tarbl OHMOIOTMUECKON 3BOJFOLUN.
I'vnoresa PHK-mupa. ®opmupoBaHWe MeMOpaHHBIX CTPYKTYpP U  BO3HHUKHOBEHHE
npoToK/eTku. [lepBble K/IeTKU U WX 3BO/MOLUs. PoOpMUpOBaHUE OCHOBHBIX TPYIII >KUBBIX
OpPraHu3MOB.

Pa3Butre >ku3HM Ha 3emse TI0 3paM U TepuosaMm. Katapxeii. Apxelickas |
npoTepo3oiickasi 3pbl. [laneo3olickas spa U e€ TepUo/bl: KeMOPHICKUN, OpP/OBUKCKHM,
CUTYPUHCKHUM, 1eBOHCKUM, KAMEHHOYTOJIbHbBIN, TEPMCKHUM.

Mes3o30iicKas 5pa ¥ eé rnepuo/bl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaitHo30MCKast 3pa U eé repuo/bl: NaieoreHOBbIM, HeOreHOBBIM, AHTPOIIOT€HOBBIM.

XapakTeprCTHKa K/IMMaTa 1 reoIornueckrx rnporeccoB. OCHOBHbBIE 3Tarlbl 3BOIHOLUN
pacTUTeNbHOTO U JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil M >KUBOTHBIX. [losiBieHue,
pacLBeT ¥ BbIMUPaHWe TPYIII KUBbIX OPraHU3MOB.

CucremMa oOpraHM4eckoro Mupa Kak oOTpaxkeHWe 3BomoLuM. OCHOBHbIE
CUCTeMaTHyecKue TPyIIbl OPraHu3MOB.

OBOJIIOLIMS  YesioBeKa. AHTPOMOJIOTUA KaK Hayka. Pa3BuTue TmpeJCTaBlIeHUM O
MPOMCXOXKAEeHNH YesoBeka. MeToApl u3yueHusl aHTporioreHe3a. CxofcTBa W pa3iduus
yesioBeKa M )KUBOTHBIX. CHCTeMaThuecKoe MosiokKeHe yesioBekKa.

[ewkymme cunbl ((akTopel) aHTpororeHesa. HacsiefcTBeHHass M3MEHUMBOCTb U
ecTecTBeHHbIM OTOOp. OOIecTBeHHbId 00pa3 JKW3HH, W3TOTOBJEHHWE OpPYAUM Tpy/a,
MBILLIJIEHHE, Deub.

OcHOBHbIE CTaJUM U BETBU 3BOJIIOLIUM Ue/lIOBeKa: aBCTPAJIONUTeKU, YesoBeK ymesbli,
UenoBek mnpsMoxojammi, YenoBek HeaHJepTaabcKui, YenoBek pasymHbld. Haxopku
HCKOTIaeMbIX OCTAaTKOB, BpeMsi CYIIIeCTBOBaHMs, O00JIaCTh paCIpPOCTpaHeHUs, O0bEM
rOJIOBHOT'0 M03ra, 006pa3 >KU3HHU, OPYAUSI.

YenoBeueckrie pacbl. OCHOBHBIE OOJIBbILINE PACKL: €BPOMeon/Hast (eBpa3uiicKasi), Herpo-
aBcTpajoujHasi (9KBaTOpHa/lbHasg), MOHrojioujHasi (a3uaTCKO-aMepuKaHCKas). YepTbl



TIPUCTIOCOO/IEHHOCTH TIpe/[CTaBUTesield ue/loBedeCKUX pac K YCJIOBHSIM  CYIIeCTBOBAHMUS.
EauHcTBO yenoBeueckux pac. Kputrka pacusma.

JleMoHCcTpaLum:

[Toptpetsr: @. Penu, JI. Iactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. [1apBuH.

Tabmuipl U cxembl: «Bo3HuKHOBeHHMe COJHEUHOM CHCTeMBl», «Pa3BuTHe
OPraHhuYecKoro Mupa», «PactutesibHasi KieTka», « KUBOTHas KieTka», «IIpokapuothueckas
K/leTKa», «CoBpeMeHHasi CUCTeMa OpraHu4yeckoro mupa», «CpaBHeHUe aHaTOMUYeCKUX 4yepT
CTpOEHHUSI  uelioBeKa U  4YeoBeKOOOpa3HbIX  00e3bsiH», «OCHOBHBIE  MecTa
a/IeOHTOJIOTMYECKMX HaxOZOK IpeJIKOB COBPEMEHHOI'O 4YesloBeKa», «/lpeBHeullve JHOAN»,
«/IpeBHue moau», «IlepBble cOBpeMeHHbIe JII0Au», «HesoBeyeckue pacel».

Ob6opyaoBanue: MyasDku  «[IporicxokieHue ueroBeKa» (OFOCTBI aBCTpasIOTIMTEKA,
MUTeKaHTPOIa, HeaHJepTasblja, KPOMaHbOHIIA), CJeNKU WM H300pakeHUs KaMeHHbIX
OpyAuii IepBOOBITHOTO uesioBeKa (KaMHHU-UOIITephbl, pyousa, ckpebiia), reoXpoHOI0rnYecKast
Tabmia, Ko/neKuys «PopMbl COXPaHHOCTU UCKOTIaéMbIX )KUBOTHBIX U PACTEHU».

JIaGopaTopHbIe H MPAaKTHYECKHe PaboThI:

ITpaktrueckast pabota Ne 1. «/3yueHue UCKOTIaeMbIX OCTaTKOB PaCTeHUI U )KUBOTHBIX
B KOJIJIEKLIUSX».

OKCKypcUsi «OBOJIOLUSI OPraHUuUeckoro Mvpa Ha 3emsie» (B eCTeCTBEHHO-Hay4HbIN
W/ KpaeBeJUeCcKuid My3ei).

Tema 3. Opranusmbl 4 OKpy’Kawlas cpeja.

OKOJIOTHs. KakK Hayka. 3ajauyd U pasfiesibl 3KOJIOrMU. MeTozbl 3KOIOrMYecKUx
WCCieJOBaHUM. DKO0J/I0THYeCKOe MHPOBO33peHre COBPEMEHHOT0 ueioBeKa.

Cpenbl  0oOMTaHMSI  OpPraHM3MOB: BOJHas, Ha3eMHO-BO3[yllHas, IIOYBEHHas,
BHYTPUOpraHMU3MeHHasl.

Okosnoruyeckre paktopsl. Knaccrdukarys 3Kkooruueckux pakTopoB: abMOTHUECKHE,
OuoTHUeCKHe U aHTPOTIoreHHbIe. [leficTBUe SK0/IOrHUYeCcKrX (PaKTOPOB Ha OPTaHU3MBI.

Abuotuueckue (aKTOpBI: CBeT, TeMIlepaTypa, BIAKHOCTb. DoTorepruogusm.
[Tpucriocobnenyst OpraHW3MOB K [JeMCTBHIO abuoTHueckux (hakTopoB. buosornyeckue
PUTMBI.

buotnueckrie (akTopel. Buabpl OMOTMUECKMX B3aWMOJIEMCTBUN: KOHKYPEHLIs,
XUIIHAYeCTBO, cuMOHMo3 u ero ¢opwmbel. [lapasuTu3aMm, Koomepalusi, MYTYyasu3M,
KOMMeHcanu3M (KBapTUPAHCTBO, Hax/JeOHWUECTBO). AMeHCanu3M, HeUTpasu3M. 3HaueHue
OMOTUUECKMX  B3aUMOJIEMCTBUM /I CYL[eCTBOBAaHUSI OPraHM3MOB B  TMPUPOJHBIX
coobirecTBax.

OKOJIOTUYeCKUe XapaKTepyuCTUKU nonyasauud. OCHOBHBbIE I0Ka3aTesd IONYJISLIUU:
YMC/IEHHOCTb, IUIOTHOCTb, POXKJaeMOCTb, CMEPTHOCTb, MPUPOCT, Murpayus. [IuHamMuka
YMCJIEHHOCTH TONYJIILIUUA U e€ peryJisiiusl.

JleMoHCTpanum:

[MoptpeTtsi: A. I'ymbonbaT, K. @. Pynbe, 3. ['ekkeJib.

Tabmuubl u  cxembl: Kapta «[IpupogHbie 30HBI 3eman», «Cpeibl 00OWTaHUS
opraHusmoB», «doronepuousm», «llomynsauun», «3aKOHOMEPHOCTHM POCTa UYMC/IEHHOCTH
NOMy/IALUU UH(PY30pUU-Ty(enbKu», «[IuiijeBble Ljerm».

JIaGopaTopHble M MpaKTUYeCcKHe padoThI:

JlabopatopHasi pabora Ne 3. «Mopdosiornueckrie 0COOEHHOCTH PacTEHWM W3 Pa3HbIX
MecT 0OUTaHUsI».

JlabopatopHasi pabota Ne 4. «BnusiHUe CBeTa Ha POCT U Pa3BUTHE YePEHKOB KOJIEyCay.

IMpaktuueckass pabora Ne 2. «[lofgCcyéT TUIOTHOCTH TMOMY/SIMK pPa3HbIX BUIOB
pacTeHu».



Tema 4. Coo0111ecTBa ¥ 3K0/I0rHYeCKHe CHCTeMBI.

CoobimiectBo  opraHu3mMoB — OuorieHo3. CTpyKTypbl OWoOlleHO3a: BH/IOBas,
MIPOCTPaHCTBeHHas1, Tpoduueckas (muiesasi). Buabl-gomuHanThl. CBs3M B OMOIeHO3e.

