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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke TporpaMmbl MO OWOJOTHH TEOPETHYECKYI0 OCHOBY IS
OTIpENICTICHUST TOIXO00B K (hOPMHUPOBAHUIO COJACPKAHUS YyUeOHOTO mMpeaMeTa
«buomorusp» cocraBwin: KOHIENTyalnbHblie Tnonoxkenus @OIOC COO o
B3aMMOOOYCIIOBJIGHHOCTH  II€JIeH, COJIepXaHus, pe3yJabTaToB oOOy4YeHUus U
TpeOOBaHUM K YPOBHIO MOATOTOBKHU BBITYCKHUKOB, MTOJIOKEHUS 00 OOIIUX LEIX U
NPUHIIAINAX, XapPaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CPEIHEro
obmero oOpa3oBanusi B Poccuiickoit @Denepainu, a TakKe TMOJOKEHUS O
cnenuduke OMONOTUH, €€ 3HAYCHUHU B MO3HAHUM KUBOW MPUPOJIBI U 00eCTIeueHUn
CYILIECTBOBAaHMS 4YelioBeuecKoro obimiectBa. COriiacHO Ha3BaHHBIM MOJIOKEHUSIM,
orpe/iereHbl OCHOBHBIC (DYHKITMHM MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu [aéT TPEACTABICHHE O MeNsix, 00 oOmen
cTparerud OOydYeHHs, BOCIUTAHUS ¥ PA3BUTHS OOYYaIONUXCS CpEeACTBAMU
yueOHoro mnpeamera «buonorus», omnpeaensier o00A3aTEIbHOE MPEIMETHOE
COJICp’)KaHWe, €ro CTPYKTYpy, pacmpeieieHue Mo pasjielaM U TeMaM,
PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh M3YUCHHSI YUYEOHOTO MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX M BHYTPHUIPEAMETHBIX CBS3€M, JIOTHUKH 00pa30BaTEILHOIO
npoiiecca, BO3pacTHBIX 0COOCHHOCTEH 00yYarommnXCs.

B mporpamme 10 OuONOrMH Tak)Ke YUYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydyenuss B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIIbLHON
NEeSATEeNbHOCTH/YUEOHBIX JEHCTBUNM OOy4YaloIMXCAd MO OCBOCHUIO COJCpPKAHUS
OMOJIOTHYECKOTO 00pPa30BAHMS.

B nporpamme mo 6uoniorun (10-11 xmaccel, 0a30BbI ypOBEHB) peaan30BaH
OPUHITMI TPEEMCTBEHHOCTH B HM3yYCHHMHM Ouojoruu, Onarojgaps ueMy B HeH
MpPOCMATPUBAETCS HANPABICHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopMupoBaHEM €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS, IEHHOCTHBIX
OpUEHTAIMN JTUYHOCTH, SKOJIOTHUYECKOT0 MBIIIUICHUS, IPEACTABICHUNA O 3J0POBOM
o0pasze *KU3HU U OEpEeKHbIM OTHOIIEHHWEM K OKpYXKaIoIIel MpUPOIHON cpele.
[TorToMy Hapsy ¢ M3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPHil, a TaKKe 3HAHUU O
CTPOCHUH >KUBBIX CUCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX IPOILIECCOB B MPOrpaMMme IO OMOJIOTMH YAEJIEHO BHUMAHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUUM B MMOBCEIHEBHOM >KU3HU ISl PEUICHUS NMPUKIIATHBIX 3a7a4, B
TOM  4YHcie: TNpOoQUIAKTHUKKA  HACIEACTBEHHBIX  3a00JIeBaHMI  YENOBEKa,
MEJMKO-TeHETUYECKOT0  KOHCYJIBTUPOBAaHUSA, OOOCHOBAHHS  IKOJOTHUYECKU
IEJIeCO00pa3HOT0 TOBEICHUS B OKpY)KAloIed NpPUPOJHON Cpene, aHaiImu3a
BIIUAHUSL XO3SMCTBEHHON AESTEILHOCTH YEJIOBEKA HAa COCTOSIHHE MPUPOAHBIX U
MCKYCCTBEHHBIX AKOCHCTEM. Y CUJICHHE BHUMAHUS K MPUKIAIHOW HATPaBIEHHOCTH
y4eOHOro npeamera «buoyorus» MpoauKTOBAHO HEOOXOIWMOCTHIO 00ECTICUEHUS
YCJIOBUM JJIsl pEUICHUs] OJHOM M3 aKTyallbHBIX 3aJ1ay IIKOJIHHOTO OMOJIOTMYECKOI0o
oOpa3oBaHuUs, KOTOpass Tmpeamnosaraer ¢GOpMUPOBaHHWE Yy  OOydYarOUIUXCs
CIIOCOOHOCTH  aJanTUPOBATHCS K W3MEHEHUSM JUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MUpa.



buonorus Ha ypoBHE cpemHero oOmero oO0pa3oBaHUS 3aHUMAET BAXKHOE
mecto. OHa obecreunBaeT (GopMUpOBaHUE y OOYYArONIUXCSI TPEICTABICHUN O
HAYyYHOW KapTHHE MHUpa, paciiupsieT U 0000IIaeT 3HaHUS O XKMBOW Hpupoje, eé
OTJIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOM OpPraHW3allMd W 3BOJIOLMHU, CO3JIAET
YCIOBUSL  JJig: TIO3HAHWS 3aKOHOB  JKMBOW  NpUPOJbI, (HOPMUPOBAHUS
(GYHKIIMOHAIBHOM TPaMOTHOCTHU, HABBIKOB 3J0pPOBOrO0 U Oe3omacHOro oOpasa
YKU3HU, KOJOTHYECKOTO MBIIIJIEHHUS, IIEHHOCTHOTO OTHOIIEHHUS K KUBOU MPUPOJIE
U YEJIOBEKY.

bonbiioe 3HaueHre OUOIOTUSl UMEET TAKXKe JIJIsl PEIICHHS] BOCITUTATEIbHBIX U
pa3BUBAIOIIMX  337a4  CpPEeJAHEro  oO0lero  oOpa3oBaHUs,  COLMAIU3ALMU
oOyyaroruxcsi. M3yyenue Ouonioruu oOecreurnBaeT yciloBUs At (OPMUPOBAHUS
WHTEJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX Y  HWH(GOPMAIIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJIbTYpPbhI, CIIOCOOCTBYET HMHTETpAIlMU OMOJIOTHYECKUX 3HAHUU C
MPEICTABIICHUSIMHU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUU
u reorpadun. Ha3BaHHbIE MOJOXKEHUS O NpeaHA3HAYCHHH y4eOHOro IMpeamMera
«buonorus» cocTaBUIM OCHOBY JUIsl OINpPEACNIEHHs MOAXOJ0B K OTOOpY u
CTPYKTYPUPOBAHHIO €r0 COJEP)KAaHMs, MPEJCTABIEHHOTO B MpPOrpaMMe [0
OHOJIOTHUH.

Ot6op coxaepxkanus ydeOHOro npenmera «buomorus» Ha 6a30BOM YpOBHE
OCYHIECTBIEH C MO3MUIMH KyJIbTYpOCOOOpPa3HOrO MOAXO0/a, B COOTBETCTBUHU C
KOTOPBIM OO0y4aroluecs: JOJDKHbI OCBOMTH 3HAHWA W YMEHHMs, 3HAUUMBbIE IS
dbopMupoBaHus OOIIEH KyJIbTYpbl, ONPENEISAIONIME aJIeKBaTHOE TMOBEICHUE
YeJIOBeKa B OKpPYIKaloIleld MPUPOJHON cpejie, BOCTpEOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTHUecKoM aestenbHOocTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT JIEMEHTHI COJIEPKAHUs, KOTOPBIE CITyKaT OCHOBOM JJisi (JOPMUPOBAHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHpA U
IEHHOCTHBIX  OPUEHTAlMSX  JIUYHOCTH, CIOCOOCTBYIOIIMX  TyMaHU3alUU
OMOJIOTMYECKOr0 00pa30BaHMUSL.

CTpyKTypupOBaHUE COJAEpKaHUA Y4YeOHOro MaTepualia B Hporpamme I10
OMOJIOTUM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSAX >KMBOUM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3ALMU U
ABOJIIOIMU. B COOTBETCTBUM C ATUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIICIYIOIINE COAEpKATENbHbIE JIMHUU: «bronorus kak Hayka. MeTonasl
HAy4yHOro To3HaHUs», «KieTka kak Ouosoruueckas cucremay, «OpraHuszM Kak
ouosornyeckas cucreman, «CucreMa M MHOTO0OOpasve OpraHuYeCKOro MHUpPAY,
«IBOJTIOIUS AKUBOU MPUPOABDY, « IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH.

ens u3yuenus yudeOHOrOo mpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIAJICHUE  OOYyYAONIMMUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKIIMOHAITBHOU
OpraHW3allM¥ > KUBBIX CHCTEM pA3HOTO paHra W MNpuoOpeTeHne yMEHUU
UCIIOIB30BaTh 3TU 3HAHUS ISl TPAMOTHBIX JIEUCTBUUA B OTHOIICHUU OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TMYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTxxkeHue nenu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6a3oBoM
YpOBHE 00€CTeunBaeTCs PEeIICHUEM CIEAYIOIINX 3a/1ay:



OCBOCHHE OOYYaIOIIMMUCS CUCTEMBbI 3HAHUW O OHWOJOTUYECKHUX TEOPHUSX,
YYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPAaBWIAX, CIyKaIllUX OCHOBOU
Uit OPMHUPOBAHUS TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METOJ[aX HAy4YHOr0 MO3HAHMS, CTPOCHUH, MHOTOO0Opa3uu U OCOOEHHOCTSX >KUBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3AIMH, BBIAAONTUXCS OTKPHITUSIX U COBPEMEHHBIX
HCCIICOBAHUSIX B OMOJIOTHH;

dbopMupoBaHrUe y OOYYaIOIIMXCS IO3HABATEIbHBIX, HHTEIUICKTYyalbHBIX H
TBOPYECKHX CIOCOOHOCTEN B TpOIlECCe aHalu3a JAaHHBIX O MYTSIX pPa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIOB, WJEH M TOJIXOJOB K M3YUYEHHUIO JKUBBIX CUCTEM
Pa3HOTO YPOBHS OPraHU3aINK;

CTAaHOBJICHHE Yy oOydaroumuxcsi oOmeil KyJabTypbl, (DYHKIIMOHAIBLHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OIICHUBATH SIBICHUSI OKPYKAIOIIETO
MHUpa JKUBOW MPUPOJALI HAa OCHOBAaHWU 3HAHWUW W OMbBITA, TOJYYCHHBIX MPHU
W3YYCHUH OMOJIOTHH;

dbopMupoBaHre Yy OOYydYalOMMXCS YMEHHA WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B TPAKTUYECKOW JCATEIHHOCTH YEJIOBEKAa, Pa3BUTHHU
COBPEMEHHBIX MEIUITUHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKIAEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEIIOBEKOM YKHUBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHHUS K HEl, COOTIOICHUS ITUIECKUX
HOPM IIPU TIPOBEJICHUN OMOJIOTHYECKUX UCCIIEIOBaHUMH;

OCO3HaHWE IIEHHOCTH OWOJOTMYECKUX 3HAHUWU [JIs TOBBIIICHUS YPOBHS
AKOJOTUYECKOHN KYJIbTYPHI, JUIsl (POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TTOBCEHEBHOM XKU3HU IS
OLICHKH MOCJIEACTBUI CBOEH JESITEIBHOCTH 10 OTHOLICHUIO K OKPYXKAIOLIEN Cpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHHME W COONIOJICHUE Mep NPO(HIAKTHKA
3a001eBaHUT.

B cucreme cpemnero oOmiero oOpasoBanusi «buonorus», m3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS O0S3aTEIBbHBIM YUEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMETHOU 001acTu «ECTECTBEHHO-HAYUYHBIE TTPEAMETHI».

Jlnst u3yuenust 6MosIoruu Ha 6a30BOM YpOBHE CPEIHETO 00IIero 00pa3oBaHus
otBoAuTCs 68 yacos: B 10 kimacce — 34 ygaca (1 gac B Henento), B 11 kiacce — 34
yaca (1 gac B Hezenio).



COJEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorusi kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTUMH €CTeCTBEHHBIMU HayKamH, (usiocopueit, STUKONU, ICTETUKOW U MPABOM.
Ponp Ouonornu B (GOpMUPOBAHUM COBPEMEHHOM HAay4yHOW KapTUHBI MHpA.
Cucrema OHMOJIOTMYECKUX HAYK.

Mertoabl O3HAHMS KUBOM MPUPOBI (HAOIIOEHUE, IKCTIEPUMEHT, ONTMCAHNE,
U3MEpeHue, Kilaccupukaius, MOJICTUPOBAHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JdemoHcTpanuu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbmos, /. Yorcon u @. Kpuk.

Tabmuiel 1 cxeMbl: «MeTo bl TO3HAHMS )KUBOH IIPUPOJIBD.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

[IpakTuueckas pabora Ne 1. «Mcnonb3oBaHue pa3iMYHBIX METOIOB IPHU
U3YUYECHUH OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

Kusie cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: ouonoruu. OTiandune
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CaoiicTBa 6MOCHCTEM M X pa3HOOOpa3ue. YpOBHU OpraHU3alMUd OMOCUCTEM:

MOJICKYJISIPHBIH, KJI€TOYHBIH, TKaAHEBbIH, OpPraHU3MEHHBIMN,
MOMYJISIIMOHHO-BUI0BOM, IKOCUCTEMHBIN (OMOTe0IIeHOTUUECKHIT ), OMOoChEpHBIN.
JdemoHncTpanuu:

Tabmuibl u cxembl: «OCHOBHBIE TPU3HAKH JKU3HWY», «YPOBHU OpraHU3AIUU
YKUBOM IIPUPOIBI».

OO6opynoBanue: Mojienb MoJiekysl JITHK.

Tema 3. Xumnueckuii cOCTaB U CTPOCHHUE KJICTKH.