OKosiornyeckrie cuctembl (3kocucteMel). [loHsTHe 00 3KOCHCTeMe U OUOTeoLieHO3e.
@yHKI[MOHa/IbHble KOMIIOHEHTbl SKOCUCTEMBbI: MPOAYLIEHTbl, KOHCYMEHTbI, DPeAYLeHThI.
KpyroBopoT BelllecTB ¥ TOTOK 3HEPruud B 3KocucTeme. Tpoduueckue (MUilleBbie) YPOBHU
skocucTembl. [TuimieBble Leri U ceTr. OCHOBHBIE TIOKa3aTeaW SKOCHCTeMbI: OmoMacca,
MIPOAYKLMS. DKOJIOTHUeCKre TMpaMU/bI: MPOAYKLWK, YMCIeHHOCTH, buomaccel. CBoiCTBa
5KOCUCTEM: YCTOMYUBOCTD, CaMOperysisiLys, passutre. CyKLeccus.

[IpuposHble 5KOCHCTEMBL. DKOCUCTEMBbI 036D M peK. JKOCHMCTeMa XBOMHOIO WJIU
LIIMPOKOJINCTBEHHOT O JIeca.

AHTpOIIOreHHbIe 5KOCUCTEMbI. ATPO3KOCUCTEMBI. Y PO03KOCHCTeMbI. Brosioruueckoe u
X03HCTBeHHOE 3HaUeHHe arpo3KOCUCTeM U YPOOIKOCUCTEM.

Bbuopa3sHoobOpa3ue  Kak  ¢akTtop  ycTOMuMBOCTH  3KocucteM.  CoxpaHeHHe
O10J/I0rMUeCcKOTo pa3HOOOpa3ust Ha 3eMle.

Yuenue B. Y. BepHagckoro o 6uocdepe. 'paHuiibl, cOCTaB U CTPYKTypa Ouocdepsl.
JKuBoe BemjectBo u ero ¢pyHkiun. OcobeHHOCTH OMOChephl Kak ry100asbHON 3KOCHCTEMBI.
[uHamMuueckoe paBHOBecHe W oOpaTHasi CBsi3b B Orocdepe.

KpyroBopoThI BellleCTB ¥ OMOTeOXMMHYeCKHe LUK/IbI 37eMeHTOB (yriepoja, a3ora).
3oHanbHOCTE 6rochepbl. OCHOBHBIE OMOMBI CYIIIH.

YesioBeuectBO B OWocdepe 3emsn. AHTpOIoreHHble U3MeHeHWs B Ouocdepe.
I'mobanbHBIE 9KOIOTUUECKHE TIPOO/IEMBI.

Cocy1iecTBoBaHMe TPUPOABl U uesoBedecTBa. CoxpaHeHHWe Omopa3HOoOpa3usi Kak
OCHOBa ycToiuuBocTd Ouochepbl. OCHOBa pal[MOHATLHOTO YIIPaBeHUs TMPUPOJHBIMU
pecypcamMu 1 MX UCIojb30BaHue. [locTykeHus1 OMOIOTHH U OXpaHa TIPUPObI.

JdeMoHCTpaLum:

[Toprpetsr: A. [Ix. Tenciy, B. H. Cykaués, B. 1. BepHagckuii.

Tabmubt u  cxembl: «[IumieBble 1enu», «BUOLEHO3: COCTaB U CTPYKTYypa»,
«ITpupogHble coobirectBa», «llenu mUTaHUsA», «DKOIOTHUeCKas nupaMuza», «bruocdepa u
yesioBeK», «IJKOCHUCTeMa LIMPOKOJUCTBEHHOIO Jeca», «3JKOCHUCTeMa XBOWHOIO Jjieca»,
«buorieHo3 BomoéMa», «ArpolieH03», «[IpuMepHbIe aHTPOIIOTeHHbIe BO3/ENCTBUS Ha
npuposy», «BaKHeliMe UCTOUHMKM 3arpsi3HeHHs BO3JyXa W TPYHTOBBIX BOA», «[louBa —
Ba)KHeMIIIas cocTaB/stomas ouocdepoi», «DakToOpbl Aerpajaliiud MouB», «[lapHUKOBBIN
3pdekT», «DaKTOpbl pafMOAKTHBHOTO 3arpsisHeHUst Ouocdepbl», «OOias CTPyKTypa
ouocteps», «PacripocTpaHeHre Xu3HHU B Ounocdepe», «O30HOBBIA 3KpaH OUoChepbI»,
«KpyroBoport yriepoja B 6uocdepe», «KKpyroBopoT a3oTa B IpUpoie».

OOGopymoBaHue:  MoJe/b-aliUIMKaUs ~ «TUMUUHbIe  OWOIIEHO3bI»,  repbapuid
«PacturenbHble  coobijectBa», Ko/uleKUMH — «BuoleHO3», «Bpeautenu BaKHEHIIMX
CeJTbCKOXO3SIUCTBEHHBIX KYJIbTYp», Trepbapuyd U KOJUIeKI[MM pacTeHWH W >KUBOTHBIX,
MpUHA//IeXKale K pa3HbIM SKOJOTMUeCKUM TpyIaM ofHoro Buja, KpacHas KHUra
Poccutickoit ®efepaiiuy, u300pakeHHsi OXpaHsSeMbIX BH/IOB pacTeHUM U JKUBOTHBIX.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHOJIOTUN HA BA3OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA30BAHUA

Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUS K pe3yJbTaTaM
OCBOCHMSI OOYyYalOIIMMHCS MPOrpaMM CpeJHEro oOHero oOpa3oBaHUSA:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JTMYHOCTHBIX pe3yJIbTATOB OCBOEHUsS mpeameTa «buonorus»
BBIJICJICHBI  CJIENYIOIIME  COCTAaBISIIOIIME:  OCO3HAaHHME  O0y4YaroIUMHUCS
POCCUHCKON TPAXKIAHCKOM HJICHTUYHOCTH — TOTOBHOCTH K CaMOPA3BHUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOTPEEICHHUI0, HAJTUYUEe MOTHUBAIMM K OOYYEHUIO
OMOJIOTHH, 1IeTICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN TUYHOCTU HA
OCHOBE KJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TpPAAUIUNA pa3BUTHA
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCT M CHOCOOHOCTH OOyYaronIuxcs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAaMHM, MPUCYIIUMHU CHUCTEME OHOJOTUYECKOrO OO0pa3oBaHUs, HAIUYUE
AKOJIOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh II€IM U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOEHUS NpeaMeTa «BHOIOTHS) JOCTUTAIOTCA
B €JMHCTBE y4e€OHOM M BOCIHUTATEIHHON NESITEIbHOCTH B COOTBETCTBUH C
TPAAULMOHHBIMUA POCCUHUCKUMHU  COLUMOKYJIbTYPHBIMH, HCTOPUYECKUMH H
JTyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSMHU, IPUHATHIMHU B OOIIIECTBE MPaBUIAMU U
HOpMaMH  TIOBEACHUS U  CIOCOOCTBYIOT  MpoOIleccaM  CaMOIIO3HAHMS,
CaMOBOCIIMTaHUSI U CaMOPa3BUTHS, Pa3BUTHUSI BHYTPEHHEW MO3ULIMKU JTUYHOCTH,
NaTPpUOTU3MA, YBAXEHUS K 3aKOHY M MPABOMOPSIKY, YEIOBEKY Tpyla H
CTapiieMy TIOKOJIEHHIO, B3aMMHOTO YBaXXEHHUS, OEPEKHOTO OTHOIICHHS K
KyJIbTYPHOMY HAaCI€OUI0 W TPaJWIUsM MHOTOHAIIMOHAIBHOTO Hapoja
Poccuiickon denepanuu, Npupoe U OKPYKAKOIIEH Cpelie.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS Y4yeOHOro mnpeameTa «bUOTOTHS»
JOJDKHBI ~ OTpakaTh ~ TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH TMO3MUIIUEH JIUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHEHTAIlMi, MO3UTUBHBIX BHYTPEHHHX YOECKICHH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIECTBa,
pacliMpeHre >KU3HEHHOTO ONbITa W OMNbITa JESITEJIbHOCTH B IPOIECCE
peanu3alii OCHOBHBIX HAINPAaBJICHUN BOCHUTATEIBHOW NEATEIIbBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaIaHCKOro BOCTIMTAHUS

ChOPMHUPOBAHHOCTh  TPAKIAHCKOW  TMO3WUIMUA  OOydHaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUICKOTO 00IIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TMPaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATENBHOCTA MpPHU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIHHBIX 33]1a4, BHIMIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAENATh COOCTBEHHYIO TO3UIIMI0 IO OTHOMIICHUIO K
SIBJICHHSIM COBPEMEHHOMW KU3HU U OOBSICHATH €€;



YMEHHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHUS JIOACH C pa3HbIMU YOKIECHUSIMHU, KYJIbTYPHBIMU [IEHHOCTAMHU
Y COLIMAJIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTh K COTPYIHHMYECTBY B IPOLIECCE COBMECTHOI'O BBIITOJIHEHUS
yueOHbIX, MO3HABATEJbHBIX M HCCIEAOBATEIbCKUX 3a/1ad, YBAXKHUTEIbHOTO
OTHOLIEHUS! K MHEHUIO OIIMOHEHTOB MpPHU OOCYXICHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH POCCHUICKOMN IPaXKIaHCKOMN UJEHTUYHOCTH,
NaTPpUOTU3MA, YBAXKEHUA K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
PoauHoii, ropmoctu 3a cBOM Kpai, CBOO PoauHy, CBOM SI3bIK M KYJIbTYpPY,
IPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHWE K IPUPOJHOMY HACIEAWI0 M IaMsITHUKAM
IPUPOJIbI, JOCTHKEHUsAM Poccun B Hayke, HUCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TpyJe;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCHUUCKHX YYEHBIX B CTAaHOBJICHHUE U
pa3BUTHE OHOJOTHU, TMOHUMAHUS 3HAYCHUS OMOJIOTMH B TMO3HAHUU 3aKOHOB
IPUPOJBI, B ’KU3HU YEJIOBEKA U COBPEMEHHOIO 00IIIEeCTBA;

ujeitHas yOoexxJIEHHOCTh, TOTOBHOCTh K CIYXKEHHUIO U 3amure OTedecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH,;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHATHS LIEHHOCTEU CEMENHOM KU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUasl ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUM;

NOHUMAHHE HMOIMOHAIBHOTO BO3JEHCTBUS KUBOW MPUPOABI U €€
LEHHOCTH,;

TOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronoJIyuns:

NOHUMAaHUE W peaju3alus 3I0pOBOr0 M 0e30macHoro obpasza KU3HU
(3mopoBOoe  TUTaHUE, COOJIOJIEHWE THUTMEHHMYECKHMX TPaBWJI W HOPM,
cOQIaHCUPOBAHHBIN PEXKUM 3aHATAW W OTAbIXAa, pEryJspHas Qunyeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE [IEHHOCTH TMPaBWUI HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TOBEJCHUS B CUTYyaIlUSAX, YTPOKAIOIMIMX 3J0POBBI0O U IKU3HH
JIIOJIEH;

OCO3HAHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPHUBBIUEK
(ymoTpeOaeHust aKorosi, HAPKOTUKOB, KYPEHHUS );

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0II00HE;



TOTOBHOCTh K aKTUBHOU JEATEIBHOCTH TEXHOJIOTHYECKONH M COIMATbHOU
HaTpaBJICHHOCTH, CTIOCOOHOCTH UHUITUHPOBATH, TUTAHUPOBATH "
CaMOCTOSITEIILHO BBITIONHAT TaKYIO IEATEIHHOCTD;

UHTEpeC K pa3nuuHbiM cdepam TpodeCCHOHATBHONW ICSTEIbHOCTH,
YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp Oyaymieii mpodecCuu 1 pean30BbIBATh
COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K 0Opa30BaHUIO W CaMOOOpa3OBaHUIO Ha
NPOTSHKCHUH BCEH KU3HU;

7) 3K0JI0THYECKOT0 BOCTIMTAHMSA:

AKOJIOTHYECKU IIeNIeCO00pa3HOe OTHOIIEHUE K MPHUPOAC KaK HMCTOYHUKY
KU3HU Ha 3eMIie, OCHOBE €€ CYIIECTBOBAHUS;

TIOBBIIIICHAE YPOBHS AKOJOTHMUYECKON KyJIbTyphl: TMPUOOPETCHHE OTBITA
IUTAHUPOBAHMUS TIOCTYIKOB W OIEHKH WX BO3MOXHBIX ITOCIEICTBUN IS
OKpY>KaroIen CpeIbl;

OCO3HaHHWE TI00aTHHOTO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel uX
pelIeHUS;

CIIOCOOHOCTh HCIIOJB30BaTh MPUOOpPETaeMble MPU HU3YyYEHUU OHOJIOTUU
3HaHUSA M YMEHHS TPU PEIICHHH TPOOJEM, CBS3aHHBIX C paIOHAIBHBIM
IPUPOAOIOIb30BaHUEM  (COOJIOJIEHUE TMPaBWJI TOBEACHHS B  MPUPOJE,
HaTpaBJICHHBIX HAa COXpPAaHCHHE PABHOBECHS B DKOCHCTEMax, OXpaHy BHJIOB,
AKOCHUCTEM, OHOChEphI);

aKTUBHOC HETPHATHE JCHCTBHM, NPHHOCSIIMX BpEI OKpYKaromeh
IPUPOAHON CpeJie, YMEHHE POTHO3UPOBATh HEOIArONMpPUATHBIE KOJIOTUUECKHE
TIOCTIEICTBHS MTPEANTPUHIMACMBIX JICHCTBUI U MPEIOTBPAIIATh UX;

HAJIMYUE Pa3BUTOIO  SKOJIOTHYECKOTO  MBIIIICHHS, JKOJIOTHYEeCKON
KYJIbTYpPbI, OIBITa JEATEITHHOCTH JKOJIOTUICCKOW HAMPABICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI IMH B ITO3HABATEIHLHOW, KOMMYHHUKATUBHOW M COIIMATLHON
NPAaKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOW JESATEITHLHOCTH
9KOJIOTHYECKOI HANPaBICHHOCTH,

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAaKTHKH, OCHOBAHHOTO Ha JHAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYJIHTYPHOM
MUDE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YUTATEIBCKON KYJIBTYpPHl KaK CPEICTBa
B3aNMOJICHCTBHS MY JIFOJBMH U TTO3HAHUS MHPA,;

NOHUMaHWEe crnenu(PUKu OWOJIOTUM KaK HayKH, OCO3HAHHA e€ poiil B
(GopMUPOBAHNHN PAIMOHAILHOTO HAYYHOTO MBIIIICHUS, CO3JJaHUH IEJIOCTHOTO
NPEJCTABICHUS 00 OKPYXKAIOIEeM MHpE KaK O €IWHCTBE MPUPOJIBI, YCIIOBEKA U
oOI1ecTBa, B MO3HAHUHM TMPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH MpoOsieM
COXPaHEHUS TIPUPOTHOTO PABHOBECHS;

yOKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH IS COBPEMEHHOW ITMBHIIN3AIINN:
o0ecrieueHrsT HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3IaHNC MEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECypCHbIE TMPOOJIEMBl  PA3BUTHS
YeJIOBEYECTBA, MIOMCKA ITyTeH BBIXOJ1a U3 TJIO0ATBHBIX YKOJIOTHYECKUX MTPOOIIeM
u oOecrieyeHHsl Tiepexoja K YCTOMYHMBOMY pPa3BUTHIO, PallMOHAIBLHOMY
WCIIOJIb30BAaHUIO TIPHPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aHHTEPECOBAHHOCTh B IIOJIYYCHHH OWOJOTHYECKMX 3HAHUW B IEISX
MOBBIIICHHUST OOIIEH KyJBbTYphl, €CTCCTBCHHO-HAYYHOW TPAMOTHOCTH, Kak



COCTaBHOM  4YacTh  (PYHKIUMOHAJIBHOM  TIPAaMOTHOCTH  oOydarouiuxcs,
dbopmMupyemMoil py U3y4eHUu OMOJIOTHY;

NOHMMAaHUE  CYUIHOCTHM  METOJOB  T[O3HAHMS, HCIOJb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble 3HAHUS JUIs
aHanu3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIEr0 MUpa M MPOUCXOAIINX B HEM
U3MEHEHHI, yMEHUE JieJaTh 0OOCHOBAHHbBIC 3aKIIIOUEHHS] Ha OCHOBE HAYYHBIX
(aKTOB ¥ UMEIOIIMXCS JAHHBIX C IEJIbIO TTOJYUYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO MCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHus NpooJieM B pealbHbIX KU3HEHHBIX CUTYaLIUX;

OCO3HaHMWE [IEHHOCTH HAYYHOU JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATh
MPOEKTHYIO M MUCCIIEIOBATENBCKYIO JESTEIbHOCTh MHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEephIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUI0, K aKTUBHOMY TOJYYEHHIO HOBBIX 3HaHUN MO OMOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHble  pe3yJabTaThl ~ OCBOCHHUSI ~ Y4eOHOro  MpeameTa
«buonorus» BKIIOYAIOT: 3HAYMMBIE I (HOPMHUPOBAHMS MHPOBO33PECHHUS
oOydJarommxcst  MEXIUCIUIUIMHAPHBIE  (MEXIpPEAMETHbIE)  OOIIeHAYYHBIE
MOHSATHS, OTPaXKAIOIIKE IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEUBUKY
METOJIOB TIO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIeCTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAy4YHBIM (hakT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
OKCIIEPUMEHT U JPYruX),  yHUBEpCaIbHbIE  y4eOHbIE  JICUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHbBIC, PETYJSITUBHBIC), OOECIeUnBaIONIUe
dbopmupoBanre (PyHKIIMOHATBHON T'PaMOTHOCTH M COLIMAILHON KOMITETEHIIUU
00yJarommxcsi, CHOCOOHOCTh OOYYaIIIMXCS  HCIOJIB30BaTh  OCBOCHHBIC
MEXAUCIIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W  YHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHON M COLIMAIIbHOMN MPaKTHKE.