XUMHUYECKHM COCTaB KJIETKU. XHWMHUYECKUE 3JIEMEHTBI: MaKpO3JIEMEHTHI,

MUKPOd3JIEMEHTHI. Bosia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKUMM BOABI M MHUHEpAJIbHBIX BeEIIECTB B KieTke. llomneprkanue
OCMOTHYECKOT0 OajaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
HezaMeHnmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y pOBHH
CTPYKTYphl ~O€JIKOBOM MOJIeKyJbl (NepBUYHAS, BTOpUYHAS, TpPETUYHAA U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHE CBOWCcTBa OenkoB. buonornyeckue
byHKIIUN OEITKOB.

depmentel — Ouonormveckue Katanu3aTtopbl. CTpoeHue (QepMmeHra:
aKTUBHBIA TIEHTP, cyOcTpaTHas cnenududHocTh. KodepmeHnTsl. ButamuHbIL
Otnuuus pepMEHTOB OT HEOPTaHUUECKUX KaTaIU3aTOPOB.

VYraeBoapl: MoOHOcaxapuabl  (TJIOKO3a, pubo3a U Ae30KcHpubo03a),
aucaxapujibpl  (caxaposa, JakTo3a) W Tmosmcaxapuiabl  (Kpaxmall, TJIMKOTEH,
LeJUII0I103a). buonornvyeckue (GyHKIMH YIIIEBOOB.



JIunu e TPUTIIUIEPUABL, dbochomunubl, CTEPOUIBI.
IMunpodunsHO-rUAPODOOHBIE CcBOMCTBAa. buonmornueckne (QyHKIIUU JIHMHIOB.
CpaBHEHHE yTIIEBOJIOB, OCITKOB U TUTTUIOB KaK UCTOYHUKOB YHEPTHUU.

Hyxnennoseie xucnorel: JHK wu PHK. Hykineoruapt — wMoHOMEpHI
HyKJIenHOBBIX Kuciaot. Ctpoenue u ¢pyukiuu JJHK. Ctpoenune u ¢pynkunn PHK.
Bunsl PHK. AT®: crpoenune u pyHKIUN.

[{utosiorusa — Hayka o kietke. Kinerounas teopusi — mpumep B3auMOACHCTBUA
ujel u (HaKToB B HAYYHOM MMO3HAHUU. MeTO bl U3yYeHUS KIICTKHU.

Knerka kak menoctHas xuBas cucteMa. OOmme NpPU3HAKK KIIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynbl JIHK kak reHermueckuit ammapar,
cucTeMa cuHTe3a Oeka.

Tunel KJIETOK: OdyKapuoTHueckas U Tmpokapuothyeckas. OcoOeHHOCTH
CTpOEHHUS TpoKapuoTuueckor kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
AYKApUOTHYECKON KJIeTKH. (OCHOBHBIE OTJIMYMS PACTUTENIbHON, >KUBOTHOM H
TPUOHOM KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KIIETOK — KJIETOYHAs CTEHKA, MTUKOKAJIHUKC, UX
dbyukiuu. [nazmatuyeckas memOpana, e€ cBoiictBa v ¢pyHkiuu. [{uronnasma u eé
opradouibl. OnHoMemOpaHHble opraHouabl kietku: OIIC, ammapar [Monbmxu,
nn30coMbl. [lomyaBTOHOMHBIE OpPraHOWIbl KJIETKU: MUTOXOHIPHUH, TUIACTHUIBI.
[IpoucxoxxaeHne MUTOXOHJpUW W Tactuld. Buasl mmactuna. HememOpanHbie
OpraHOMJbl KJETKH: PUOOCOMBI, KJIETOUHBIA WEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKA. QYHKIIMU OPraHOWI0B KJIETKU. BKitoueHus.

SAnpo — perynaropHsiid 1IeHTp KieTku. CTpoeHHue sjpa: siepHas 000104Ka,
KapuoIuia3ma, XpOMaTHH, SIAPBILIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBanu, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankiun, K. M. bap.

[uarpammer:  «PacnpeneneHne XHMMUYECKHX 3JEMEHTOB B HEXHBOU
npupomae», «Pacnpenenenne XuMUYECKUX AJIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuiel u cxeMmbl: «llepuoguueckass TabauIa XUMUYECKUX DJIEMEHTOBY,
«Ctpoenune MoJIeKyJbl BOJIb», «bruocunTtes 6enkay, « CTpoeHUuEe MOJIEKYJIbI OeKay,
«Ctpoenue pepmentay, «Hykmennosbie kucinotel. JJHK», «Ctpoenne momnekymbl
AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOEHHE >KMBOTHOU KIIETKU»,
«CtpoeHue pacTUTENbHOM KIETKU», «CTpOEHHE MPOKAPHUOTUYECKON KIETKH,
«CTtpoeHue sa1ipa KIETKN», « Y TJICBOAbD, «JIUMHUABD.

OO6opymoBaHHe: CBETOBOW MHUKPOCKON, OOOpYyJOBaHHME JUIsl TPOBEACHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAITBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHue padoThI:

JlaGopaTopHas pabora Ne 1. «l3yueHme KaTaaUTHUYECKOM AaKTHBHOCTH
(depMeHTOB (Ha MpUMEpE aMUIIa3bl UM KaTajasbl)y».



Jlabopatopuass pabora No 2. «l3ydeHue CTpOEHHS KJIETOK paCTEHUH,
KUBOTHBIX W OaKTEpHil MOJ MHUKPOCKOIOM Ha TOTOBBIX MHUKpOMpEmaparax M HX
OIMCAHUE.

Tema 4. /KusHeaesITeJIbHOCTD KJICTKH.

OOMeH BeniecTB, Wi MeTaboau3M. AcCUMMIIALMS (TUTAaCTUYECKUIT OOMEH) U
TACCUMMIISIMSA (PHEpreTHdYeckuii oOMEH) — JBE CTOPOHBI €JIMHOI0 IIpoliecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHUsI BEIIECTB U SHEPrUUM B IMOHUMaHUU
MeTaboIn3Ma.

Tunel oOMeHa BelecTB: aBTOTpOQHBINA U rerepoTpodHbiid. Pons dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN YHEPTUHU B KIIETKE.

®orocunte3. CmeroBass W TeMHOBas (a3bl ¢GoTocuHTe3a. Peakuuu
dboTocunTe3a. DPhekTuBHOCTh (oTOCHHTE3a. 3HaAUCHUE (POTOCHHTE3a IS KU3HU
Ha 3emuie. BiausHue ycnoBuii cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIMICHUS €TI0
MPOAYKTHUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMOoCHHTE3. XEeMOCHHTE3UPYIOIMNe OakTepuH. 3HAUCHUE XEMOCHHTE3a IS
YKA3HU Ha 3eMJIe.

DHepreTuyeckuii oOMeH B KieTke. PaciernieHue BEIIECTB, BBIJICIICHUE U
AKKyMyJIUPOBaHUE DSHEPruM B KIJIETKE. OTalbl HSHEPreTUYECKOro oOMeHa.
['mukonus. bpoxkenue u ero Buabl. KuciopogHoe OKUCICHHE, WIH KIETOYHOE
JIbIXaHUE. OKucCIuTeNbHOE dbocdhopunupoBanue. D¢ hHeKTUBHOCTH
SHEPreTUYECKOro oOMeHa.

Peakuum wmarpuuyHoro cuHTe3a. [eHermueckas wuHbopmanus u JIHK.
Peanuzanus renermyeckod MH(pOpManuu B KIETKE. ['€HETUYECKHH KOJ M €ro
cBoiictBa. Tpanckpurnuus — Mmatpuubii cuaTe3 PHK. Tpancnsauus — Guocunres
Oenka. Ortambl TpaHcisiuu. KomupoBanue amuHOKUCIOT. Pomb pubocom B
onocuHTe3e Oemnka.

Hexnerounsie ¢hopmbl sxu3Hu — BUpYChl. ctopus oTkpeitus Bupycos (/1. U.
NBanoBckuit). OCOOEGHHOCTH CTPOCHHSI U SKM3HEHHOTO IIMKJIA BHUPYCOB.
baktepuodarn. bone3snn pacTeHuid, J>XHUBOTHBIX M 4YEJIOBEKa, BBI3bIBACMBIC
Bupycamu. Bupyc mmmynonepunura yenoseka (BMY) — BozOyaurens CIIM/a.
OOpaTHass ~ TpaHCKpHUIILIMS, peBepTaza W  HUHTerpasza. lIpodunaktuka
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUA.

JdeMoHcTpanuu:

IToptpetsi: H. K. Konsuos, /. . UBanoBckuii, K. A. Tumupsses.

Tabmuiel 1 cxembl: «Tunbel nutanusy, «Metabomuzm», «MHUTOXOHIPUNY,
«OHepreTuueckuit oomen», «Xmopomnacty, «®Porocunred», «Crpoerue JIHK»,
«CTtpoeHue u QPyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «[ eHeTHIecKuit Koy,
«Bupyce», «bakrepuodarm», «Ctpoenune u xuzHeHHbId 1mmkn Bupyca CITN/a,
0akrepuodaray, «Permmukarmus JTHK».

OOGopynoBanue: moaenu-ammInkanuu «Yaoenne JJHK u tpanckpumimsy,
«buocunTes 6enkay, «CTpoeHne KISTKN», MoAeiab cTpykTypsl JJHK.

Tema S. PasMHoOKeHHe ¥ MHIMBUAYAJbHOE PAa3BUTHE OPraHU3MOB.



Knerounberii 1uKkII, WM >KU3HCHHBIM LMK KiaeTku. MHTepdaza m MHTO3.
[Tpomeccrl, mpoTekarommue B uHTEpdasze. Permkanus — peakuus MaTpUIHOTO
cunre3a JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIA Ha0Op — KapUOTHIL.
JIMIIOuaHBIM W TAIUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XpOMAaTHIBI.
[uTonornueckne OCHOBbI PAa3MHOXKEHUA W HWHIWBUIYAJIBHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenne knetkn — muto3. Ctaguu mutosa. [Ipoueccel, mpoucxoasuye Ha
pPa3HBIX CTAJIUSIX MUTO3a. BUOJIOrMYECKH CMBICT MUTO34.

[Iporpammupyemasi rudesb KJIETKH — aromnTo3.

dopMbl pa3MHOKEHHUSI OPTaHU3MOB: Oecrionoe u 1mojioBoe. Buasl 6ecrnoioro
Pa3MHOXKEHUA: [IEJICHUE HAJIBOE, IIOYKOBAHUE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OPraHu3MOB, €T0 3HAYEHUE IS CEIEKIUU.

[TonoBoe pa3MHOKEHHUE, €TO OTINYHSI OT OECTIOOTO.

Meiio3. Cranun meiosza. Ilporiecchl, MPOUCXOMIINE HA CTaausAX Meio3a.
[ToBenenue xpomocom B Meio3e. KpoccuHrosep. buosornueckuii CMbICT H
3HAYEHHUE MEN03a.

l'amerorenes — mnporecc oOpa3oBaHUS TOJIOBBIX KJIETOK Yy JKHWBOTHBIX.
[TonoBeie xene3bl: CEMEHHMKH M AMYHMKUA. OOpa3oBaHWE W Pa3BUTHE IOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30u[l, SMICKJIeTKa) — CHepMaTOreHe3 M OBOTCHES.
OcoOEHHOCTH CTPOCHMS SHMIEKIETOK W crepmMaTo3ougoB. OTUI0I0TBOpPEHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTue (OHTOreHE3). ODMOpHUOHAIBHOE  pPa3BUTHE
(omOpuorenes). Jrtarnbl SMOPHOHATBLHOTO PA3BUTHUSL Y TMO3BOHOYHBIX >KHUBOTHBIX:
npobienne, racTpynsius, opraHorene3. IloctamOpuonanpHOE pazButue. THIBI
MOCTAIMOPHUOHAIBHOTO PAa3BHUTHS: TMPsAMOE, HempsiMoe (TMYMHOYHOE). BrmsHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (AKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJCTBA.

Poct u pazButue pacrenuii. OHTOreHe3 LBETKOBOTO PACTEHUA: CTPOCHHE
CEMEHU, CTA/INU Pa3BUTHS.

JdeMoHcTpauuu:

Tabmuiet u cxeMbl: «DOpMBI  Pa3MHOXKEHHUSI OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOXXEHUE
pacrenmity, «J/lenenue xknetku Oaktepuit», «CTpPOCGHHE TIOJOBBIX KIIETOKY,
«Ctpoenue xpoMocombl», «Knerounbiii mukiny, «Pemmukanus JTHK», «Mutosy,
«Metios», «IIpsamoe u Henpsmoe pa3zButue», «l'aMeTorene3 y MICKOIUTAIOMINX U
yesnoBekay, « OCHOBHBIE CTaIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CrniepMato3ouibl
MJICKOTTUTAIOIIETO», «SHIEKIeTKAa MIICKOMUTAIEro», «Kapuoknues B KieTKax
KOpEIIKa JyKa», MarHuTHas MOJEb-alIuIMKanus «/leieHne KIeTKW», MOJEIb
JIHK, monens meTadazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:



JlaGoparopuass pabora Ne 3. «HaOmromeHume MuTO3a B KJIETKaX KOHUYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaGopaTopHas pabotra Ne 4. «J3ydyeHue CTpOCHHS IOJOBBIX KJIETOK Ha
FOTOBBIX MUKpPOIIpenaparax.

Tema 6. HacsieACTBEHHOCTh U H3MEHYMBOCTH OPraHU3MOB.

[Tpenmer u 3anaun reneTuku. Mictopus pa3BuTHs reHETUKU. PoJib uTOI0THH
U HSMOPHOJIOTUU B CTAHOBJICHUM TE€HETHUKH. BKiiam poccHUUCKUX M 3apyOeXHBIX
y4EHBIX B pa3BUTHE TEHETUKU. METOoJbl TEHETUKH (TUOPHUI0JIOTHYECKUM,
IIUTOICHETUYECKUH, MOJCKYIIpHO-TeHeTHYeCKUii). (OCHOBHBIE TI'€HETHUYECKHE
noHATHs. ['eHeTn4yeckasi CHMBOJIMKA, UCMOJIb3yeMasi B CXeMaxX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeIOBaHUs MPU3HAKOB, yCTaHOBJIEHHbIC I'. MeHenem.
MonHorubpunHoe CKpelMBaHue. 3aKOH €AMHOO0Opa3usi THUOPHUIIOB TEPBOTO
nokoJieHus. IIpaBuio JOMUHMpPOBaHMS. 3aKOH pAcCHICIJICHUS MNPU3HAKOB.
I'nnotesa ynctoTel rameT. [10JIHOE M HEMOJTHOE TOMUHUPOBAHUE.