MeranpeaMeTHbie pe3ybTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIETro
00pa3oBaHUsI IOJDKHBI OTPaXkKaTh:

OBiajieHUe  YHHBEPCAJBHBIMM  Y4eOHbBIMM  MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOTHYECKHE A CTBHSI:

CaMOCTOATENbHO  (OpMyNHUpoOBaTH U aKTyaIU3UPOBaTh  MpodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPHUEMBI JIOTHYECKOTO MBIILUICHUS
(amanuza, cuHTE3a, CpaBHEHMS, Kiaccudukanuu, 000OIIEHUS), PACKPHIBATH
CMBIC]I OHMOJIOTUUECKHX TOHSATUN (BBIIEIATh WX XapakTEpHbIC MPHU3HAKH,
YCTaHABJIMBATh CBSA3U C IPYTUMH MOHSATHUSIMH);

OTIpeNeNATh e NEITeIbHOCTH, 3a/JaBas MapaMeTphl U KPUTEPUU HX
JOCTIKEHUS, COOTHOCHTH PE3yJbTaThl JACSATEIBHOCTA C IOCTaBICHHBIMHU
HETISIMU;

WCIIOJIh30BaTh OMOJIOTUYECKUE TIOHSATUSA JUIsl OOBsICHEHUS (DAKTOB W
SIBJICHUM KUBOU IPUPOJBI,

CTPOUTH JIOTHYECKUE PACCYXIACHUS (MHIYKTUBHBIC, JCHYKTUBHBIC, IIO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEYHUS B PACCMATPUBACMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,



NPUMEHATh  CXEMHO-MOJICIbHBIE  CpPEACTBAa  JJS  TPEACTABJICHUS
CYIICCTBEHHBIX CBS3€H M OTHOIICHUH B M3y4aeMBbIX OMOJIOTHYECKHX OOBEKTaX,
a TaKkKe TMPOTUBOPEUMH PpPa3HOTO pPOJa, BBIABICHHBIX B Pa3IAYHBIX
MHPOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh TUTAH PEIICHHSI TPOOJIEMBI C YIETOM aHAIH3a UMEIONTUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JIEATEIHHOCTh, OIIGHUBATh COOTBETCTBUE
PE3yNIbTaTOB IIEJISIM, OLIEHUBATh PUCKH MOCJICCTBUHN NEATeILHOCTH;

KOOPAWHHUPOBATh W BBHIMOJHATH pabOTy B  YCIOBHSX pPEaTbHOTO,
BUPTYAIHHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS:

BJaJeTh  HaBBIKAMH  Y4€OHO-MCCIIENOBATENbCKOM W TPOCKTHOU
JCSATCNIbHOCTH, HaBBIKAMH  pa3pemieHusi MpodiieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJOB PEHICHHS MPaKTUICCKIX
3a/1a4, TPUMCHEHUIO Pa3IMYHBIX METOJIOB IIO3HAHUS;

UCTIONB30BaTh PA3IMYHBIC BHIBI JIEATEIHHOCTH TIO IOJYYCHHUIO HOBOTO
3HAHUSA, €0 HMHTEPIpeTaIuy, MpeoOpa3oBaHUI0 W NMPUMEHCHHIO B YUEOHBIX
CUTYAIUAX, B TOM YUCJIC TP CO3JJaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

dopMupoBaTh  HAyYHBIA  THUN  MBINUICHWS,  BIAJACTh  HAyIHOUH
TEPMHUHOJIOTHEH, KITIOYSBBIMH MTOHITHSIMHA U METOJIaMHU;

CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHOMN
JESATSIIEHOCTH Y )KU3HCHHBIX CUTYAIIHSX;

BBISIBJISITh  TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3W WM aKTyaJM3WpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs, HaXOIUTh apryMEHTHI JJIs JI0Ka3aTeIhCTBa
CBOWX yTBEPKJICHUH, 3a7aBaTh TAPAMETPhl U KPUTEPUU PEIICHUS;

aHAIM3WPOBATh TIOYYCHHBIE B XOJE pCIICHUS 3aJadd Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh HMX JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MCHCHHE B
HOBBIX YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIUSAM, OIICHUBAThH MPHUOOPETEHHBIN OIIBIT,

OCYIIECTBIISTh ICJICHAIIPABICHHBIN IOMCK MIEPEHOCA CPEICTB M CIIOCO00B
JCHCTBUS B MPOPECCHOHAIBHYIO CPEILY;

yMETh MEPEHOCUTH 3HAHUS B IO3HABATEIHHYIO M MPAKTUYCCKYIO 00JIacTH
KHU3HEACITCILHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

BBIJIBUTATh HOBBIE WJICH, TIPEIIaraTh OPUTHHAIBHBIC ITOIXO0.IbI H PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3a7a49H, JIOIYCKAIOIINE aThTCPHATHBHBIC PEIICHUSI.

3) pa6ora c ungopmanmeii:

OPUCHTHPOBATHCA B PAJNTMYHBIX HUCTOYHWKAX wWHpopMammu (TEeKCTe
y4eOHOTO TMOCOOMs, HAy4YHO-TIOMYJSPHOW  JUTeparype, OHOJOTUYECKHUX
CJIOBapsiX M CIpPAaBOYHHKAX, KOMIBIOTEPHBIX 0a3zax naHHBIX, B VHTepHeTe),
aHAIM3UPOBATh WH(OOPMALMIO PANTMYHBIX BHIOB W (OPM IPEACTABICHUS,
KPUTHUYECKH OIICHUBATH €€ JOCTOBEPHOCTh M HEITPOTHBOPECUYUBOCTD;

(GopMyITUPOBATH 3aMPOCH U IPUMEHSATH Pa3IMYHbIC METOIBI TIPH ITOUCKE U
otbope OuoJornYeckor uWH(pOpMAIUU, HEOOXOJAMMOM ISl BBIITOJTHEHUS
y4eOHBIX 3a/1a4;

MIPHOOPETaTh OMBIT MCIIOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOTO  HCIOJH30BaHUS
Pa3IMYHBIX TTOUCKOBBIX CHCTEM;



CaMOCTOSITENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OpPMY TPEICTaBICHUS
ouosiorndyeckod wuHGOpMANUU (CXeMbl, TrpadUKH, JUarpaMMBbl, TaOIHIlbI,
PUCYHKH U JAPYyTOE);

UCIOJIb30BaTh HAYyYHBIM S3bIK B KayecTBE CpeIACTBa Npu pabore ¢
Oouonoruyeckod wuHOpMAIMEH: TPUMEHATh XUMHYECKUE, (PU3MUECKHE W
MaTEMaTUYECKUE 3HAKU M CUMBOJIbI, (POpMYyJibl, a00peBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaTJIATHOCTH;

BJaJeTh  HAaBbIKAMHU  pACIIO3HABaHUS M 3alIUThl  MHGOpPMAIHH,
uH(GOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oO1eHne:

OCYIIECTBJIATh KOMMYHHMKallMM BO Bcex cdepax KU3HU, AaKTUBHO
y4acTBOBaTh B JIMAJIOTe€ WJIM JTUCKYCCHUU IO CYHIECTBY OOCYXIaeMOW TEMbI
(yMeHHMe 3amaBaTh BOIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEIHHO
BBITIOJIHEHHUS TIPEJIaracMou 3a7auu, yYUTHIBATh HHTEPECHl U COTJIACOBAHHOCTh
MO3UIMN APYTHX YYaCTHUKOB JIUAJIOTA WU JUCKYCCHUH);

pacno3HaBaTh HeBepOaldbHBIE CpEACTBA OOIICHMS, MOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMUHBIMU CIIOCOOAMU OOIIEHUS U B3aUMO/ICHCTBUS, TOHUMATh
HAMEpEeHUsl JPYruX JIIOJeH, TMPOSBIATH YBAXUTEIHLHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe (HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eSITeJbHOCTh:

NOHMUMaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
UHAUBUIYaIbHOM  pabOThl MpU  pEUICHUU OHOJIOTUYECKOW  MpoOJIeMBlI,
000CHOBBIBATh HEO0OXO0IUMOCTh MIPUMEHEHUS TPYIIOBBIX dbopm
B3aMMOJICUCTBHS MIPU PEIICHUH YYeOHOU 3a/1auu;

BBIOMpPATh TEMATUKY W METOJbl COBMECTHBIX NEUCTBHM C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEHN Ka)XJ0T0 YjieHa KOJJIEKTUBA;

OpUHUMATh 1M COBMECTHOM JESATENbHOCTH, OpPraHU30BHIBATH U
KOOPJIMHUPOBATH JICUCTBUS TI0 €€ JTOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacipeneniaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXIaTh Pe3yiIbTaThl
COBMECTHOM paboThI;

OIICHMBATh Ka4€CTBO CBOETO BKJIaJia M KaXKJIOTO y4YaCTHHKAa KOMAaHJIbI B
001Ut pe3yabTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npenjiaraTh HOBBIE MPOEKTHI, OICHUBATh HJEU C TO3UIIMH HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIIOBEJICHUE B PAa3JIMYHBIX
CUTYaIHSIX, TTPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

UCIIOJIH30BaTh OWOJOTHYECKHE 3HAHUS JJIs BBISIBICHHUS MPOOJIEM M UX
pEeIIeHus B )KU3HCHHBIX U YICOHBIX CUTYaIUsX;

BBHIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHWM IIEJIEBBIE U CMBICIOBBIC
YCTaHOBKH B CBOMX JICUCTBHSIX U MOCTYMKAX MO0 OTHONICHHIO K )KUBOU MPUPO/IE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIINX;