JluruOpuiHOE€  CKpeIMBaHWE. 3aKOH  HE3aBUCHMMOIO  HAaCJIeOBaHUS
npu3HakoB.  lluToreHeTmyeckue  OCHOBBI ~ JUTHOPHUJIHOTO  CKPENIUBAHMUS.
Amnanusupyroiee ckpemuBanue. FCronb30BaHUE aHATTU3UPYIOMIETO CKPEIIUBAHUS
JUIS1 OTIPENIeSICHHs] TEHOTHIA OCOOHU.

CuernyieHHoe  HacienoBaHue Tpu3HakoB. Pabora T. Moprana 1o
CLICTUICHHOMY HAcCJIEJOBAaHUIO I'eHOB. HapylieHue cuemnieHus reHoB B pe3ysibTare
KPOCCUHTOBEpA.

XpOMOCOMHasl TEOPUS HACJIEACTBEHHOCTU. | eHeTHYECKUEe KapThI.

I'enetuka mona. XpoMOCOMHOE OmpezeIeHue mosa. AyTOCOMbl U TIOJIOBBIE
XpoMocoMbl. ['OMOramerHele W TeTeporameTrHeie opraHu3Mmbl. HaciiegoBanue
MIPU3HAKOB, CIEINICHHBIX C IMOJIOM.

HN3menunBOCTh. BUibl ”3AMEHYUBOCTH: HEHACJICACTBEHHAS U HACJICACTBEHHAS.
Pomp  cpempl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapAKTEPHUCTHKA
MOIU(PUKAITMOHHON U3MEHYMBOCTH. BapualimoHHBIN psi M BapHalliOHHAsT KpUBasl.
Hopma peaknuu npuszHaka. KonnuecTBEHHbIE M KAYECTBEHHBIE TNPU3HAKUM U HX
HOopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnencTBenHast, WM TeHOTUNHYECKAs, H3MEHUYMBOCTh. KomOMHaTHBHAS
W3MEHYMBOCTb. Melo3 W TMOJIOBOM Mpolecc — OCHOBAa KOMOMHATHUBHOM
W3MEHYUBOCTU. MyTalimoHHas U3MEHUUBOCTh. Kitaccudukanys MyTauii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MpUYUHBI MyTanuil. MyTtareHHble (paKkTOphI.
3aKOH TOMOJIOTHYECKHUX PSJIOB B HaclieIcTBeHHOM n3menunBoctu H. 1. BaBuiiosa.

BHesmepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuotun uyenmoBeka. OCHOBHBIE METOJbI T'€HETHUKH
YyeJIOBEKa: T€HeaJIOTMYECKNM, OJTM3HEI[OBBIM, IINTOIN€HETHYECKHUH, OMOXMMHYECKUH,
MOJICKYJISIPHO-T€HETUUECKU . CoBpeMeHHOE OIpeICICHUE FeHOTHIIA:
MOJJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YMCJIE€ C MOMOIIBIO
[II1P-ananu3a. HacneacTBeHHble 3a00JICBaHUS YEIOBEKA: TCHHBIC OO0JIC3HH,
OOJIe3HU C HACJEJCTBEHHOM MpPeapacloiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W TreHepaTuBHbIE MyTanuu. CTBOJOBbIE KIETKU. [IpyUHUUAMBI



3I0pOBOT0 00pa3a KU3HM, TMATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TeHETUYECKHIX
Oosne3Hel. MenuKo-reHeTUYeCKOe KOHCYIbTUPOBAHHUE. 3HAUYCHUE MEIUIIMHCKON
TE€HETUKU B MPEJOTBPAICHUHU U JIEYCHUN FEHETUYECKUX 3a00JIeBaHUI YeIOBEKa.

JdemoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabmuiet u cxembl:  «MOHOTHOPUIHOE  CKpEIIMBAaHUE W €r0
IATOTCHETUYECKass OCHOBa», «3aKOH pACHICIJICHHS W €ro IUTOTCHETHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpelMBaHHEY,
«lluTonoruyeckne  OCHOBBI  AUTHOPUAHOIO  CKpelMBaHUs»,  «Meio3y,
«B3anmoaenucTBUe aUICNIbHBIX T'€HOB», «l'€HeTHYecKue KapThl PACTEHU,
KUBOTHBIX WU 4eJIOBeKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HAaCIEIOBaHMUS,
CUEIUIEHHOr0 ¢ mojom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
U3MEHUMBOCTH»,  «MoaudukanuoHHas  W3MEHUYHMBOCTH»,  «HacrmemoBanue
pesyc-baktopay, «I'eHeTnka rpynn KpoBu», «MyTalnoHHAsS NU3MEHYHBOCTH.

OGopynoBanue: Mojenu-aniiukanuu «MOHOTUOpUIHOE CKpEUIMBaHUE,
«Henonnoe nomunupoBaHuey, «JurubpuaHoe ckpenuBanuey», «llepexpéct
XpPOMOCOM», MHKPOCKOI M MHUKporpenapatr «J/[po3zoduna» (Hopma, MyTauuu
(GopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moceBHOM».

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

JlabopatopHas pabota Ne 5. «V3ydeHue pe3yiabTaTOB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(P MBI HA TOTOBBIX MUKPOIpENapaTaxy.

Jlabopatopnas pabora Ne 6. «M3yueHue Moan(pUKAIIMOHHON W3MEHUHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOTO PSiJla U BAPUALIMOHHON KPUBOW.

JlabopatopHas pabora Ne 7. «AHanmu3 MyTanuid y Ipo30¢puiabl Ha TOTOBBIX
MUKPOIIpEnapaTaxy.

IIpakTnueckas pabora Ne 2. «CocTaBleHHME W aHAJIW3 POAOCIOBHBIX
YEIOBEKA.

Tema 7. Cesexkuusi opranudMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenexkius Kak HaykKa M MPOLECC. 3apOKIACHUE CEJIECKIIMU U JIOMECTUKALIHS.
Yuenue H. . BaBunoBa o0 1eHTpaXx MPOUCXOXKICHUSI W MHOTO00pa3us
KYJbTYPHBIX pacTeHui. LIeHTphl MPOUCXOXKIEHUS JTOMAIIHUX XKUBOTHBIX. CoOpT,
OpOJIa, IITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCOBBIM U MHAMBUYAbHBINA OTOOPHI B
CEJIEKIIMM PAcTEHUW M KUBOTHBIX. OIllEHKAa 3KcTepbepa. bIM3KOpoACTBEHHOE
ckpenuBanue — HWHOpuAWHT. Ywucras nuHug. CKpelMBaHUE YHCTHIX JIMHUM.
I'ereposuc, wnun rubpunHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUIAMHT.
Otnanénnas tubpuguzamusi u e€ ycmexu. VICKyCCTBEHHBIM MyTareHe3 u
MOJIYYCHUE TOJUIUIOUOB. JIOCTHMIXKEHMSI CENEeKIMU paCTeHHH, XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak OTpacip MPOU3BOJCTBA. [ €HHAsT WHXKEHEpUS. IDTambl
co3ganust pexomOuHanTHOM JIHK wu TtpaHcrennsix opranumsmoB. Kierounas
nxeHepud. Kiietounsie KylbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTECHHUIA.



KJ'IOHI/IpOBaHI/Ie BBICOKOITPOAYKTUBHBIX CEIbCKOXO03SMCTBEHHBIX OpraHu3mMoB.

Okosornueckue W otmdeckue  npodmembl. MO —  reHetmdecku
MOIU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanumu:

[Toptpersi: H. W. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoOB.

Tabmuiel U cxeMbl: kapta «l[eHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoabl 1oMaHUX KUBOTHBIX», «COpTa KyJIbTYyPHBIX
pactenumity, «OTnanéHHas rudpuausamnus», «Padotel akagemuka M. ®. MiBanoBay,
«Tomummonausy, «OO0beKTHl OuoTexHONIOTUM», «KJeTouHBIe KYJIBTYphl U
KJIOHUpOBaHHE», « KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O06opynoBaHue: MYJISKH TUIOJIOB M KOPHETUIOAOB JUKHUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTteHui, repoapuii «CenbCKOX03IUCTBEHHBIEC PACTECHUS.

JlabopaTopHble ¥ NpaKkTHYecKue padoThI:

Okckypcuss «OCHOBHBIE METOJBI W JOCTHKCHHUS CEJICKIIMHM PAaCTCHUU W
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, IJICMEHHYIO bepmy,
COPTOMUCIIBITATENIBHBI ~ y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1a00OpaTOPHIO
arpOyHUBEPCUTETA WM HAYUYHOTO LICHTPA)».

11 KUIACC

Tema 1. DBoJIOINOHHAA OMOJIOTHA.

[IpeanocbuIkKM BO3HUKHOBEHUS JBOJIIOIMOHHOW TEOPUU. OBOJIIOLUOHHAS
Teopust © €€ MecTo B OWONOruu. BiusiHue 3BOJIIOIMOHHONW TEOPUU HA PA3BUTHE
OMOJIOTUY U APYTUX HAYK.

CBugerenscTBa 3BOJIONUU. [lameoHTONIOTMYECKHE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUSI BHUJIOB B TMAJICOHTOJIOTMYECKOW JIETOMHCH, TIEPEXOJHbIE (HOPMBI.
buoreorpaduueckue: cxoacTBo U paznuune dayH U HIop MaTEPUKOB H OCTPOBOB.

DOMOpUOTOTUYECKHE: CXOACTBA W pa3auyusi AMOPHUOHOB pa3HbIX BHUJOB
NM03BOHOYHBIX. CpaBHUTEIHLHO-AaHATOMUYECKHE: TOMOJIOTHMYHbIC, aHAJIOTMYHbIE,
pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPpHO-OMOXUMHUUECKUE: CXOJCTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METa0OJMYECKUX IyTed y BCeX
OpTraHU3MOB.

OpomonvonHas Tteopusi Y. JlapBuna. Ilpennochiiku BO3HUKHOBEHHS
napBUHU3MA. J[BWOKyIME CHUJIBI HBONIONUU BUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHHE MPU OTPAHUYEHHOCTH PECYPCOB, HEOMpeNeaEHHAs U3MEHYUBOCTD,
O0opb0a 3a CyIecTBOBaHHUE, €CTECTBEHHBIM OTOOD).

Cunrernueckas teopus 3Botonnn (CTI) U €€ OCHOBHbBIE MOJI0KEHUSI.

Muxkpossosmorus. [lomymnsiiys kak euHUIA BUA U BOJIOIIHH.

JBwxyuue cuiibl ((hakTOpbl) 3BOJIOUUKA BUIOB B mpupoae. MyTalmoHHBIN
IpoIecC M KOMOMHATHMBHAsT M3MEHUYMBOCTh. [lomynsiiimoHHBIE BOJHBI U Jpeid
reHoB. M3osisiust 1 MUrpanus.

EctecTBeHHbII 0TOOp — HampaBismuil Qakrop sBomatouud. DPopMbl
€CTECTBEHHOTO 0TOOpA.



[Ipucnoco0aeHHOCTh OpPTraHW3MOB KakK pe3yJbTaT dBoitonuu. [Ipumeps
MIPUCTIOCOOJICHH Y OpraHu3MOB. ApoMop(h 036l M HAHOATATITAIUH.

Bun wu BumooOpaszoBanme. Kpurepuun Buma. OcHOBHbIE (HOPMBI
BH1000pa30BaHms: reorpad@u4IecKoe, SIKOJI0THIECKOE.

Makposposnonusa. Dopmbl  3BoSOIMU:  duUNETAYECKAsi, JIUBEPreHTHas,
KOHBEPreHTHas1, mapaienbHas. HeoOpaTtuMoCTh IBOTIOLIHH.

[IpoucxoxeHne oT HeclenHaIu3UPOBAHHBIX MpeakoB. [Iporpeccupytomas
crienuann3anus. AJanTUBHAS paJualiusl.

JdeMmoHcTpanuu:

[Toptpetst: K. JIunnen, XK. b. Jlamapk, Y. Jdapeun, B. O. Koanesckuii, K.
M. Bbap, D. I'ekkensb, @. Mrosuiep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3BuTHe opraHnyeckoro Mupa Ha 3emiey, «3apoabIiu
MO3BOHOYHBIX ~ JKMBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  OoppOBI  3a
cymectBoBanne», «EctecTtBeHHbIl 0TOOPY, «MHOrO00Opa3sue COPTOB PACTCHHINY,
«MHoOroo6pasue  TOpoa  KHUBOTHBIXY, «lTonmynsunmny, «MyTannonHas
U3MEHYUBOCTHY, «ApoMopdosbl», «Wnunoanantanumny, «OOImas gereHepanus»,
«JIBmxyme cuiibl 3BOJIIOLMKY, «Kapta-cxema wapimipyta mnyrtemectBus Y.
HapBuna», «bopnba 3a cyiiecTBoBaHue», «IIpucnocoOIeHHOCT, OPraHU3MOBY,
«"eorpaduueckoe BU1000pa3oBaHNe», « IKOJIOTHUECKOE BUIO0OPAZOBAHUEY.

OOGopynoBaHKe: KOJIJIEKIIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAaCKH,
HAOOp IJIOMOB M ceMsiH, Koyuiekiusi «[Ipumepsl 3aIUTHBIX MPUCTIOCOOJIEHUN y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBJICHUS DBOJIOLHUN», O0BEMHAS MOJEIb
«CTtpoeHue roJIoBHOrO MO3ra O3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoiuieKuus «PopMbl COXPaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonaenb anmumkanus «llepekpéct
XpOMOCOM», BiaxHble Tmpenapatbl «Pa3Butue Hacekomoro», «Pa3Burtue
JSATYIIKW», MUKpompernapat «/[po3odwmray (Hopma, mytanmuu (GOpMbI KPBLILEB U
OKpacKH Tena).