CaMOCTOSITEIBHO  OCYIIECTBIATh  IO3HABATEIbHYI)  JI€SITEIbHOCTD,
BBISBJISITh TPOOJIEMBI, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3a/Jaud B
00pa3oBaTeIbHOMN AEATEILHOCTU U KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH pelieHuss MpoOJeMbl ¢  Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTECHHMIA;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacmupsTb ~ paMKH  y4yeOHOro TpeAMEeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHU ],

neJaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh ero, Opathb
OTBETCTBEHHOCTD 32 PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO M TIPOSIBJICHUIO IIMPOKON SPYAUIIMU B
pa3HBIX 00JIACTSAX 3HAHWM, MOCTOSHHO IOBBIIIATH CBOM OOpa3oBaTEIbHBIN H
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYaIIMsIM, BHOCUTh KOPPEKTUBBI B JICSITEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIETISIM;

BJIQJIeTh HaBBIKAMHU I[I03HABAaTEJIbHOM pedlieKcun KakK OCO3HaHUS
COBEPIIIAEMBIX JECUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJIbTATOB H
OCHOBAHUM, UCIIOIb30BaTh MPUEMBI PehICKCUU JIJIs OIICHKH CUTYalluH, BEIOOpA
BEPHOT'O PEIICHHUS;

yMETh OIICHUBAaTh PHUCKH W CBOCBPEMEHHO NMPUHUMATh PEIICHUS IO UX
CHIDKCHHIO;

NPUHUMATh MOTHBBI M apryMEHThl JIPYTMX MpPU aHAIW3€ pPe3yJIbTAaTOB
JIEATEIILHOCTH;

3) npuHsTHE CeOsl U APYIrUX:

PUHUMATH Ce0s1, TOHMMas CBOM HEJOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTBl JIPYTMX MpPH aAHAIW3€ pPEe3yJIbTATOB
JEATEIILHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTHX HA ONIHOKH;

pa3BUBaTh CIOCOOHOCTHh MOHUMATh MHP C TTO3HUITUH APYTOTo YeIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTtHpie pe3ynbTarhl ocBoeHHS IporpamMmbel COO mo Oumojornu Ha
0a30BOM YpOBHE BKJIIOYAIOT crenuduyueckre sl y4eOHOro mpeameTa
«buonorusy» HaydHble 3HaHUS, YMEHHUS M CIOCOOBI JEUCTBHM MO OCBOCHHIO,
UHTEPIpPETAllMd ¥ TpeoOpa3OBaHUIO 3HAHWM, BUJIBI JCATEIBHOCTH TIO
MOJIYYCHUIO HOBOT'O 3HAHHMS M MPUMEHEHUIO 3HAHWM B PA3IUYHBIX Y4EOHBIX
CUTyallMsiX, a TaKKe B PEATbHBIX KU3HCHHBIX CHUTYallUsX, CBSI3aHHBIX C
Oouonorueii. B mporpamme npeaMeTHbIE pPe3yNIbTaThl MPEACTABICHBI MO TOJaM
oOy4eHwusI.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TipeameTta «buonorus» 6 10
KJlacce JOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHM B CHCTEME
HAy4YHOTO 3HAHMSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MHpPAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCHIMCKHX © 3apyOEKHBIX YYCHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTUH,
(GYHKIIMOHATBHOM TPAMOTHOCTH YEJIOBEKA JIJIsl PEIICHUS )KU3HCHHBIX 33]1a4;



yYMEHHUE PacKpbIBaTh COAepKaHWe OUOJIOTHYECKUX TEPMHUHOB W MOHATUMA:
KU3Hb, KJIETKa, OpraHu3M, Meraboyi3Mm (0OMEH BEHIECTB U MpeBpalleHue
SHEPruu), roMeocTa3 (caMmoperyssius), YpPOBHEBas OpraHU3alMs >KUBBIX
CHUCTEM, CaMOBOCIIPOU3BE/ICHUE (peripoyKius), HACJIeICTBEHHOCTb,
U3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHHUE H3j1aratb OHUOJOTMYECKHEe Teopuu (KJIETOYHAas, XPOMOCOMHas,
MYTallMOHHAsI, IIEHTpajbHas JOTMa MOJEKYJIsIpHOM Ouosorun), 3axoHsl (I.
Mennens, T. Moprana, H. 1. BaBusiosa) u ydeHus (o 1ieHTpax MHOTO0Opa3us U
IPOUCXOXKIEHUS KynbTypHbIX pactenuid H. . BaBuioma), omnpenensars
IPaHUIIBl UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BJIa/I€Th METOJJaMU HAYYHOT'O MTO3HAHMS B OMOJIOTUU: HAOIIOACHHUE
U ONKMCAHME JKUBBIX CUCTEM, MPOIECCOB U SIBJICHUHN, OpraHu3alus U MpoBeICHHE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIJBI)KEHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY HCCIEAYyeMbIMU BEIMYMHAMU, OOBSICHEHUE MOJIYYCHHBIX
PE3yIbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeJaTh BBIBOJIBI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

yYMEHHUE BBIIEIATH CYIIECTBEHHBIC MTPU3HAKU BUPYCOB, KIETOK MPOKAPUOT
U DYKapHUoOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IIPOLIECCOB: OOMEHA BEIIECTB U MPEBPAILEHUS YHEPTUU B KIIeTKe, (OTOCUHTE3A,
IUTACTHYECKOTO M JIHEPreTHYecKOro OOMEHa, XEMOCHMHTE3a, MHUTO3a, Meio3a,
OIUIOZOTBOPEHUS, PAa3MHOKEHUSI, WHJMBUIYAIbHOTO PpA3BUTUS OpraHU3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSTH MOJYyYCHHBIC 3HAHUS SISl OOBICHEHHS] OMOJIOTUYECKUX
IIPOLIECCOB U ABJICHUM, JIJISI TPUHATHUS MIPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM
KU3HU C 1EJIbI0 oOecredeHus: 0e30MacCHOCTH CBOETO 370POBbS U 3/I0POBbS
OKPYXAIOIUX JIIOJIeH, COOJIO/IEHH HOPM TIPaMOTHOTO TIOBEJEHUS B
OKpYXKalolllel MPUPOHOMN cpejie, MOHUMaHWe HEOOXOJUMOCTH MCIOJIb30BaHUS
JOCTH)KEHUM COBPEMEHHON OMOJIOTUM U OMOTEXHOJOTHH JUIsl palliOHATBHOTO
PUPOIOTIOTH30BAHNS;

yMEHHUE pellaTh JJIEMEHTApHbIE TEeHETWYECKHUE 3a/Jadyd Ha MOHO- U
TUTHOPUIHOE CKPEIMBAHKE, CIETJIEHHOE HACJIeJOBAaHUE, COCTABIIATH CXEMBbI
MOHOTHOPUIHOTO CKPEIIMBAHMS IJIs TIPEACKA3aHMS HACJIEIOBAHUS IPU3HAKOB Y
OpraHU3MOB;

yYMEHHUE BBITIOJHATH J1a00OpaTOpHBIE U MPaKTUYECKUe padOThl, COOIIOAATH
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OILICHMBaTh M MHTEPIPETHPOBATH WH(OOpMAIUIO
OMOJIOTUYECKOTO COJICPKAHUS, BKIIIOYAIOIIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX HMCTOYHUKOB (CpeJCTBa MaccoBOM HWHGOpMAIMKM, HAy4IHO-
MOMYJISIPHBIC MAaTEpPUaibl), ITUUECKUE aCIEKThl COBPEMEHHBIX MCCIICIOBAHUN B
OMOJIOTHH, MEIUITNHE, OMOTEXHOJIOTHH;

yMEHHUE CO037]aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIICHUS,
00001asi OMONOTHYECKYyI0 HWH(OpMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO MCTIOJL30BaTh MOHATUWHBIN anmapar OUOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TpeaMeta «buonorus» 6 11
KJlacce JOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUH O MECTe M POJU OHWOJIOTMHM B CHCTEME
HAy4YHOTO 3HAHMSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCHIMCKHX © 3apyOEKHBIX YYCHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTUH,
(bYHKIIMOHATBHOM TPAMOTHOCTH YeJIOBEKA JIJISl PEIICHUS )KU3HEHHBIX 3a]1a4;



yYMEHHUE PacKpbIBaTh COAepKaHWe OUOJIOTHYECKUX TEPMHUHOB W MOHATUIA:
BUJI, TOMyJsUMs, TeHODOH, OBOJIOLMS, JBIKYIIHME CWIbl ((PaKTOPHI)
HBOJIIOIUH, IPUCTIOCOOJIEHHOCTD OpraHU3MOB, BUI000pa30oBaHue,
AKOJIOTHYECKHE (PAKTOPBI, IKOCUCTEMA, TIPOYIIEHTbI, KOHCYMEHTHI, PEIYIICHTHI,
LeNy MUTaHus, IKOJIOrHYecKkasl mupamuaa, ouoreoneHos, onocdepa;

yMEHHUE u3JlaraTh OMOJIOTMYECKHEe Teopuu (dBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETUYECKas TEOPHs SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponpreBoro cxoactBa K. M. Bapa, uepenoBanusi TJiaBHbIX HampaBiICHUN U
nyteit sBomonnu A. H. CeBeproBa, yuenust o 6uochepe B. M. Bepuaackoro),
ONpeeNsATh TPAHULIBI KX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