JlabopaTopHble U MpaKTHYECKUE PA0OTHI:

JlaGoparopuas pabotra Ne 1. «CpaBHeHHE BHAOB IO MOP(POIOrHIECKOMY
KPUTEPHUIOY.

JlaGoparopHas padora Ne 2. «Onucanue npucrnocoOJEHHOCTU OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4Hble TPEACTABICHUS O 3apOXKICHHM KW3HU. HayudHble THIOTE3bI
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: a0uoreHe3 M TaHCrepMus. XUMHUYecKas
IBOMIIOIUSI. AOHMOTEHHBIM CHUHTE3 OPTraHWYECKHUX BEIIECTB W3 HEOPTaHMYECKUX.
DKCIEpUMEHTAIBHOE MOATBEPKIECHNE XUMUYECKON 3BOMOINK. HauanbHbIe 3Tanbl
ounosornueckor sBomoruu. ['mnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHUE MPOTOKJIETKHU. llepBble KIETKM U HMX SBOJIOIUS.
dopMHUpOBaHUE OCHOBHBIX TPYIIT KUBBIX OPTraHU3MOB.



PazButne xu3Hu Ha 3emiie mo spam M nepuojam. Kartapxeil. Apxeiickas u
nporepo3oiickass d3pel. llameosolickas dspa u €€ mMepuoaAbl: KEeMOPHICKHUH,
OPJOBUKCKUH, CUITYPUUCKHM, TEBOHCKNN, KAMEHHOYTOJIbHBIN, IEPMCKHH.

Me3o30lickast 3pa ¥ €€ NEPUOIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaitHo3oiickas »d2pa W €€ TMEpUOAbl: IMaJCOr€HOBBIA, HEOTCHOBBIM,
AHTPOIIOTCHOBBIN.

XapakTepuCTUKa KiIMMaTa U TE€OJIOTUYECKUX mporeccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIMU PACTUTEIILHOTO W JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU Hu
XKUBOTHBIX. [[0siBIIEHNE, pacUBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucreMa OpraHMYeCcKOrO0 MHpa KaK OTpaKkeHHE »3BoitonuUd. (OCHOBHBIE
CHUCTEMAaTUYECKHE IPYNIIbI OPraHU3MOB.

DBOJIIOIMA YeJIOBeKa. AHTPOIIOJIOTUs KaK Hayka. Pa3BuTue npeacraBlieHuil o
MPOUCXOXKJIECHUHU YeloBeKa. MeTtoabl u3ydyeHus aHTpororeHe3a. (CxojcrtBa u
pa3JIMyuusl 4eJI0OBEKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue  cunbl  ((pakTopsl) AHTPOITOrEHE3a. Hacnencreennas
U3MEHYUBOCTb U  €CTEeCTBEHHbIH o0TOOp. OOIecTBEeHHbIH 00pa3  KHU3HU,
U3TOTOBJICHUE OPYIUM TPyJa, MBIILICHUE, PEYb.

OCHOBHBIE CTaJAMU U BETBU IBOJIOIMU YEJIOBEKA: aBCTPAIONMUTEKHU, YeIoBeK
yMenbld, YenoBexk npsaMoxoasalmui, YermoBek HeaHIEpTAIbCKUM, Yenosek
pasymHbIii. Haxogku HCKOMAaeMbIX OCTAaTKOB, BpPEMs CYIIECTBOBaHUS, 00JIacTh
pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

UYenoseueckne packl. OcCHOBHBIE  OOJBIIME  pachl:  €BPONEOUTHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHas  (dKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3maTcko-amepukaHckas).  YepTsl  MPUCIOCOOJICHHOCTH  MpEJCTaBUTENECH
YEeJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHUs. EIMHCTBO 4YEIOBEUECKUX pac.
Kputunka pacuzma.

JdemoHcTpanuu:

[Toptpersr: ®@. Penn, JI. Ilactep, A. N. Onapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmunel 1 cxembl: «BosnukHoBeHue ConHeuHOM cUCTEeMEBl», «Pa3ButHe
OpraHuyeckoro Mwupa», «PacturenpHas kietka», <«OKuBOTHas  KieTkay,
«ITpokapuoruyeckas kieTka», «CoBpeMeHHas CHCTEMAa OPraHUYECKOIO0 MHpPay,
«CpaBHEHHE aHATOMHMYECKHX YEpPT CTPOCHHUS 4YEeIOBEKa M YeJIOBEKOOOpPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJCOHTOJOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI'0 4YeJOoBeKa», «JlpeBHenmue moam», «lpesHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeloBeueCcKue pacoly.

O6opynoBanme:  Mymsku  «lIpoucxoxnerwe — denoBeka»  (OFOCTHBI
ABCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJepTalblld, KPOMAHbOHIIA), CJIENKH WIIU
M300paXeHUsT KaMEHHBIX OpYyAHil NEepBOOBITHOrO YEJIOBEKa (KaMHU-YOMMEPHI,
pyomna, ckpebiia), TeOXpOHOJIOTHUYECKass TaOmuia, KOJUICKIHS «DOopMBbI
COXPAHHOCTHU MUCKOMAEMbIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:



[TpakTtuueckas pabora Ne 1. «M3yueHne UCKOMaeMbIX OCTAaTKOB PACTEHUHN U
YKUBOTHBIX B KOJIJIEKIIUSX).

OkcKypeust  «OBOJIOLUMS  OpraHMYeckoro mMupa Ha  3emiue» (B
€CTECTBEHHO-HAYUYHbIN WU KpaeBeAUECKU My3elt).

Tema 3. Opranu3smMbl 4 OKpPY KaloIIas cpeaa.

DKOJIOTUS KaK HayKa. 3aJaui U pa3fieibl IKOJIOTUU. MeTOabl DKOJTOTHYECKUX
UCCJIeIOBAaHUN. DKOJIOIMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHMsI OPraHU3MOB: BOJIHAs, HAa3€MHO-BO3YIIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckue (daktopel. Krnaccuduxanus sxonorudeckux (HaKTOpoOB:
abnoTtuueckre, OWOTHYECKME W aHTPOINOTreHHbIC. JleHCTBHE HSKOJIOTHMYECKHX
(GhakTOpOB Ha OPTAHU3MBI.

AlGuoTtndeckue (hakTophl: CBET, TEMIIEpaTypa, BIAXHOCTh. DOTOMepUoOaN3M.
[IpucniocoGneHnss OpraHU3MOB K  JICUCTBUIO  a0MOTHUYECKHX  (DaKTOpOB.
buonornueckue puTMBL.

buornueckue (bakTophI. Bunet OMOTHYECKUX  B3aUMOJECHCTBUI:
KOHKYPEHIIUS, XUIHUYECTBO, cUMOM03 U ero ¢opmel. [lapasutusm, koonepamus,
MyTyajlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHMYECTBO). AMEHCAIM3M,
HeWTpanu3M. 3HayeHue OWOTHYECKUX B3aUMOJCHUCTBHI JUIsl CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKU Tonmyyisiiuu. (OCHOBHBIE IOKa3aTeNH
HNOMYJISIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
mMurpanus. [{nHaMuka YuCI€HHOCTH MOMYJISIUUN U €€ PEryJIsiusl.

JdemoHcTpanuu:

[Toptpetsr: A. I'ym6onbar, K. ®. Pynbe, D. I'ekkensb.

Tabmuubr u cxemsl: kapta «I[Ipupogusie 3081 3emumy, «Cpeasl oOUTaHUS
opranu3zMoBy», «®Doronepuoguszm», «llonynsuunm», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTH MOMYJISIUU UHPY30pUU-TY Penbkuy, «IluieBbie nenm».

JlabopaTopHble U MpaKTHYECKUE PA0OTHI:

Jlabopartopnas pabota Ne 3. «Mopdosnornyeckre 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOUTAHUS.

JlaGoparopHas padota Ne 4. «BiusiHue cBeTa Ha POCT U PA3BUTHUE YEPEHKOB
KOJIEyCay.

[Tpaktuueckas padorta Ne 2. «[1oacuér MIOTHOCTH MOMYJIALMA pa3HBIX BUIOB
pacTeHu».

Tema 4. Coo0mecTBa 1 IK0JIOrHYeCKHE CHCTEMBI.

CoobmiectBo opranu3MoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BUIOBaS,
pPOCTpaHCTBEHHasA, Tpoduueckas (mumeBas). Bunmbl-nomunantel. CBs3u B
OHOLIEHO3E.

DKkoyiornyeckue cuctembl (d9kocucteMsbl). llonsitue 00 »sKocucTeMe W
ouoreoneHoze. @DOYHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: IPOJYILEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBOpOT BEIIECTB U MOTOK PHEPIUU B SKOCHUCTEME.
Tpoduueckue (nMuILEBbIE) YPOBHU OJKOCUCTEMBI. [luiieBble LEMM U CETH.



OcCHOBHBIE TIOKA3aTeld SKOCHCTEMBI: OHMOMAacca, MPOAYKIHUA. DKOJIOTHYECKUE
NUpaMUAbl: TPOMYKIIUH, YHCICHHOCTH, Oumomaccel. CBOWCTBA IKOCUCTEM:
YCTOMYUBOCTD, CAMOpPEryJianus, pazputue. CyKieccus.

[IpupoiHBIE 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. JKOCUCTEMA XBOWHOIO
WJIY [IAPOKOJIMCTBEHHOTO JIeCa.

AHTpPOIIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonorudeckoe u Xo3siCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpaszue kak (aktop ycTOMUMBOCTH dKocucTeM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnaackoro o 6umocdepe. ['paHuiibl, coctaB u CTpyKTypa
ouocheprr. XKuoe BemectBo u ero ¢yHkimu. OcobeHHOCTH Omocdepnl Kak
rI00aNbHONW JKOCUCTEMBI. J[MHaMuueckoe paBHOBecMe M oOpaTHasi CBSI3b B
ounocdepe.

KpyroBopoTs! BemecTB U OMOTEOXMMHUYECKUE ITUKIIBI JIEMEHTOB (yTiIepo/ia,
a3ota). 30HATBHOCTh Orocdepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emian. AHTPONOreHHbIC U3MEHEHHUs B Onocdepe.
I'moGanpHBIE PKOJIOTHYECKHE MPOOIEMBI.

CocyiiecTBoBaHuE MIPUPOIBI 151 YEJI0OBEUECTBA. CoxpaHnenue
Oounopa3zHooOpasusi Kak OCHOBa yCTOMUMBOCTH Ouocdepsl. OCHOBA pallMOHATBHOTO
yOpaBieHUs NPUPOJHBIMU pecypcaMd W HUX HCHoJb30BaHue. JlocTuxeHus
OMOJIOTUHU U OXpaHa MPUPOJIbI.

JdeMoHcTpanuu:

[Toptpetst: A. k. Tencnu, B. H. Cykaués, B. WI. Bepnanckuii.

Tabmuubr u cxemsl: «llumesbie nenu», «bUOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnpie cooOmiecTBa», «llemn nuTanusy, «IKoIOTHUECKAs TUPAMHUIAY,
«buocdepa u genoBek», «IKOocUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro Jieca», «buonenos Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JICWCTBUS HA MpUPOAY», «Baxueilmme uUCTOYHHKH
3arpsi3HEHUs BO3JyXa M TPYHTOBBIX BoA», «llouBa — BaxHelIlas COCTaBISAIONIAs
ounochepr», «DakTopsl Aerpaganuu mnousy», «llapHukoBbiil 3dpdex», «DakTopbl
paauoOaKTUBHOIO 3arps3HeHus Ouocdepn»y, «OOmas crTpykrypa Ouochepb»,
«PacnipocTpanenue ku3HH B Ouocdepe», «O30HOBBIM »dKpaH Ouocheps»,
«Kpyrosopot yriepoaa B uochepe», «KpyroBopor azora B mpupoje.

OO6opynoBanue: MoeNb-anmuKaus «TunuyHbie OMOLIEHO3b», TepOapuit
«PacrurenbHbie cOOOIIEeCTBaY, KOJUIeKINH «broineHos3y, «Bpenurenn BaKHEHIIIMX
CEIbCKOXO3SIMCTBEHHBIX  KYJIBTYyp», TepOdapuu W KOJUICKIMUM PACTeHHH U
KUBOTHBIX, MPUHAJJICKANIUE K Pa3HbIM 3KOJIOTMYECKUM CpyImnaM OJHOTO BHUAA,
Kpacnas xnura Poccuiickoii ®eneparuu, M300paKEHUS OXPAHSIEMBIX BHJIOB
pAaCTEHUH U )KUBOTHBIX.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 11O
BMOJIOI'NN HA BA30BOM YPOBHE CPEJIHEI'O OBILIEI'O
OBPA30OBAHUMA

Cornacho ®I'OC COO, ycraHaBauBalOTCsA TpeOOBaHHUS K pe3yjbTaTam
OCBOCHHMS OOYy4YalOIIMMHUCS MpPOrpaMM  cpeaHero oOmero oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM M MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbBTATbBI

B crpykType JIMYHOCTHBIX PpE3yJbTAaTOB OCBOECHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIUE: OCO3HAHME OOYyYaroIIUMUCS POCCUNUCKON
rPaXKJaHCKOM UJAEHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpENENeHNI0, HaJlu4he MOTHBalMM K  OOy4YeHuio  Ouojoruw,
L[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHHUM JHYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEH WM WMCTOPUYECKUX TPATUIUN Pa3BUTHS OHMOIOTHYECKOTO
3HAHMS, TOTOBHOCTh W CHOCOOHOCTh OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS B CBOCH
JNEATENbHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30oBaHMs, HAJIWYKME HKOJOTMUYECKOTO IPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOCHUS mpeameTra «bruonorus» AOCTUTAIOTCS B
€IMHCTBE Y4YeOHOM M BOCHUTATEIbHOW JAESATENBHOCTH B COOTBETCTBUU C
TPAJAULIMOHHBIMA  POCCUMCKUMHU  COLUOKYJIBTYPHBIMH, HUCTOPUYECKHUMH U
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, TPUHATHIMU B OOILECTBE MpaBWIAMU U
HOpMaMH  TIOBEIEHMsI M CIOCOOCTBYIOT  MpoIleccaM  CaMOMO3HaHUS,
CaMOBOCITUTaHUS U CaMOPA3BUTHUsS, PA3BUTUS BHYTPEHHEW ITO3ULMH JIMYHOCTH,
MaTPUOTHU3Ma, YBAXKEHHUS K 3aKOHY U ITPABOMOPSAKY, YEIOBEKY TPyAa U CTApLIEMy
MIOKOJICHUIO, B3aMMHOTO YBAXXEHUS, OCEPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY
HACJICINIO U TPAJHIMAM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickonn denepanuu,
MIPUPOJIE U OKPYKAIOIIEH CpeIe.

JIngyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarOUIUXCsl PyKOBOJICTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEH TMO3WUIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKJEHHI, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOIro OOIIEeCTBa, PACIIMPEHUE KUZHEHHOIO
ONbITAa U OMbITA JIESITEIBHOCTH B IPOLECCE pealln3alii OCHOBHBIX HAIIPaBJICHUU
BOCIIUTATEJIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMH 00yYarOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WiI€HAa POCCUICKOIO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KEHUE
3aKOHA W IPABOIOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENBHOCTH TMPU CO3JIaHUU
y4eOHBIX MPOCKTOB, PEHICHUH YYSOHBIX M IMO3HABATEIIBHBIX 33/1a4, BBITOJIHCHHUH
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ONpPEENATh COOCTBEHHYHO TMO3UIIMI0 II0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHHE YYHUTHIBaTh B CBOUX JEUCTBUIX HEOOXOAUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUAMH, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COITMAJILHBIM TOJI0XKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOIIECC€ COBMECTHOT'O BBIMIOJHECHHS
y4eOHBIX, TO3HABATEIBHBIX U MCCJIEAOBATEIbCKUX 3a/Jad, YBaXHUTEILHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB NIPH OOCYXJICHUU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JAEATEIBHOCTH;

2) IAaTPMOTUYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM rpakIaHCKOU WUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXXEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTHU IEpe.l
Ponunoit, ropgoctu 3a cBOMl Kpal, CBOKO PoauHy, CBOW S3bIK U KYJIBTYpY,
MPOIILJIOE U HACTOSIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIICHHUE K MIPUPOJTHOMY HACJIEAUIO U MaMSTHUKAM TIPUPO/IBI,
JTOCTHXKEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIOCOOHOCTh OIICHUBATh BKJIAJl POCCHUUCKUX YUYEHBIX B CTAaHOBJICHUE W
pa3BuUTHE OWOJIOTHH, IOHUMAHHS 3HA4YCHUsS OWOJOTHMM B IIO3HAHWU 3aKOHOB
IPUPO/IBI, B KU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIEeCTRA;

uzeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXeHHUI0 u 3anmurte (OTedecTsa,
OTBETCTBEHHOCTb 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE JIYXOBHBIX IIEHHOCTENW POCCUMCKOTO HApOaa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIEC PEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJAUTENSM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOT'O TPUHATHS IIEHHOCTEH CEMEWHOW JKM3HHM B COOTBETCTBUH C
TpaguIusaMHu Hapo10B Poccuu;

4) 3CTETH4€eCKOr0 BOCTIUTAHUSA:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPYECTBA, CIIOPTa, TPYJa, OOMIECTBEHHBIX OTHOIICHHUIH;

MMOHUMaHHUE YMOIIMOHAILHOTO BO3/ICCTBUS KHUBOM MIPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIISATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) dusuyeckoro BocnuTaHusi, GOpMHPOBAHHS KYJbTYPbl 310POBbA H
IMOIHMOHAJIBLHOIO 0JIAroNnoJy4Yns:



NOHMMAaHUE W peaju3anus 370pOBOTO0 u Oe3omacHOro oOpa3a >KHU3HU
(3mopoBO€  TUTaHWE, COOJIOJICHWE TUTMEHWYECKUX TPaBWJI ©  HOPM,
COTAaHCUPOBAHHBIN PEXKUM 3aHIATHH © OTAbIXa, peryispHas (uU3nIecKas
AKTUBHOCTb), OEPEXHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DU3UUYECKOMY U IICUXHUYECKOMY 3/I0POBBIO;

NMOHMMAHWE IIEHHOCTH TPaBUJ HWHJIUBUIAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME TOCJICICTBUN W HENPUATHS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUS
AJIKOT0J1s, HAPKOTUKOB, KYpEHHs);

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHUE [IEHHOCTU MacTEPCTBa, TPYA0II00uE;

FOTOBHOCTb K AKTUBHOM JEATEIIBHOCTA TEXHOJIOTUYECKOW M COLMAIBHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJTHSITh TaKyl0 J€ATEIbHOCTD;

WHTEPEC K Pa3IUuHBIM cdepaMm mpodhecCHOHANBHONU JESATETHLHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIA BbIOOp Oyaymied mnpodeccun U peanu30BBIBATH
COOCTBEHHbIE KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUIO U CamMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU )KU3HU,

7) 3K0JI0rN4eCKOro0 BOCIIUTAHMS:

AKOJIOTUYECKH 1eJIeCO00pa3HOe OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJIE, OCHOBE €€ CyIlIECTBOBAHHS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KYyJNbTYphl: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX MOCHEACTBUNA IS
OKPYKaroIEH CPEIbL;

OCO3HaHMWE TI00aTBLHOTO XapaKTepa IKOJOTHYECKUX MPOOJIeM W TMyTed uxX
pelieHus;

CIIOCOOHOCTh HCIMOJB30BaTh NpHOOpeTaeMble NpPU U3YYEHUU OUOJOTUH
3HAHUST M YyMEHHUS TpPU pEUIeHUU NpoO0JeM, CBSI3aHHBIX C palMOHAJIbHBIM
NPUPOJIONOIB30BaHUEM  (COOJIO/ICHHE  TpaBW  TOBEJACHUSI B MPUPOJE,
HaIpaBJICHHBIX Ha COXPaHEHHWE pAaBHOBECHS B HKOCHUCTEMaxX, OXpaHy BHJIOB,
AKOCHUCTEM, OHOChEpHI);

AKTUBHOE HENpUATHE JEWCTBUH, NPUHOCIIIMX BpEd  OKpYKaroIlIeu
OPUPOAHON cpene, YMEHHE IPOrHO3UPOBATh HEOJIArONPHUATHBIE HKOJIOTHYECKUE
MOCJIEICTBUA MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBPALATh UX;

HaJIMYUE PA3BUTOrO PKOJOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATENbHOCTU HKOJIOTHYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOACTBOBAaTbCSI UMM B MO3HABATEIIbHOM, KOMMYHUKATUBHOW W COLHAIBHOMU
MpPaKTUKE, TOTOBHOCTU K YYAaCTUIO B MPAKTHUUECKOMN JIESITEIHbHOCTH SKOJIOTMYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:



c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON NPAKTHKH, OCHOBAHHOI'O HA JIAJIOTe
KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHMUE SI3BIKOBOM W YHTATEIBCKOM KYJIBTYpPhl KaK CpPEACTBa
B3aUMOJICHCTBHUS MEXKY JIFOJIbMHU 1 MMO3HAHUS MHPA;

MMOHUMaHUE CcHenu(prUKA OHOJOTHMM KaK HayKH, OCO3HaHHSI €€ pPOJIH B
GbopMUPOBAHUU PAIMOHAIBHOTO HAYyYHOTO MBIIJIECHUS, CO3JaHUM IEJTOCTHOTO
npeACTaBlIeHUs] 00 OKpYXKalolleM MHUpPE KaKk O €JIMHCTBE IPHUPOJIbI, YeJIOBEKa U
o0IlecTBa, B TMO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM M pEIIeHUU MpolsieM
COXpaHEHMS TIPUPOITHOTO PABHOBECHS,

yOSKJAEHHOCTh B 3HAYUMOCTH OWOJIOTUM JIJIi COBPEMEHHOW ITMBUIIM3AIINH:
obOecrieyeHUsT HOBOTO YPOBHS Pa3BUTHUS MEIMIIMHBI, CO3JIaHHE IEPCIICKTHBHBIX
OMOTEXHOJOTHM, CIOCOOHBIX  pelaTh pPeCcypcHble NPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, MTOMCKA IMyTEeH BBIX0JIa U3 TII00AIBHBIX SKOJOTHYECKHUX MPOOIIeM H
oOecrieueHuss  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PaIlMOHAJIBHOMY
HCIIOJIb30BAHUIO TPUPOJHBIX PEecCypcoB M (OPMHUPOBAHHIO HOBBIX CTaHJIapTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYEHUU OMOJIOTMYECKUX 3HAHUM B IEJIAX
MOBBIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-Hay4YHON TI'paMOTHOCTH, Kak
COCTaBHOW 4acTW (YHKIIMOHAJIBHOM TpaMOTHOCTH oOywarommuxcs, popmupyeMon
IPU U3YYEHUU OUOJIOTHH;

MMOHUMAHHE CYITHOCTH METOJIOB ITO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIHOCOOHOCTH HCIIOJIb30BaTh TOJydaeMble 3HAaHHMS I aHajdu3a |
0OBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHpa M MPOUCXOAAIMHNX B HEM HM3MCHEHUH,
yMEHHE JeJaTh OOOCHOBAHHBIC 3aKIIOUCHHS Ha OCHOBE HAyYHBIX (PAKTOB H
MMEIOIIMXCS JAHHBIX C LEJIBIO MOJYYEeHHS JJOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSTEIFHO MCIIOJIB30BaTh OWOJOTMYECKUE 3HAHUS IS
pelIeHus MpooIeM B pealbHbIX KU3HEHHBIX CUTYyaIlHsIX;

OCO3HAHWE IIEHHOCTH HAyYHOM JESATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO U UCCJIEA0BATEIBCKYIO ACATEIbHOCTh HHIUBUIAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM0OOOpa30BaHMIO, K AKTMBHOMY IIOJYYCHHUIO HOBBIX 3HAHWUW MO OWOJIOTUMU B
COOTBETCTBHH C )KM3HCHHBIMHU OTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS ydueOHOro mpemmera «buomorusy
BKJIFOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyUYaIOIUXCS
MEXKIUCHUILUIMHAPHBIE (MEXKIPEIMETHbIE) OOIICHAYYHbIE MOHSITHUS, OTPAKAIOLIUE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHeNU(PUKY METOJO0B TIO3HAHUS,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
cUCTEeMa, HAy4YHbId (PaKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEIOBAaHUE,  HAOJIOJICHHE,  U3MEpPEHUE, OKCIHEPUMEHT U  JIPYTrHuX),
yHUBEpCAJIbHbIE y4eOHbIe JAeHCTBHS (ITO3HABaTEJbHbIE, KOMMYHHKATHUBHBIE,



PETYJISITUBHBIE), 00ecCIeynBaroIIne dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMA OOYydYaroImMXCs, CIIOCOOHOCTh
00yyUarmmuxcs UCIIO0JIb30BaTh OCBOECHHBIE MEXIUCIUTUTMHAPHBIE,
MUPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpCAIbHbIE YyueOHbIE JEHCTBUS B
MO3HABATEIBLHOW U COI[MAIIBHON ITPAKTHUKE.

MertanpenMeTHbie pe3yJibTaThl OCBOCHHUSI IMPOTPAMMbl CPEIHETO OOIIero
00pa30BaHUsI TOJKHBI OTPAXKATh:

OBJanenne YHHBeEpPCAIbHBIMH yueOHbIMH NMO3HABATEJILHBIMU
AeCTBUAMM:

1) 0a30Bble JJOrHYecKHe IeiCTBUSI:

CaMOCTOATENIbHO  (OPMYJIMpPOBAaTh W aKTyaJlU3upoBaTh  MpoliieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOIb30BaTh MNPH OCBOCHHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanu3a, cMHTE3a, CPaBHEHMS, KiIIacCU(HUKAIIUK, 000OIICHNUS), pAaCKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHSATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIMUBAThH
CBSI3U C IPYTUMHU MOHSTHUSIMH);

ONpEeNeNATh 1eJU JACATEIbHOCTH, 3ajJlaBasi mapameTpbl U KPUTEPUU UX
JOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MTOCTABICHHBIMHU LIEJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATUSA JUIsl OOBSICHEHUS (DAKTOB M SIBJICHUUN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMUECKHE pacCykKIeHus (MHIYKTUBHbBIC, [IEyKTUBHBIE, IIO
AQHAJIOTUU), BBIABISITH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B paccMaTpUBAEMBIX
SIBIICHUSX, (DOPMYITUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSITh CXEMHO-MOJENIbHBIC cpeacTtBa IS peACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHUW B M3y4aeMbIX OMOJOTUYECKHX OOBEKTax, a
Tak)k€  MPOTUBOPEYMH  pa3HOTO  pOJA,  BBISIBJIEHHBIX B  Pa3lIMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabatrhiBaTh IJIAaH PELICHUS MPOOJIEMBbI C YUYETOM aHAIM3a MUMEIOIIUXCS
MaTepUalibHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJITATOB
1EJISIM, OIIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH;

KOOPJAMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUSX  PEaJIbHOIO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHSI;

pa3BUBATh KPEATHBHOE MBIILICHUE MTPU PEUICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbI€e MCCIIeI0BATEIbCKHE TeCTBUA:

BJIAJICTh HABBIKAMH Y4E€OHO-UCCIIE0BATEIILCKON U MTPOSKTHOM JESITEIIbHOCTH,
HaBBIKAMHM  pa3perieHus mpoOJieM, CHOCOOHOCTHIO W  TOTOBHOCTBIO K
CaMOCTOSITENIbHOMY MTOMCKY METOJIOB PEILICHHS TPAKTUUECKUX 3a]1a4, TPUMEHEHUIO
Pa3JIMYHBIX METOJOB MO3HAHMS;

UCIIOIb30BaTh PA3IMYHBbIE BUJIBI JIESITEJIBHOCTH 1O TOJYYEHHUIO HOBOTO
3HaHUS, €r0 HUHTEPIpPEeTalNi, MPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYyaIlUsIX, B TOM YUCJIE TIPU CO3JIJaHUM YUYEOHBIX U COLIMAIIBHBIX MTPOEKTOB;



dbopMHUpOBATH HAYYHBINA TUI MBINUJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KITFOUEBBIMU TTOHSATUSMU U METO/IAMH;

CTaBUTh W (HOpMyIUpOBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbLHOMN
NESATETHPHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIISATh TIPUYMHHO-CJICACTBEHHBIC CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHI IJIs JIOKa3aTelIbhCTBA
CBOUX YTBEPXKJICHHM, 3a/1aBaTh TapaMETPhl M KPUTCPUH PEIICHMUS;

aHAIM3UPOBaTh TIOJIYYCHHBIC B XOJI€¢ PEIICHWS 3aJladyd  PE3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH MPUOOPETEHHBIN OIBIT;

OCYIIECTBJISAThH IIE€JICHANIPABICHHBIM MOUCK TMEpPeHOca CPEJCTB U CIOCOOOB
JeNCTBUA B MPOGECCHOHANBHYIO CPEy;

yMETh TEPEHOCHUTHh 3HAHUS B IO3HABATEIBHYI0 M MPAKTUYECKYIO 00JacTh
KU3HEICATCILHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC WJICH, MpEJjiaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1aUH, JOITYCKAIOIIHNE albTePHATUBHBIC PEIICHUS.

3) pabora ¢ nundpopmanueii:

OPHEHTHUPOBATHLCS B PA3IUYHBIX HCTOYHHKAX WH(MOpPMAIUH (TEKCTEe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEparype, OHOJOTMYECKHX CIIOBapsAX U
CIIpaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIu3UpOBaATh
UHGOPMAIUIO PA3IMYHBIX BUJIOB U (DOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ JIOCTOBEPHOCTh U HEMTPOTUBOPEUHBOCTD;

dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3MYHBIE METOJBI MPU TIOUCKE H
otOope Oumonormueckoil nHMOpMAIUU, HEOOXOUMOM JIJIsi BHITIOJHEHUS yU4eOHBIX
3azay;

pUOOpeTaTh OIBIT WCIOIB30BaHUS HMH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIB30BAHUS PA3IMYHBIX
TTOVICKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BHIOMpAaTh  ONTUMaJIbHYI0  (OpMYy  MpeACTaBICHHS
ounosorndyeckoit nHbopMmaruu (cXeMbl, rpad)uKH, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAYYHBIA SA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
Ouojornyeckor HHPOpMaNMEH: TMPUMEHATh XUMHYECKue, (Qunyeckue u
MaTEeMaTUYECKUe 3HAKW W CUMBOJBI, (HOpPMYJbl, aO0peBHATYpy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MPeoOpa3oBhIBATh  3HAKOBO-CHMBOJHUYECKHE  CpEJCTBA
HATJIATHOCTH;

BIAJCTh  HABBIKAMHM  pAclO3HaBaHWS W 3aUTHl  WH(OpMaIuwy,
nH(pOpMaIIMOHHOM 0€30MaCHOCTH JTUYHOCTH.

Ogj1ajieHle YHUBEPCAJTIbHBIMH KOMMYHUKATHBHBIMHU 1€HCTBUAMM:

1) oO1enme:



OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WM JIMCKYCCHM TIO CYIIECTBY OOCYXIaeMoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHTEIHHO BBHITIOJIHCHUS TIpe/jiaraeMon
3a/1a4i, YIYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3HIIMKN IPYTUX YIACTHHUKOB
JMaiora uin JUCKYCCHH);

pacro3HaBaTh HeBepOajbHbIE CpPEICTBA OOIIEHUS, TOHUMATh 3HAYCHHUE
COIMAJIBHBIX 3HAKOB, TPEINOCHIJIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHTYaIlUH,
YMETh CMATYATh KOH(QJIMKTHI K BECTH IIEPETOBOPHI;

BJIAJCTh PA3IMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJICUCTBHS, TTOHUMATh
HaAMEPEHUS JIPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOPpeKTHOU opme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eITeJTbHOCTD:

MOHUMAaTh M HCIOJIL30BAaTh MPEUMYIIECTBA KOMAaHAHOW W WHANBUIYATBHON
paboOTHI IIPU peIIeHUH OMOJIOTHYECKOM MpOoOaeMbl, 000CHOBBIBATh HEOOXOAUMOCTD
IPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOICHCTBUS MPU PEIICHUH YICOHOMW 3a/1a4u;

BEIOMPAaTh TEMATHKy M METOJBI COBMECTHBIX JIEUCTBHH C y4éTOM OOIMINX
WHTEPECOB U BO3MOKHOCTEHN KaKJIOT0 UjeHa KOJIJIEKTUBRA;

NpPUHUMATh IEJIM  COBMECTHOM  JEATEIBHOCTH, OpPraHW30BBIBATH U
KOOPJIMHUPOBATh JACUCTBUSL MO €€ JAOCTUKEHUIO: COCTaBIATh IUJIaH JCHCTBUH,
pacnpenensaTb pojaud ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOU paboThI;

OIICHMBATh KAaue€CTBO CBOEr0 BKJIaJa M KaXJIOr0 yYaCTHHKA KOMaHIbI B
001Ut pe3ynbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OIICHWBATh HWJCU C TIO3UIIMH HOBHU3HBI,
OPUTHUHATHHOCTH, TTPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISATh TO3UTUBHOE CTPATETUYECKOE TIOBEJICHHE B Pa3IMYHBIX
CUTYaIUX, IPOSIBIISTH TBOPYECTBO M BOOOPAKECHHE, OBITh MHAIIMATHBHBIM.

OBj1ajieHH e YHUBEPCAJIbHBIMH PEryJISTHBHBIMH JeHCTBHSIMMU:

1) camoopranusanus:

WCIIOJIb30BaTh OWOJOTUYECKUE 3HAHMS I BBISBICHUS MPOOJIIEeM U UX
pElIeHHs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKMX 3HAHUU II€JIEBble M CMBICIOBBIE
YCTAaHOBKM B CBOUX JEHCTBUSIX M MOCTYIKaxX MO OTHOIIEHHUIO K >KUBOW MPUPOJIE,
CBOEMY 3JIOPOBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOSATENIHO OCYIIECTBIIATh MO3HABATEIBHYIO JIESITEIIBHOCTD, BBISBIISITH
poOIeMBbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIEC 3a7a4 B 00pa30BaTEIIbHON
NESTETHFHOCTH U KU3HCHHBIX CUTYAIIHSX;

CaMOCTOSITENIbHO  COCTaBJATh IUIAH pEHIeHUs MpoOJeMbl C  y4ETOM
MMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTCHHUH;

JaBaTh OIICHKY HOBBIM CHTYAIIHsIM;

pacImMpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX TPEIITOYTCHHM;



JIenaTh OCO3HAHHBIA BHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a peIICHHUE;

OTICHUBATH TPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBAaTh (DOPMHUPOBAHUIO W MPOSIBICHUIO MIUPOKOW HPYJIULIMM B
pa3HbIX O0O0JIACTSIX 3HAHUM, IOCTOSHHO TMOBBIIIATH CBOW 0OOpa30BATENIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHBBI B JICSITEIHHOCTD,
OIICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISAM;

BJIAJ€Th HABBIKAMH  IIO3HABATENBbHON  pedieKCHUH KaK  OCO3HAHMS
COBEpLIAEMbIX JCHCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHHM, UCIHOJIb30BaTh MPUEMBI pedIeKCUU NIl OLIEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PELIEHUS;

YMEThb OILICHUBATh PUCKM W CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO0 HUX
CHIKEHHUIO;

NPUHUMATh MOTHBBI W apryMEHThl JPYTrUX NpPU aHajdu3e pe3yJibTaToB
NEeSATENbHOCTH;

3) npuHsATHE ce0s1 M APYTrHUX:

IPUHUMATh ce0sl, MTOHUMAasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl JPYTrUX TIPU aHajIu3e pe3yJIbTaToB
NEeATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKU;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIUU JPYTOTO YETIOBEKA.

HHPEAMETHBIE PE3YJIBTATDBI

IIpenmerHble pe3ynbTaThl ocBoeHHMS IporpamMmbl COO mo Owmojormu Ha
0a30BOM ypPOBHE BKJIIOUAIOT CIIEU(PUUISCKHE T yaeOHOTo nmpeamera « bruomorusn
Hay4YHbIC 3HAHMS, YMEHHUS U CHOCOOBI IEMCTBHI 10 OCBOCHHUIO, MHTEPIIPETAIIUN U
peoOpa3oBaHUIO 3HAHUM, BUJIBI ACATECIBHOCTH IO MOJYYSCHUIO HOBOT'O 3HAHUS U
MPUMEHEHUIO 3HAHWI B PAa3WYHBIX YUEOHBIX CUTyallUsIX, a TaKXe B peabHBIX
JKU3HEHHBIX CUTYyallUsIX, CBA3aHHBIX ¢ Owuojorueii. B mporpamme mnpenMeTHbIe
pe3yJIbTaThl MPECTABIICHBI MO TOJIaM 00yUYCHHS.

[IpenMeTHBIC pe3yibTaThl OCBOEHUS yueOHOTO mpeamera «buomorus» ¢ 10
Kacce NOKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUK O MECTE W POJIM OMOJIOTUH B CUCTEME HAyYHOTO
3HAHUS €CTEeCTBEHHBIX HayK, B dbopmMupoBaHUU COBPEMEHHOMU
€CTECTBEHHO-HAyYHON KapTHHBI MHpa W HAay4yHOrO MHUPOBO33PEHHUSA, O BKJIAJIE
POCCHUHCKUX U 3apyOeXHBIX YUYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTHH,
(GYHKIIMOHAIBHON TPaMOTHOCTH YeJI0BEKA JJIs PEIICHUS )KU3HCHHBIX 33]1a4;

YMEHHE PaCKphIBaTh COJIEp)KaHUE OHOJIOTHMYECKHMX TEPMHUHOB M TMOHSTHM:
KU3Hb, KIJIETKA, OpPraHu3M, MeTa0oiau3M (OOMEH BEIIeCTB M IpPEeBpallcHHUE
SHEPrum), TOMEoCcTa3 (CaMOperysius), YPOBHEBas OpraHU3aIus >KUBBIX CHUCTEM,



CaMOBOCIIPOU3BEJEHUE (PENPOAYKIHSA), HACIEICTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHE;

yMEHUE U3JlaraTh OWOJIOTHYECKHEe Teopuu (KIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsI, IEHTpajbHasi JO0TrMa MOJEKYJIsipHON Ouomnorum), 3akoHsl (I
Meunnens, T. Moprana, H. 1. BaBuiioBa) u ydyeHust (0 1leHTpax MHOTooOpaszusi u
MPOUCXOXKJEHUS KyJIbTypHbIX pacTteHuit H. M. BaBuioBa), onpeaensiTh rpaHUIlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUH: HAOIIOACHUE U
ONMCAHUE YKMBBIX CUCTEM, IMPOLECCOB U SIBJICHUM, OpraHU3alus U IPOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKEHHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]Iy HCCIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE IOITYYEHHBIX
pe3yJIbTaTOB, WCIIOJIb30BAHHBIX HAYYHBIX IMOHATHI, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUHU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJIENATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BELIECTB M NMPEBpPALICHUS SHEPIUU B KIETKE, (DOTOCHHTE3A,
IUIACTUYECKOTO W SHEPreTHYecKoro oOMEHa, XEMOCHHTEe3a, MHUTO3a, MeHno3a,
OTUIOJIOTBOPEHUS, PAa3MHOXEHUS, HWHIUBUAYAILHOTO Pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMEHHUE TPUMEHSTH IMOJYyUYCHHBIC 3HAHUS i1 OOBSICHEHHUS OMOJOTHUECKUX
IIPOLIECCOB U SIBJICHUM, JJISl IPUHATHS MPAKTUYECKUX PEUICHUW B MOBCEIHEBHOMU
KU3HU C 1eNbl0 o0ecriedeHus: Oe30IacHOCTH CBOETO 370pPOBbS M 370POBBS
OKPY>KaIOIIUX JIFOJIeH, COOIIOICHHUSI HOPM TPaMOTHOTO TIOBEACHUS B OKPY KaroIen
IPUPOAHON cpeje, MOHUMaHWe HEOOXOAMMOCTH UCIOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOU ononoruu u OMOTEXHOJIOTHIA Ui pallMOHAJIBHOTO
PUPOJIONOJIH30BAHUS;

YMEHHE pellaTh »JJEMEHTApHbIE TEHETUYECKUE 3a/laud Ha MOHO- U
JUTHOpUIHOE CKpEUIMBaHUE, CIEIUICHHOE HAaclleJOBaHUE, COCTaBISATH CXEMBbI
MOHOTHOPUJIHOTO CKpEILIMBaHUs JIA MpPEACKa3aHus HACJIEAOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATH JIA0OpAaTOpHbIE M MpakTUYecKue padoThl, cOOII0IATh
npaBuiia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pPYA0BaHUEM;

yMEHUE KPUTHYECKH OIEHUWBATb M HHTEPHPETHPOBATH HHGOPMAIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB (CPEJCTBA MACCOBON MHGPOPMAIIMH, HAYYHO-TIOMYJISIPHBIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEAOBAHHI B OHMOJIOTHUH,
MeJUIMHE, OMOTEXHOJIOTUH;

yMEHUE CO3/1aBaTh COOCTBEHHBIE IHCHMEHHBIC M YCTHBIE COOOIICHUS,
000011258 OMOIOTNYECKYI0 MH(DOPMAIMIO M3 HECKOJIBKHUX HCTOYHHKOB, TPAMOTHO
UCIIO0Ib30BaTh MOHSATUWHBIN anmnapat OUOJOTHUH.