yMEHUE BJIa/IeTh METOJJaM1 HAYYHOT'O MTO3HAHUS B OMOJIOTUU: HAOIIOACHHUE
U OIMKMCAHME KUBBIX CUCTEM, MPOIECCOB U SIBICHUH, OpraHu3alus 1 MpoBecHUE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIJBI)KEHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY HCCIEAYyeMbIMU BEIMYMHAMU, OOBSICHEHUE MOIYYCHHBIX
PE3yIbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeNaTh BBIBOJIBI HA OCHOBAHUU TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIACISTh CYHIECTBEHHbIC MPU3HAKU CTPOCHUS OUOIOTHYECKUX
O0OBEKTOB: BHJIOB, MOMYJSAIUNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOT€OLEHO30B M SKOCUCTEM, OCOOEHHOCTH IPOLECCOB: HACIEACTBEHHON
U3MEHUYHUBOCTH, €CTECTBEHHOTO otbopa, BUI000pa30BaHuUs,
IPUCTIOCOOJICHHOCTH OPTraHU3MOB, JIEUCTBHS JKOJIOTHYECKUX (PAaKTOPOB Ha
OpraHu3Mbl, TI€pEeHOCa BEIIECTB U TIOTOKAa DJHEPIUM B IKOCUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUU B HKOCHUCTEMAax CBOECM MECTHOCTH, KPYroBOpOTa
BEIIECTB U OMOr€0OXMMHUYECKHUX IIUKIIOB B Ouocdepe;

yMEHUE MPUMEHSTH MOJYyYSHHBIC 3HAHUSA JIJIs1 O0BICHEHUS] OMOJIOTHYECKUX
MIPOLIECCOB U ABJICHUM, JIJIST TPUHATHUS MIPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM
KU3HU C 1EJIbI0 oOecredeHus: 0e30MacCHOCTU CBOETO 370POBbS U 3/I0POBbS
OKPYXAIOIUX JIIOJIeH, COOJIOJIEHH HOPM TIPaMOTHOTO TIOBEJEHUS B
OKpYXKaloIlel MPUPOTHOMN Cpelie, MOHUMaHUE HEOOXOIUMOCTH HCTOIb30BaHUS
JOCTHXKECHUU COBPEMEHHOU ounonoruu IS paLMOHAIILHOTO
IPUPOOIIOTH30BAHNS;

YMEHHUE peIIaTh JJIeMEHTapHbIe OHOJOTUYECKHE 3aJadd, COCTaBJISATh
CXEMBI MIepEHOCca BEIIECTB U SHEPTHH B SKOCHCTeMax (I[eNU MTUTaHus);

yYMEHHUE BBITIOJIHATH Ja0OpaTOPHBIE W MpaKTUUecKue paboThl, COOMIOAATh
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OILICHMBaTh M MHTEPIPETHPOBATH WH(OOpMAIUIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3MYHBIX HMCTOYHUKOB (CpeACTBa MaccoBOM wuHMOpMAIUK, HAy4YHO-
NOMYJISIPHBIE ~ MaTepHayibl), paccMaTpUBaTh TJOOATBHBIE JKOJOTHMYECKHE
po0IeMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MIO3UIIUIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE NHUCHMEHHBIE U YCTHBIE COOOIICHUS,
00001masi OWONOTHYECKYyI0 WH(MOpPMAIUMI0O U3 HECKOJBKUX HCTOYHHUKOB,
IPaMOTHO UCIIOJIb30BaTh MOHSATUHHBINA ammapar OuooTHN.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumenoBanue
Ne (undposBbie)
pa3iesioB H TeM KonTpoabubie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NporpamMmsbl padoTbI padoThI
pecypcbl
but6mmoreka [IOK
! bronorns kax Hayxa 2 0.5 https://m.edsoo.ru/7f41¢c292
5 JKuBble cucTeMsl U 1 bubnuotexa [JOK
WX OpraHu3aLus https://m.edso00.ru/7f41c292
3 XUMHUYECKUN COCTaB 8 1 bubmuorexa [IOK
U CTPOCHHE KIIETKU https://m.edsoo.ru/7f41c292
4 JKusHenesaTeabHOCTh 5 bubnuorexa [JOK
KJIETKU https://m.edso0.ru/7f41¢c292
PasMHOXeHUE 1
5 WHUBUIyaJIbHOE 5 1 bubmnoreka IIOK
pa3BUTHE https://m.edsoo.ru/7f41c292
OpraHU3MOB
HacnencrBeHHOCTD
6 1 U3MEHYHUBOCTD 8 15 bubmorexa LHOK
' https://m.edso0.ru/7f41c292
OpraHU3MOB
Cenexmust
7 OpraHU3MOB. 3 bubmuoreka [JOK
OcHOBBI https://m.edso00.ru/7f41¢c292
OMOTEXHOJIOTHU
bu6anoreka LIOK
8 P
C3CPBHOC BpEMA 1 https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO
YACOB IIO 34 0 4
ITPO'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

N HaunmenoBan | KosmuecTBo yacoB DJIeKTPOHHbIE
" | wme pazmenon (uudpoBbie)
n/ Bcer | KoHTpoJubH IIpakTHYeck
H TeM oOpa3oBaTe/ibHbIE
n 0 ble padoThI ue padoThbl
NMPorpamMmbl pecypchbl
D BOOLHOHH but6mmoreka [IOK
1 9 1 https://m.edsoo.ru/7f41c
ast Ouonorus
cr4
Bo3HukHOBEH
bubnunorexa LIOK
W€ U Pa3BUTHE
2 9 0.5 https://m.edsoo.ru/7f41c
JKU3HU Ha
cr4
3emuie
Opranu3msl U bubnuoreka [IOK
3 OKpYKaroIas 5 1 https://m.edsoo.ru/7f41c
cpena cr74
CooOmiecTBa
" bubmnoreka IIOK
4 9 https://m.edsoo.ru/7f4lc
9KOJIOTUYECKH
cr4
€ CUCTEMBI
bubmuorexa [IOK
PesepBHOE
5 2 https://m.edsoo.ru/7f41c
BpeMsi 74
OBIIEE
KOJIMYECTBO 34 0 25
YACOB I10 '
ITPOIT'PAMME



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
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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoxa Kontpoabnbie | Ilpakruueckue | [lara
n/n Bcero 00pa3oBaTe/IbHbI
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
buonorus B
1 CHCTeME HAVK 1 https://m.eds00.ru/8
y https://m.eds00.ru/8
MeTo1pl TO3HAHUS
SKUBOU TIPUPO/IBI.
[TpakTnueckas
pabota Ne 1
«/cronp3oBanue bubmmoreka [IOK
2 1 0.5 .
Ppa3IMYHBIX https://m.eds00.ru/8
METOJIOB IPHU
U3Y4YEeHUU
OMOJIOTHYECKUX
00BEKTOBY
buonornyeckue
3 CHUCTEMBI, IPOLIECCHI 1 bubmmorexa [JOK
- 1P https://m.edso00.ru/8
U UX U3YyYEHUE
XUMUYECKUMN
4 COCTaB KJIETKH. 1 bubmuoreka [{OK
Bonau https://m.edso0.ru/8
MUHEpPATbHBIE COU
benku. CocTaB u bu6mmoreka [IOK
5 1
CTpoeHHue OeIKoB https://m.edso0.ru/8
DepMeHTH —
OMOJIOTHYECKHUE
KaTaJIn3aTOPHI.
JlaGopatopHas
pabota Ne 1 Eub 10K
noNIMoTeKa
6 «3yuenne
y . 1 0.5 https://m.edso0.ru/8
KaTaJIMTHYECKON
AKTHBHOCTH
¢dbepMeHTOoB (Ha
IpUMEpE aMHJIA3hI
WJTH KaTajasbl)»



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

bubnuoreka [OK

7 Vrie I
[JICBOBI. JUITHIBE https://m.edso0.ru/8
3 Hyxnennossie bubnmoreka [JOK
KHCIOTEI. ATD https://m.edsoo.ru/8
Uctopus u meToasl
9 U3YYEHUS KIIETKH buGnnorexa [IOK
v ’ https://m.edso00.ru/8
Knerounas teopus
Knerka xak
10 LIEJIOCTHAS JKUBast
cucTreMa
Crpoenue
AYKapUOTHUYECKOMN
KJIETKH.
JlaGopaTopHas
pabota Ne 2
«3yuenne
bub6mmoreka [IOK
CTPOCHHUSI KIIETOK
11 ACTCHI 0.5 https://m.edso0.ru/8
p ’ https://m.edso0.ru/8
KUBOTHBIX, TpUOOB
u O6akTepuit moj
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpoOIIpenaparax u
HX OIMHMCAHHUE)
OOMeH BemecTB bu6mmoreka [IOK
12
WJIH META00JIN3M https://m.edso0.ru/8
13 dortocuHTE3. bu6nmoreka [IOK
XeMOCHHTE3 https://m.edso0.ru/8
OHepreTudeckuit bubmmoreka [IOK
14
oOMeH https://m.edsoo.ru/8
JKu3HeHHBIN UK
KJeTku. [lenenue
KJIeTKH. MUTO3.
JlaboparopHas
15 pabota Ne 3 0.5 bubnmorexa [JOK
«Hao0mronenne ’ https://m.edsoo.ru/8

MUTO3a B KJIETKax
KOHYHMKa KOpEeIlKa
JyKa Ha TOTOBBIX
MHUKpOIpernapaTax»



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

Buocunres Oenka.