[IpenmeTHble pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buomorus» ¢ 11
KJlacce JOJIKHBI OTPAXKATh:



c(hOpMHUPOBAHHOCTh 3HAHUIA O MECTE U POJU OUOJOTHHU B CHCTEME HAYYHOTO
3HaHUsA €CTEeCTBEHHBIX HayK, B dbopMupoBaHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa W HAy4YHOTO MHUPOBO33PEHUS, O BKJIAJE
POCCUMCKMX U 3apyOCXKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHAIBHOM TPaMOTHOCTHU YE€JIOBEKA JIJIsl PEIICHUS )KU3HEHHbBIX 3a]1ay4;

YMEHHUE PacCKpbIBaTh COJIEPKAHUE OHOJOTMYECKUX TEPMHUHOB M TOHSATHIL:
BU/JI, IOMYJISALUS, TeHO(OHA, SBOJIOLMS, ABUKYIIUE CUITBI ((PAaKTOPBI) IBOIOLNUH,
IPUCTIOCOOJICHHOCTh OPraHu3MOB, BUJI000pa3oBaHUE, SKOJOTUYECKUE (PAKTOPHI,
HKOCUCTEMa, TMPOAYLEHTH, KOHCYMEHTBI, pEIAYLEHTbl, LEeNH  MUTaHUA,
AKOJIOTHYECKas MupaMua, OuoreoueHos, ouocdepa;

yMEHUE Hu3JIaratb OWOJOTHYECKHe Teopuu (PBONMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs OBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoabimieBoro cxoactsa K. M. bapa, depenoBaHusi TJIaBHBIX HANpaBICHUN U
nyTteii spomoruu A. H. CeeproBa, yuenust o ouochepe B. 1. Bepnaackoro),
ONPEeIIATh TPAHULIBI UX TPUMEHHUMOCTH K KUBBIM CUCTEMaM,;

YMEHHE BIIaJIETh METOJaMU HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U
OMMUCAHUE >KUBBIX CHUCTEM, IMPOIECCOB U SIBJICHUMN, OpraHu3alus W MPOBEJCHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABIKCHUE  TUIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXIY HCCICAYyEeMbIMH BEIUYMHAMU, OOBSICHEHHE TMOJYYECHHBIX
pe3yJIbTaTOB, WCIOJIB30BAaHHBIX HAYYHBIX TOHATHH, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTAaTOB;

YMEHHUE BBIIENSATh CYIIECTBEHHBbIE MPU3HAKU CTPOEHUS OMOJIOTUYECKHUX
O00OBEKTOB: BHJIOB, TMOMYJSIHUN, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOT€OIEHO30B U JKOCHUCTEM, OCOOCHHOCTH IPOLIECCOB: HACIEACTBEHHOMN
W3MEHYMBOCTH, €CTECTBEHHOI'O OTOOpAa, BHJI000pPA30BaHMS, MPHUCIIOCOOIECHHOCTH
OpraHU3MOB, JEUCTBUS SKOJOTUYECKHX (PAKTOPOB HA OPraHU3MBI, TEPEeHOCa
BEILIECTB M TIOTOKAa HHEPIHMM B HKOCHUCTEMAaX, AHTPOIOIEHHBIX HM3MEHEHUU B
AKOCHCTEMAxX CBOEM MECTHOCTHU, KPYroBOPOTa BEIIECTB U OMOTr€OXMMHUYECKHUX
IIUKJIOB B Onocdepe;

YMEHHUE TPUMEHSTH IMOJIYyUYCHHBIC 3HAHUS i1 OOBSICHEHUS OUOJOTHYECKUX
IIPOLIECCOB U SBJIEHUU, JUI NPUHATUS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1IeNbl0 o0ecriedeHus: 0e30IacHOCTH CBOETO 3J0pOBbS M 370POBBS
OKPY>KaIOIIUX JIFOJIeH, COOJIIOICHHUS] HOPM TPaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHON cpeje, MOHUMaHUWE HEOOXOJMMOCTH UCIOJIb30BAaHUSL JOCTHXKEHUN
COBPEMEHHOM OMOJIOTHH JIJIsl PAIIMOHATIEHOTO TPUPOAOIIOIH30BaAHNUS;

yMEHHUE peliaTh dJIeMEHTapHble OMOJIOTUYECKHE 3a/1aud, COCTaBISATh CXEMbI
NEepPEeHOCca BEIIECTB U SHEPTUH B IKOCUCTEMaxX (LIeTH MUTaHUsA);

YMEHUE BBIMOJIHATH JIA0OpAaTOpHBIE W MpaKTUYECKHe paboThl, COOII0IATh
npaBuiIa mpu paboTe ¢ yueOHBIM U Ja00PaTOPHBIM 000PYA0BaHUEM;

YMEHHUE KPUTHUYECKU OIEHHMBaTh M HHTEPNPETUPOBATH HUHGPOPMAIUIO
OMOJIOTMYECKOTO  COACPKAHUS, BKIIOYAIOUIYI0 TICEBJOHAYYHbIE 3HAaHUS W3
Pa3JIMYHBIX UCTOYHUKOB (Cpe/CTBAa MacCOBOM MH(OpMAINHU, HAYYHO-TIOMYJISIPHBIC



MaTepHayibl),  paccMaTpuBaTh  TJ00ajdbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

YMEHUE CO3/1aBaTh COOCTBCHHBIC IHCHMEHHBIC M YCTHBIE COOOIICHUS,
000011ass OMOTOTHYECKYI0 MH(POPMAILMI0 U3 HECKOJbKHX HCTOYHHKOB, TPAMOTHO
UCII0JIb30BaTh MOHSATUWHBIN anmapat OUOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3jie/ioB K n (undposbie)
/I | ¥ TeM NPOrpamMMbl Bcero ongpo.m)Hme [%aKanecmle oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
bu6mmorexa [JOK
1 bronorns kak Hayka 2 0.5 https://m.edsoo.ru/7{41c292
) ’KuBbIe CHCTEMEBI U UX 1 bu6mmorexa [JOK
Ooprasusanus https://m.edsoo.ru/7f41¢292
3 XUMUYECKUN COCTaB U 2 1 bubnuorexa [JOK
CTPOCHME KJIETKH https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 JKHsHEesTENBHOCTE KIIETKH 6 https://m.edsoo.ru/7f41¢292
P
5 I/I?Igl\l//llll_;(l?lme:;:Hp(I)e a3BUTHE 5 1 Bubmiorexa [JOK
A Ay p https://m.edsoo.ru/7{41c292
OpraHu3MOB
6 HacnencrBeHHOCTh M 2 15 bubnuorexa [JOK
W3MEHYHUBOCTh OPTaHU3MOB ) https://m.edsoo.ru/7f41c292
7 Cenexkuusi OpraHu3MOB. 3 bu6mmoreka [JOK
OCHOBBI OMOTEXHOIOTHH https://m.edsoo.ru/7f41¢292
8 PesepBHOE Bpemst 1 Bubmiorexa HOK
p P https://m.edsoo.ru/7{41c292
OBIIEE KOJIMYECTBO YACOB 34 0 4
110 ITPOI' PAMME
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11 KITACC

Koan4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne a3/1eJI0B U TeM K I (ppossie)
w/n 1)[ OI; on it Beero Oﬁl-lTpO.]ILHLIe pﬁaRaneCKne 0BPA30BATETbHBIE
porp paooTsI paooTsI pecypeb
1 DBOJIFOLIMOHHAS 9 1 bu6mmorexa [IOK
ouoJiorus https://m.edsoo.ru/7f41cc74
B
2| passimie st na 9 05 Buamorexa LIOK
p ) https://m.edsoo.ru/7f41cc74
3emie
3 Opranu3mel 1 5 1 bubnnoreka [JOK
OKpYKarolas cpeaa https://m.edsoo.ru/7f41cc74
4| sxonommeonne 9 BuGnorera LIOK
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
bubmuoreka [JOK
> Pesepsroe pems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO 34 0 25

YACOB I10 ITPOTPAMME



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
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
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
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
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
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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
u/n Tema ypoka Beero Ko;nponbnme H%aKanecKne 0Bpa30BaTETBHBIC
padoTbl padoTbl pecypebi
bubmnoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUS KUBOU MPUPOIBI.
II 6ota Ne 1
2 «IE)IECﬁZ)IJ/II:i(C)I];szI/FIf (;ziI/II:HLIX 1 0.5 bubmiorexa [JOK
p ) https://m.edso00.ru/863e6122
METO/IOB IPY U3YUYEHUU
OHMOJOTrMYECKHX O0BEKTOBY
3 buonornueckue cucTeMsl, TPOLIECCHI 1 bubnunorexa [JOK
U UX U3YUYECHHE https://m.edsoo.1u/863e6564
4 XUMHYECKUH COCTaB KIIeTKH. Boma u 1 bu6mmorexa [JOK
MUHEpPaJIbHbIE COJIU https://m.edsoo.ru/863e674¢
bub6mnoreka [IOK
5 benku. CoctaB u cTpoeHne OEJIKOB 1 hittps://m.eds0o.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
KaranuzaTtopsl. JJabopaTopHast
6 pabota Ne 1 «3yuenue 1 05 bubnuorexa [JOK
KaTaJIUTUYECKON aKTUBHOCTH ) https://m.edsoo0.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMHIIa3bl
WJTH KaTaaasbl)»
bu6mmoreka [{OK
7 Yrnesogs!. Jinmags: 1 https://m.eds00.ru/863e6870
bu6mmoreka [JOK
8 Hyxneurospie wucnotsl. ATO ! https://m.edsoo.ru/863e6d5¢
9 Hcropust 1 METObI N3yUEHUS 1 bubnmnoreka [JOK
kietku. Knierounas teopust https://m.edsoo.ru/863e6e88
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Krnerka xak OEJIOCTHAA ) KUBast

10
cucrema
CTpoeHue 3yKapuoTHYECKOM KIIETKH.
JlaGopaTtopnast pabota Ne 2
«M3ydeHune CTpoeHus KIETOK bubmuoreka [{OK
11 pacTeHHi, ’KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OakTepuii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TFOTOBBIX MUKPOIIpEINapaTax u ux
OIIMCAHUEY
bu6nmoreka [JOK
12 OOMeH BeIIeCTB WM MEeTab0Iu3M https://m.cdsoo.ru/863e766¢
bu6mmoreka [IOK
13 PotocuuTes. XemocHHTe3 https://m.edsoo.ru/863e7¢98
. bu6mmorexa [JOK
14 OHepreTHiecKui 06MeH https://m.edsoo.ru/863¢e7aae
JKu3HeHHbIN IMKI KIeTKU. [emeHue
eTku. Muto3. JlaboparopHa
15 KJ;6?)I;I: No I;IT«Ha6Jno IZ:I;FI/IGP II\J/II/I;[Tozsa B 0.5 bubmmorexa LOK
p - a ’ https://m.edso0.ru/863¢e7dc4
KJIETKaX KOHYMKA KOPEITKa JTyKa Ha
TOTOBBIX MUKpOIpenaparax»
16 buocunres 6enka. Peaknus bubmuoreka [JOK
MaTpUYHOI'0 CUHTE3a https://m.edsoo.ru/863e796e
bu6mmorexa [JOK
17 Tpancnsauus — 6uocuntes benka https://m.eds00.ru/863e796¢
13 Heknerounsie hopmbl kU3HH — bubnmoreka [JOK
BUPYCHI https://m.edso0o.ru/863e7540
bubmmorexa [JOK
19 Dopmbl pa3MHOKEHHUSI OPTaHU3MOB https://m.edsoo0.ru/863e81b6
https://m.edsoo.ru/863e831e
N bubmuorexa [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
71 OO0pa3oBaHu€e U pa3BUTHE MOJIOBBIX 05 bu6mmoreka [JOK

KJICTOK. OHJ'IOI[OTBOpeHI/Ie.

https://m.edso00.ru/863e81b6
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JlaGopaTtopnast pabota Ne 4
«/3ydeHne CTpOECHUS MOJIOBBIX
KJICTOK Ha TOTOBBIX

MUKpOIpenaparax»
2 NuauBunyansHOE pa3sBUTHE bubnuorexa [JOK
Opra’Hu3MoOB https://m.edsoo.ru/863e8436
23 I'eneTnka — Hayka o bubnnorexa [JOK
HACJIEACTBEHHOCTU U U3MEHYHUBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACIEAOBaHUS
24 I I/ISHaKOlI: Monoru60 I/II;[HOG Bubmiorexa LHIOK
p ' p https://m.eds0o.ru/863e8878
CKpELIMBAaHUE
UTHOPHUIHOE CKpeLUBaHue. 3aKOH
25 ilCSaBI/IIz:I/IT/IOFO HZFCJII: OBaHUs bubmiorexa [JOK
A https://m.edsoo.ru/863e89a4
IIPU3HAKOB
CueruieHHOe Hacae0BaHUe
npu3HakoB. JJabopartopHas pabora
Ne 5 «M3yueHune pe3ynbTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPHUIHOTO U AUTHOPHIHOTO https://m.edsoo.ru/863e8c60
CKpEIIMBaHUS Y APO30(HIIBI HA
TOTOBBIX MUKPOTIpEIapaTaxy
27 I'enernka nosa. Hacnenoranue bu6mmoreka [JOK
MPU3HAKOB, CLEIJIEHHBIX C ITOJIOM https://m.edso00.ru/863e8c60
N3menunBocTs. Henaciencrsennas
M3MEHYUBOCTh. JlabopaTopHas
pabora Ne 6. U3yuenue bubnunoreka [JOK
28 o 0.5
MOAU(PHUKAIIMOHHON U3MCHUYMBOCTH, https://m.edsoo.ru/863e8efe
IIOCTPOEHNE BAPUALIMOHHOTO Psiia U
BAPUALMOHHOM KPHUBOM»
HacnenctBenHast ”3MEHYUBOCTb.
JlaGopaTtopnas pabota Ne 7. bubnnorexa [JOK
29 o 0.5
«AHanmu3 MyTanuii y 1po30(hussl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHUKPOTIPEIapaTax»
30 ['eneTuka yenoBeka bubnuoteka [[OK
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https://m.edso00.ru/863e8d78

PesepBHbIii ypok. O6001IeHNE 11O

31 teme «HacneacTBeHHOCTD 1 1
W3MEHYMBOCTHh OPTAaHH3MOBY
32 Cenekuus Kak HayKa ¥ IIPOIIeCcC 1 bubmiorexa LHOK
https://m.edsoo.ru/863¢9214
33 MeTo/bl U TOCTHXKEHUS CEeJICKIINHU 1 bubmuorexa [JOK
pPacTeHUH U KUBOTHBIX https://m.edsoo.1u/863e9214
34 broTexHoIorMs Kak oTpacib 1 bubnmoreka [JOK
[IPOM3BOJICTBA https://m.eds00.1ru/863e¢9336
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KITACC

KoJsn4yecTBo 4acoB JJIeKTPOHHBbIE
Ne uudposbie
/i Tema ypoka Beero KO;ITpOJIbHLIe H[%aRanecKne 06pazoBaTeTLHBIE
padoTshl padoTshI pecypesi
1 DBOJIIONHS M METOJIBI €€ U3yUCHHSI 1 Bubmiorexa HOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3Butus npeacTaBieHUR 1 bubnmoreka [JOK
00 3BOJIIOLINHN https://m.eds00.ru/863¢9570
bub6mmorexa [JOK
3 MekposBomOnHA 1 https://m.edso0o0.ru/863e9cle
[Tomynsius Kak aIeMeHTapHast
eIMHUIA BUA U DBOJIIOIIH.
bub6mnoreka IIOK
4 JlaboparopHast paora Ne 1 1 0.5 https://m.eds00.ru/863e¢99¢6
«CpaBHEHHE BHUJIOB T10
MOP(}OTOTHIECKOMY KPUTEPHIO
5 JIBrOKyIIHE CHITBI (3JIEMEHTApPHBIC 1 bubnmoreka [JOK
(haKTOpHI) SBOJIOLHH https://m.edsoo.ru/863e9dad
. bu6morexa [JOK
6 EctectBennslit 0T60p 1 ero Gpopmbl 1 https://m.cdsoo.ru/863e9ed0
PesynbTatsl 3BOIIOLNN:
MPUCIIOCOOJIEHHOCTh OPIraHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas 1 05 bubnmoreka [JOK
paborta Ne 2 «Onucanue ’ https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OpPraHu3Ma U eé
OTHOCHUTEILHOTO XapaKTepay»
] Hanpasnenus u nytu 1 bubnuoreka [IOK
MaKpO3BOJIIOIUHA https://m.edsoo.ru/863e9cle
9 HeobpatuMocTh SBOJTIONNH 1
10 Uctopus xu3Hu Ha 3emiie 1 METObI 1

€€ u3yueHus
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I'nnotessr IMPOUCXOKACHUA )KU3HU

bu6mmoreka [JOK

1 Ha 3emuie https://m.edso0.ru/863¢a5a6
12 PazpuTue xu3Hu Ha 3emMJie 1o ApaM 1 bu6mmoreka [{OK
nepuoiaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOTIOIIUN
pPacTUTENBHOTO U )KUBOTHOTO MHUpA.
13 [IpakTuueckas padora Ne 1 05 bu6nuoreka IIOK
«/3yueHne UCKOIMaeMbIX OCTaTKOB ) https://m.edsoo.ru/863ea8bc
pacTeHui 1 KUBOTHBIX B
KOJUIEKLIASX )
14 CoBpeMeHHas cuctema bubnmorexa [JOK
OpPraHuYecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIONHS YeJIOBEKa (aHTPOTIOTEHE3) bubnmorexa LIOK
I p https://m.edsoo.ru/863eac2c
16 JIBmokytue cuibl ((paKkTophl) bubnmorexa [JOK
AHTPOIIOI€HE3A https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH SBOJIOLUU
YeloBeKa
YenoBeueckue pacbl U NPUPOIHbBIE bubnmoreka [JOK
18
aJanTanny YyejioBeKa https://m.edsoo.ru/863eaca2
PesepBHeIitl ypok. O000IICHHE IO
19 Teme «BO3HUKHOBEHUE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJIOTHI KaK HayKa
1 Cpenpl OOUTaHHS U HKOJIOTHYECKHE bubnuoreka [JOK
(bakTopsl https://m.edsoo.ru/863eafec
AOGuoTtndeckue HakTopsl.
JlaboparopHas pabota Ne 3.
2 «Mopdonornyeckne 0COOEHHOCTH 05 bubnuorexa [JOK

pacTeHuil U3 pa3HbIX MECT
oburanwusi». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U

https://m.edsoo.ru/863eb10e
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pa3BUTHE YEPEHKOB KOJIEyCcay

bu6mmoreka [IOK
23 buotmacckue paxroper ! https://m.edsoo.ru/863eb348
DKOJIOTHUECKUE XapAKTEPUCTUKHI
nonyssanud. [IpakTrdeckas padora
24 Ne 2 «Iloacuér minotHocTH 1 0.5
MOMYJIAIIMKA pa3HBIX BUIOB
pacTeHU»
75 CoobmiecTBa OpraHu3MOB — 1 bubmmoreka [IOK
OHoIIEHO3 https://m.edsoo.ru/863eb46a
2 DKOJIOTHYECKHE CHCTEMBI 1 bubmuoreka [{OK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
g | S oo | Bnmorea 101
N P JIBL. https://m.edsoo.ru/863ebSfa
CsaoiictBa 3xocucteM. Cykueccust
28 [TpupoHbIe SKOCUCTEMBI 1
29 AHTpPOINOTr€HHbIE SKOCUCTEMBbI 1
30 buocdepa — rinobanpHas 1 bubnmnoreka [JOK
JKOCHCTEMA 3eMJIH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bu6mmoreka [JOK
ouochepsl https://m.edsoo.ru/863ebd 16
32 UenoseuecTBo B Onochepe 3emiun 1
33 CocymiecTBoOBaHUE TIPUPOIBI U 1 bubnuorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHblit ypok. O60011I€HNE TEMBI
34 «Coo0111ecTBa U HIKOJIOTUYECKUE 1
CHUCTEMBI»
OBHIEE KOJIMYECTBO YACOB I10 34 25

[NPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

buonorwus, 10 knacc/ Kamenckuii A.A., Kacniepckas E.K., CuBornazos B.U., Akunonepaoe
obmectBo «M3naTenscTBO «IIpocBemnieHuey

* buonorus, 11 xnacc/ Kamenckuii A.A., Kacnepckas E.K., Cupornazos B.1., AkiimonepHoe
obmectBo «M3natenscTBO «IIpocBemnieHuey

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

A.JO.Nonnesa. A.B.Topranos. buonorus B cxemax u tabmumax 9KCMO Mocksa. 2012 r

I'. U. Jlepuep. buonorus. [Tonuelii cipaBounuk Jyist noArotoBku K E I' 9. M. Actpens 2012 1
TloroBumcs k EI'D. O6mas 6uonorus M [poda 2012 r

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

EI'D. Obmas 6uonorus. KonrponbHbie namMepurensubie Matepuansl M IIpocsemenne 2012 ¢
N.P. MyxamemkanoB. Mactepckas yunutens « TecTsl, 3aueTsl, Onuronpock 10-11 kmacey M
«BAKO» 2007 r

O6mas 6nonorus: Yueonuk / [Tox pen. Koncrantuaosa B.M.. - M.: Academia, 2018. - 704 c.
Boponnos, H.H. buonorus. O6mas 6uostorus. 10-11 kinaccel: YueOHUK J1j1s
001eo0pazoBaTeNbHBIX YupexkaeHuii: bazoBriii ypoBens / H.H. Bopontos. - M.: IIpocs., 2022. -
304 c.

Hetima-Cuonurkas, M.A. O01mias u caHuTapHasi MUKPOOHOJIOTHS ¢ TEXHUKON
MHUKPOOHOJIOTHYECKUX HcciieoBanuil: YueOHnoe nocobue / M.A. Jletima-Cruonnnkas. - CII6.:
Jlanp, 2022. - 588 c.

3axapos, B.b. Pabouas Terpans mo obmeit 6uonorum: 10-11 kmacc: k: Yue6nuky B.b. 3axaposa,
A.I'. Mycraduna, B.1. CuBormnazosa, H.M. UepnoBoii "O6mas 6uonorus. 10-11 kmacc" / B.b.
3axapos, E.T. 3axaposa, A./l. Kynaes, B.1. Cuorna3zos. - M.: Ok3ameH, 2. - 157 c.

T A JloBkoga. [TonroroBka k onummnuaaam no ouosioruu 8-11 kimaccos. M Atipuc-nipecc 2011

INHUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
www.informika.ru - snekTpoHHbIl yuebHuK "Bronormna” (Bep. 2.0 - 2000) 13 uukna "Obyuatouime
sHUMKAoneaun". - YuebHblii Kypc, KOHTPOAbHble Bonpocsl. (Kak nosb3oBaTbea - cm. "Momoub".)
www.college.ru - pasgen "OTKpbITOro Konneaa'" no buonornn. YuebHuk, mogenu, On-line tectsi,
yuuTtenio.

www.skeletos.zharko.ru - "OnopHo-aBuraTenbHas cuctema yenoseka'. ObpasoBaTesibHbIN CaUT NO
npeamety buonorus, kypc Yenosek. CtpoeHue ckeneta. MblweyHasa cuctema. Kak ato paboTaer.
MpUAoXKEHUA: 2 CKENETHbIX SHUMKAONEANN; ANA YYUTENS - YPOKM, NabopaTopHble, 6 TECTOB C OTBETAMM.
www.biodan.narod.ru - "Buoflan" - Buonorusa ot aHbl. HoBocTM 1 0630pbl N0 6MONAOTUK, SKONOTUN.
Mpobnembl 1 Teopun. EcTb TemaTUUeckue BbiNycku, dotoranepeun, buorpadumn BEUKNX yUeHbIX,
cneLcnoBapb.

www.bio.1september.ru - ana yumuteneir "A ngy Ha ypok buonorun". Cratbm no: botaHuKe, 30010rmu,
Buonorum - Yenosek, Obuiein 6Guonornm, IKoN0rUN.

www.bio.1september.ru - raseta "Buonorna" (mexkay BbIXo40M 04epeaHOro HoOMepa raseTbl U
noABAEHWEM NOJIHOTEKCTOBOM BEPCUM HOMEPA HA CaiiTe YCTaHOB/MEH rOA0BOM MHTEPBan)
www.kozlenkoa.narod.ru - 31oT caT KosneHko A.T. - npenogasaTens u Ana npenogasartenen, Ana Tex,
KTO YUMTCA CaM U YYUT APYIUX; O4HO U AUCTAHUMOHHO, BUONOTUN, XUMWUK, APYTUM NpegMeTaMm - C
MOMOLLLbIO KOMMNbloTepa U NIHTepHeT.

WWW.nsu.ru Bronorusa B Bonpocax 1 oTBeTax - y4eHble HOBOCMOUPCKOro AKaZeMropoKa OTBeYatoT Ha
BOMPOCHI CTapLLEKNACCHWNKOB.

www.websib.ru - pasgen "Buonorua" Hosocnbupckoli obpasosaTtenbHol ceTu. MoagbopKa maTepuanos



M CCbINOK (NPOrpamMmbl, NPOEKTbI, MAaTEPUAIbl Y YPOKY, abUTYPUEHTY).

www.nrc.edu.ru - "Buonornyeckan KaptuHa mupa" - pasaen snekTpoHHoro ydebHuka "KoHuenumm
COBPEMEHHOro ecTecTBo3HaHUA". KoHLEeNnuumn NponCcXoXKAEHMA XU3HU U Teopun 3Booumn. (Mepexos
no ccbisike BHM3Y "Hanee...".)

www.floranimal.ru - "FLORANIMAL - pacTteHun 1 xusoTHble" KaK sHuuKknoneama. (06bem nHpopmaumnm
BneyvaTniAeT.) BoibpaTb BYKBY, OTKPOETCA CTpaHMLa C ABYMSA BONbLIMMM KOJIOHKaMM Ha3BaHWit: PacteHus
n KunBoTHble. Bbibrpaem no Ha3BaHUIO - OTKPbIBAETCA onmcaHue n ¢poTo.

www.filin.vn.ua - "®unaunH" - uantocTprMpoBaHHaA sHUMKAONEAUA KMBOTHbIX. K cOXaneHuto He Bce
pasgenbl roToBbl. OnucaHuA u potorpadum.

www.nasekomie.h10.ru "Hacekombie" O HaceKOMbIX AN LWKOJIbHUKOB - ONUCAaHUE OCHOBHbIX BUAOB,
PUCYHKM.

www.invertebrates.geoman.ru Hacekomsbie. MonyaspHas KHMra AKMmyLwkmMHa N.MU. ¢ MHOXecTBOM
LBETHbIX PUCYHKOB 1 poTorpaduii. -

www.bird.geoman.ru Mtuupl. NMonynapHas KHMra AKMMyLKUHa U.U. ¢ MHOXeCTBOM LBETHbIX PUCYHKOB
n poTorpadpui.

www.animal.geoman.ru Mup )unBoTHbIX. [onyasapHaa KHMra AKMMYLWKKMHA U.U. ¢ MHOXKeCTBOM LLBETHbIX
PUCYHKOB U1 poTorpaduil.

fish.geoman.ru Pbi6bl. MnntoctpuposaHHan aHUMKAONEeAMA pblb.

www.plant.geoman.ru - XusHb pacTteHui. 3aHMMaTeNbHO O 6oTaHUKe. BakTepun. JleKapcTBeHHble
pacTeHus.

www.livt.net - a1eKTPOHHaA MANOCTPUPOBaAHHAA IHUMKAONeana "HuBeble cywectsa'. KnaccudpuKkaums u
doTorpadum b6e3 TekcTa.

www.nature.ok.ru - PegKkue un ncyesatolme KnBoTHble Poccumn. OnNncaHusa 1 ronoca peakunx XUBOTHbIX.

www.bril2002.narod.ru - Buosorua ans wWkonbHUKoB. KpaTkana nHdopm. no pasaenam: Obuian
6uonorua, botaHuka, 3oon0rua, Yenosek.

www.festival.1september.ru - ®ectusanb negarornyeckumx naeit "OTKpbIToIN YpoK" 2006 - 2007. Pasgen
"MpenoaasaHune 6uonornn” - 86 craTten.

www.charles-darwin.narod.ru - Yapnb3 JapBuH: 6uorpaduma n KHUru.