16 Peakius bubnuoreka [OK
MaTPUYHOTO https://m.eds00.ru/8
CUHTE3a

17 Tpancusus — bubmmoreka [IOK
O6uocunTe3 O6enKa https://m.eds00.ru/8
Hexnerounsie

18 (OPMBI KH3HI — bubnuoreka [JOK

https://m.eds00.ru/8
BUPYCHI
Dopmpbl bubnuoreka [JOK

19 pa3MHOXEHUS https://m.edsoo.ru/8

OpraHU3MOB https://m.edso00.ru/8
. bubmuoreka [{OK

20 Meiios https://m.edso0.ru/8
OG6pa3zoBanue u
Pa3BHUTHE TTOJIOBBIX
KJIETOK.

Omog0TBOpEHHE.

21 JlaboparopHas 0.5 bubnuoreka [{OK
pabora Ne 4 ' https://m.edso0.ru/8
«3yuenne
CTPOEHHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»

99 I;I;iizz:yaﬂb}loe bubmuoreka [OK

https://m.eds00.ru/8
OpraHU3MOB
I'eneTnka — Hayka
0 bu6mmoreka [IOK

23
HACJIEICTBEHHOCTH https://m.eds00.ru/8
¥ U3MEHYMBOCTHU
3aKOHOMEPHOCTH
HACJICJIOBAHHUS

bu6mmoreka [IOK
24 MPU3HAKOB.
https://m.eds00.ru/8
Monorubpunnoe
CKpEITUBaHNE
Jurubpunxoe

o5 CKpeIIUBaHHE. bubnmorexa [JOK

3aKkoH https://m.eds00.ru/8

HE3aBUCHUMOI'O



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

HaclIeI0BaHMs
IIPU3HAKOB

26

Cuennennoe
HACJICIOBaHHE
MPU3HAKOB.
JlaboparopHas
paborta Ne 5
«3yuenue
pe3yJbTaTOB
MOHOTHOPUAHOTO U
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
Jpo30(hUIIBI HA
TOTOBBIX
MUKpOTIpenaparax»

0.5

bubnuoreka [OK
https://m.edsoo.ru/8

27

I'emeTnka momna.
HacnenoBanue
MIPU3HAKOB,
CICIUICHHBIX C
I1OJIOM

bubmmoreka [IOK
https://m.edsoo.ru/8

28

M3MeHYMBOCTSD.
Henacnencrsennas
WU3MEHUYUBOCTb.
JlaGopatopHas
pabota Ne 6.
N3yuyenue
MOAU(PUKAITMOHHON
M3MEHYUBOCTH,
IIOCTPOEHNE
BApUALIMOHHOTO
psanau
BapUaALlMOHHOMN
KPHUBOW»

0.5

bu6mmnoreka [IOK
https://m.edso0.ru/8

29

HaciencrBennas
U3MEHYHBOCTb.
JlaGopatopHas
pabota Ne 7.
«AHanu3 MyTaluu y
po30(uIIBI HA
TOTOBBIX
MHUKpOIpenapaTax

0.5

bub6nuoreka [IOK
https://m.edso0.ru/8



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

30

I'eneTnka ueaoBeka

bubnuoreka [OK
https://m.edso0.ru/8

31

Pe3epBHBIit ypOK.
0O0001menue 1Mo
TemMe
«HacnenctBeHHOCTh
¥ U3MEHYHBOCTH
OpPTaHU3MOBY

32

Cenexuus Kak
HayKa 1 MPoIiecc

bu6mmoreka [IOK
https://m.edsoo.ru/8

33

Metonnl 1
JOCTHKCHUS
CEJIEKI[UU PAaCTCHUI
M KUBOTHBIX

bubmmoreka [IOK
https://m.edsoo.ru/8

34

buoTtexHonorus kax
oTpaciib
IMPpOU3BOJACTBA

bu6mmoreka [IOK
https://m.edsoo.ru/8

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

34



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoauyecTBO 4acos

JJIeKTpOHHBIE HU(PO]

J:jﬂ Tema ypoxa Beero Kontpoasubie | IlpakTuyeckue JMara o0pasoBaTeibHbIE
padoTsI padoThI pecypcel
OBOIOLHNA U
1 METOZIBI 68 1 bubmuorexa [JOK
https://m.edsoo.ru/863e
U3YYEHUS
HcTopus pa3BuTHs
2 MpeACTaBICHUHN 00 1 buGnnorexa LIOK
https://m.edsoo.ru/863e
SBOJIIOINH
bu6mmoreka [IOK

3 Muipospomons 1 https://m.edsoo.ru/863e
[Tonmynsauus xkak
3JIeMEHTapHast
eMHUIIA BUJA U
HBOJTIOIUU.

4 JlabopaTopHas L 0.5 bubnnoreka [JOK
pabota Ne 1 ' https://m.edsoo.ru/863e
«CpaBHEHHE BUJIOB
o
MOp(hOIOTHYECKOMY
KPUTEPUIO»

JIBrKymue CHibl

5 (omeMeHTapHbIe L bubnuotexa [JOK
(baxTopbl) https://m.edsoo.ru/863e
ABOJIIOLIUN

6 EcrecTBeHHBIM 1 bu6mmoreka [IOK
0TO0p U ero GopMsl https://m.eds00.ru/863e
Pe3ynbTarst
HBOJTIOIIUU:

IpUCIOCOOTICHHOCTh
OpPTaHU3MOB H
BUI000pa30BaHUeE.
7 JaGopatopHas 1 05 bubmuoreka [IOK
https://m.edso00.ru/863e
pabota Ne 2
«Onucanue
MPUCTIOCOOTIEHHOCTH
opraHusma u eé
OTHOCHUTEIEHOTO



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

Xapakrepay

Hanpasnenus u

IIyTH
MaKpOIBOJIIOLIUI

bu6mmoreka [IOK
https://m.edso0.ru/863e

Heobpartumocts
IBOJIOIUH

10

Hcropust )xu3HU Ha
3emMiie 1 METOIEI €6
W3y4YeHUS

11

I'unore3sl
MIPOMCX 0K ICHHS
JKA3HU Ha 3eMiie

bubmuorexa [JOK
https://m.edsoo0.ru/863e

12

Pa3Butue xu3Hu Ha
3emuie 1o 3pam U
nepuoiam

bu6mmoreka [IOK
https://m.edsoo0.ru/863e

13

OCHOBHBIE ATaIbI
IBOJIFOLIUN
pPacTUTENBHOTO U
JKUBOTHOTO MHUpa.
[IpakTuueckas
paborta Ne 1
«M3yuenue
MCKOTIa€MBbIX
OCTAaTKOB PACTEHUI
Y KUBOTHBIX B
KOJUICKLUSAX»

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863e

14

CoBpemMeHHast
cucreMa
OpPTaHHYECKOTO
MHpa

bu6mmoreka [IOK
https://m.edso0.ru/863e

15

DBOJIOIUS
YelroBeKa
(aaTpOTIOTEHE3)

bu6mmorexa [IOK
https://m.edso0.ru/863e

16

JIBYOKyIre CHIIbI

(paxTopsr)
aHTPOTIOTeHe3a

bu6mmoreka [JOK
https://m.edso0.ru/863e

17

OCHOBHBIE CTAINN
3BOJIIOIMHY YEJIOBEKA

18

YenoBeueckue pachl
U TIPUPOJIHBIE

bu6nmoreka [JOK
https://m.edsoo.ru/863e



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

ajgarranun
YCJIOBCKAa

19

PesepBHBI ypOK.
O0o0061IeHuE 110
TEME
«Bo3HUKHOBEHME U
pa3BUTHE )KU3HU HA
3eme»

20

DKoJorus Kak HayKa

21

Cpenpl obuTanus u
IKOJIOTUYECKHUE
(dakTopbl

bu6mmoreka [IOK
https://m.edso0.ru/863e

22

AbGuotuyeckue
(bakTopsl.
JlaboparopHas
pabota Ne 3.
«Mopdornoruueckue
0COOEHHOCTHU
pacTeHuii U3 pa3HbIX
MECT OOUTaHUS.
JlaGopaTopHas
pabota Ne 4.
«BnusHue cBeTa Ha
POCT U pa3BUTHE
YEpEHKOB KOJIeycay

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e

23

buotnueckue
(bakTopbl

bu6nmoreka [JOK
https://m.edsoo.ru/863e

24

DKOJIOTHYECKHUE
XapaKTEPUCTUKH
MO YJISLIUH.
IIpakTnueckas
pabota Ne 2
«ITogcuér
IUIOTHOCTH
MONYJISALUNA Pa3HBIX
BUJIOB PacCTEHUII»

0.5

25

Coo0mrecTBa
OpPraHu3MOB —
OMOIIEHO3

bu6mmorexa [IOK
https://m.edso0.ru/863e

26

DKOJIOTUYECKHUE

bu6mmorexa [IOK



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a

CHUCTEMBI
(9KOCHUCTEMBI)

https://m.edsoo.ru/863e

27

OCHOBHBIC
IMOKAa3aTeIIHN
DKOCUCTEMEL.
DKOIOTrHYECKHUE
MAPaMUJIBI.
CBolicTBa
JKOCHUCTEM.
Cykueccus

bubmuoreka [JOK
https://m.edsoo.ru/863e

28

[Ipupoansie
9KOCUCTEMBI

29

AHTpOIIOT€HHBIE
HKOCUCTEMBbI

30

buocdepa —
riiodanpHas
JKOCUCTEMA 3eMIU

bubmuorexa [JOK
https://m.edsoo0.ru/863e

31

3aKOHOMEPHOCTH
CYIIECTBOBaHHUS
ouocdepsr

bubmuorexa [JOK
https://m.edso0.ru/863e

32

YenoBeuecTBO B
ouocdepe 3emaun

33

CocymiecTBoBaHuE
MPUPOJIBI U
YeoBeUecTBa

bu6nmoreka [JOK
https://m.edsoo.ru/863e

34

Pe3epBHBIN ypOK.
O0001ICHNE TEMBI
«Coo0bmiecTBa 1
HKOJIOTHYCCKHE
CHCTEMBI»

OBIIEE KOJIMYECTBO
YACOB IIO
I[TPOTPAMME

34

2.5



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

. buonorus, 10 knacc/ bensies 1.K., bopoaun I1.M., deimimun I'.M. u npyrue; oz
penakuueit bemsiera JI.K., JIpivmmmma I'.M., AkuronepHoe o6mectBo «M3marenbcTBo

«IIpocsemienne»

. buonorus, 11 knacc/ bensies /I.K., boponun I1.M., e .M. u napyrue; noja
penakuueirt bemsiera JI.K., JIpmvmmmuna I'.M., AkuronepHoe o6miectBo «M31arenbeTBo

«HpOCBeH_ICHI/Ie»

METOINYECKHUE MATEPHUAJIBI 1JIA YUYUTEJIA

A.}O.Monnera. A.B.Topranos. buosorusi B cxemax u tabsmijax 9KCMO Mocksa. 2012 ¢

I'. . Jlepuep. buonorus. ITonHbii cripaBOYHUK AJ1s1 TOoAroTOBKU K E T 3. M. Actpesns 2012 ¢
T'otoBumcs k EI'D. O61jas 6uosnorus M [Ipoda 2012 ¢

EI'D 2012 r. buonorus. M. Actpens 2012r

ET'3. O6mas 6uosorusi. KoHTposibHbIe n3MepuTeibHbIe MaTepuasbl M [Tpoceemjenue 2012 r
WN.P. MyxamepkaHoB. MacTtepckast yuutesisi « TecTsl, 3aueThl, 6/mmonpock! 10-11 kmace» M
«BAKO» 2007 r

OO6riast 6uonorus: Yue6nuk / [Tox pen. KoncrantudoBa B.M.. - M.: Academia, 2018. - 704 c
BopostioB, H.H. buosorusi. O6mast 6uosiorusi. 10-11 kmaccel: YueOHUK fyist
o01eobpa3oBaTenbHBIX yupexxaeHnii: basosbiii yposens / H.H. Boponrjos. - M.: ITpocs.,
2022. - 304 c.

[Hetimma-Cronnikasi, M.A. O61jasi 1 caHUTapHasi MUKPOOUOJIOTHSI C TEXHUKOW

MHUKPOOHOIOTHYecKuX UcciefoBaHuii: Yue6Hoe mocobue / M.A. etima-CroHNLKas. -



CII6.: JIans, 2022. - 588 c.

3axapos, B.b. Pabouas TeTpap o obiieit buosorum: 10-11 knacc: k: YuebHuky B.B.
3axapoBa, A.I'. MycraduHa, B.1. CuBorsiazoBa, H.M. UepHoBoii "O61jast 6uonorus. 10-11
kiacc" / B.b. 3axapos, E.T. 3axaposa, A./l. Kynaes, B.I1. CuBora3os. - M.: Ok3ameH, 2. -
157 ¢

T A JloBkoBa. [ToaroroBka K ouMIiaam o 6uosorun 8-11 kmaccoB. M Aiipuc-Tipecc

2011

IN®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETA

NHTEPHET

www.informika.ru - a/iekTpoHHBIH yuebHUK "Buonorus” (Bep. 2.0 - 2000) u3 nukIa
"Obyuarorie HUMKIONeANH". - YueOHbIN KypC, KOHTPOJIbHBIe BOMpockl. (Kak

Mo/b30BaThcs - cM. "Tlomomis".)

www.college.ru - pa3zgen "OTKpbITOro Kosiemka' no buosoruu. YuebHuk, mogenu, On-line

TeCTbI, YUHUTEJ/IIO.

www.skeletos.zharko.ru - "OrnopHo-ABuUraTe/ibHasi cicTema desioBeka'. Obpa3oBaTebHbIN
caut no npeamety buonorus, kypc Yenosek. CtpoeHue ckeneta. MblieyHast cucrema. Kak
3T0 paboTaer. [IpuiokeHus:: 2 CKesleTHBIX SHLIMKJIOTIeANU; AJIsi YUUTeSs - YPOKH,

nabopaTtopHble, 6 TECTOB C OTBETAMH.

www.biodan.narod.ru - "Buo/lan" - buonorus ot lanel. HoBocTu 1 0630phi 1o 610s10THH,

skosiorun. [Tpobaembl u Teopun. EcTh TeMaTHuecKue BBITTYCKH, poToranepeu, brorpaduu



Be/IMKHX YYeHBbIX, CI1eLIC/I0OBaphb.

www.bio.1september.ru - g5 yunreneit "f uny Ha ypok buosnoruun". Crateu no: botanuke,

3oonoruu, buosorun - Yenosek, OOI1iei 61om0run, OKOJIOTHH.

www.bio.1september.ru - razera "Buosiorus" (MeXay BbIX0/IOM OUepeJHOr0 HOMepa ra3eThbl

Y TIOsIB/IEHUEM T10JTHOTEKCTOBOM BepPCHMH HOMepa Ha CcaiiTe yCTaHOBJIEH TOA0BOM MHTepBaJl)

www.kozlenkoa.narod.ru - 3tot caiit Ko3nenko A.T'. - ipenoziaBatesisi u AJsi
TnperoiaBaTesien, it TeX, KTO YUUTCS CaM M YUUT IPYTHX; OUHO M JUCTAHI[UOHHO,

6I/IOJ'IOI‘I/II/I, XUMWH, JPYTUM I1peAMeTaM - C IIOMOIIBI0 KOMITbHOTEPAa U I/IHTepHeT.

www.nsu.ru brosorus B Borpocax 1 0TBeTax - yueHble HOBOCMOMPCKOro AKaZieMropofika

OTBEUdIOT Ha BOIIPOCHI CTAPIIEK/IdCCHUKOB.

www.websib.ru - pa3zen "buosorus”" HoBocubupckoii obpa3oBaTenibHOM ceTu. [Togbopka

MaTepHaJioB U CCbUIOK (TPOrpaMMBbl, POEKThI, MaTepHa/Ibl y YPOKY, dOUTYPHEHTY).

www.nrc.edu.ru - "Buosnornyeckasi KapTuHa Mupa' - pa3jien 3/1IeKTPOHHOTO yueOHMKa
"KoHLernuu cOBpeMeHHOr0 ecTeCTBO3HaHUA'"". KOHLIeNLUY TPOMCX0XK/AEeHHUS XKU3HU U

Teopud 3BositoLMu. (ITepexog no ccbiike BHU3Y "[lanee...".)

www.floranimal.ru - "FLORANIMAL - pacrenus u >kvBoTHbIe" Kak sHuuK0mneaus. (O6beM

vH(pOpMaLMY BIieyarJisieT.)



www.filin.vn.ua - "®unuH" - UTIOCTpUpPOBaHHAas SHLMK/IONeUs )KUBOTHBIX. K cokaneHuro

He Bce paszesbl roToBbl. Onvcanus U ¢pororpaduu.

www.nasekomie.h10.ru "Hacekomsbie" O HaCeKOMBIX 1Sl IITKOJIbHUKOB - OIHCaHHe

OCHOBHBIX BH/10B, pUCYHKH.

www.invertebrates.geoman.ru Hacekomsie. [TonynsipHast kaura Akumyiukusa U.W. c

MHO>KeCTBOM LIBETHBIX PUCYHKOB U ¢oTorpacduii. -

www.bird.geoman.ru [Ttutisl. [TonynsipHas kaura AkumyiikrHa V.M. ¢ MHOXKeCTBOM

L[BETHBIX PUCYHKOB U (oTorpaduii.

www.animal.geoman.ru Mup >xuBoTHbIX. [TonynsipHasi KHura Akumytukuaa U.1. c

MHO>KECTBOM LIBETHBIX PUCYHKOB U (hoTOrpaduii.

fish.geoman.ru Pei0b1. MsimrocTprpOBaHHAs SHIMK/IOTIEIUS PbIO.

www.plant.geoman.ru - ’Ku3Hb pacteHuii. 3aHUMaTebHO 0 O0TaHUKe. bakTepuu.

JlekapCTBeHHbIe paCTeHUs.

www.livt.net - 3/1eKTPOHHAas1 UIIFOCTPUPOBaHHas SHLMKIIoNeAYs "JKuBble cyijecTsa'.

Knaccudukanus u potorpadum 6e3 Tekcra.

www.nature.ok.ru - Pejkve 1 ucue3aroiiyie )XuBoTHble Poccru. OmnucaHust ¥ rojioca peJjKux



JKUBOTHBIX.

www.bril2002.narod.ru - buonorus ans mkoisHUKOB. KpaTkast ”HGOpM. 10 pa3zenam:

OO6riast 6uonorus, boranuka, 3oosorusi, UesoBek.

www.festival.1september.ru - ®ectuBans negarornueckux ueit "OTKpbITHIN ypok' 2006 -

2007. Pa3gen "IpenogaBanue 6uosoruu” - 86 craTeid.

www.charles-darwin.narod.ru - Yapsie3 JJapBuH: 6uorpadus 1 KHUTH.
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