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INOACHUTEJIbBHAS 3AIINCKA

ITpu pazpaboTke MpOrpaMMBbl 1O OHOIOTUU TEOPETUIECKYIO OCHOBY IS OTPEICICHUS TOAX0/0B K
¢dbopMHupOBaHNIO coAepKaHUS ydeOHoro mnpeamera «buonorus» COCTaBWIM: KOHLENTYaJbHBIC
nonoxkeHust PI'OC COO o B3anMOOOYCIOBIEHHOCTH IENEH, COAEp)KaHUs, Pe3yabTaToB OOY4YeHHS U
TpeOOBaHMI K YPOBHIO MOJATOTOBKU BBIIYCKHHMKOB, IIOJIOKEHHS 00 OOIMX LeNAX M NPUHIMIAX,
XapaKTepU3yIOUINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpeJHero odmiero odpaszoBanusi B Poccuiickoit
Oenepany, a TakKe MOJIMKEHUS O crienupuKe OHOIOTHH, €€ 3HAUCHUH B TO3HAHUH JKUBOW TPUPOJIBI U
o0ecreyeHnn CyLIEeCTBOBAHUS YesoBeueckoro obmectsa. CorlacHO Ha3BaHHBIM  IIOJIOKCHHMSAM,
ompeJiesieHbl OCHOBHBIE (PYHKIIMH IPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[lporpaMma mo Ouonormu [aéT TpEACTaBICHHE O ILENsAX, 00 oOmiel crpaTeruu OOydeHHs,
BOCIIUTAHUS W DPa3BUTUS OOydaroluxcs cpeacTBaMu ydeOHoro mpeamera «buomorus», ompenenser
00s13aTeNbHOE MPEIMETHOE COJICPXKAHUE, €ro CIPYKTYpY, paclpelesieHHe I0 paszfenaM U TeMau,
PEKOMEHIIyeMYI0 TIOCIIEA0BATEIbHOCTh M3YUEHHsI YYeOHOTO MaTepHuaia ¢ YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIAMETHBIX CBS3€H, JIOTMKM O0Opa30BaTElIbHOTO IPOLEcca, BO3PACTHBIX OCOOCHHOCTEH
00y4aronmxcs.

B mporpamme 1o OHONOTHH TaKXe YYHUTBHIBAIOTCS TPEOOBaHMS K TUIAHUPYEMBIM JMYHOCTHBIM,
METaIrpeMEeTHBIM U TPEAMETHBIM pe3yibTaTaM oOydeHHsl B (JOPMHUPOBAHHU OCHOBHBIX BHIOB y4eOHO-
MIO3HABATENbHOM  JIEATENBHOCTH/y4eOHBIX JeHCTBUM 0O0ydaromuxcs IO OCBOCHUIO COICPIKaHHS
OHMOJIOTHYECKOro 00pa30BaHusI.

B mporpamme mo Owonormm (10-11 kmaccel, 0a30BbIi ypOBEHb) pEAIN30BAH TPHHIUII
MPEEMCTBEHHOCTH B M3yYeHHUU OMOJIOTHH, O6Jarogapsi 4eMy B HEH MPOCMATPHUBACTCS HAIIPABICHHOCTh Ha
pasBUTHE 3HAHMH, CBSI3AHHBIX C (DOPMHUPOBAHMEM €CTECTBEHHO-HAYYHOI'O MHPOBO33PCHUS, LIEHHOCTHBIX
OpHUCHTAIMH JIMYHOCTH, DKOJOTUYECKOTO MBIIUICHHS, TPEACTABICHUH O 370pOBOM 00pa3e KHU3HU H
OepeXHBIM OTHOIIIEHHEM K OKpyXaromed mnpupomgHoil cpeme. [losromy Hapsgy ¢ u3ydeHHEM
00111€0M0JIOTHUECKUX TEOPHUil, a TaKKe 3HAHUI O CTPOCHMH >KUBBIX CHCTEM Pa3HOTO PaHra U CyILIHOCTH
OCHOBHBIX IMPOTCKAOIIMUX B HHUX IMIPOHECCOB B IporpamMme I10 OHoIOruNn YACJIC€HO BHHMAaHUC
HCIIOJIb30BAaHUIO IMOJTYYCHHBIX 3HaAHUU B HOBCGZ[HGBHOﬁ KNU3HU U1 pCHICHUA MMPUKIIAAHBIX 3a1a4, B TOM
yucne:  NpoQWIAKTUKM  HACIEJACTBEHHBIX  3a00JE€BaHMII  YeIOBEKa,  MEAMKO-TeHETHYECKOIro
KOHCYJIbTUPOBaHUS, OOOCHOBAaHUSI 3KOJOTMYECKHA IeJIeCOO0pa3HOro TMOBEJCHUS B OKpYXKAromIei
IIPUPOJHON Cpelle, aHAIN3a BIUSHUS X03SMCTBEHHON IESITEIbHOCTH YEJIOBEKA HA COCTOSHUE IPUPOIHBIX
Y UCKYCCTBEHHBIX SKOCUCTEM. Y CHJIEHHE BHUMAHUS K IPUKIIaJHON HAPaBIEHHOCTH y4eOHOro IpeaMeTa
«buonorus» MPOAMKTOBAHO HEOOXOAWMOCTBIO OOECTICUEHHUS] YCIOBHM Ul pEIleHWs OJHOW W3
aKTyalbHBIX 3aJ]ad MIKOJIBHOTO OMOJIOTHYEcKOro 00pa3oBaHmsi, KOTOpas mpejrnoiaraetT GopMupoBaHue y
o0yyaromuxcsi  CIOCOOHOCTH — aIalTHPOBaThcsl K  WM3MEHEHUSM JIMHAMHYHO  Pa3BHUBAIOIIETOCS
COBPEMEHHOI'0 MHpa.

Buonorust Ha ypoBHE cpefHero oomero oopa3oBaHus 3aHUMAaeT BakHOe MecTo. OHa obecrieunBaeT
¢dopMmupoBaHKe y oOydaromuXcs MPEACTABICHU O HaydyHOH KapTHHE MHUpa, paciiupseT u o00oO0IaeTt
3HaHUS O JKMBOW IMpHpoje, €€ OTIMYUTEIbHBIX NMPHU3HAKAX — YPOBHEBOH OpraHH3alld W 3BOJIOLMH,
co31aéT yCNOBHS IUIsi: TO3HAHHMS 3aKOHOB JKMBOH NPHUPOIBI, (OpMHUPOBaHHS (PYHKIHMOHATIBLHON
TPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0€30MacHOro o0pa3za IKH3HH, OSKOJOTHYECKOTO MBIILUICHHS,
HEHHOCTHOT'O OTHOIICHUS K XHBOH NMPHUPOJIE U YEIOBEKY.

Bonbmoe 3HaueHne OMOIOTHS UMEET TaKXKe I PELICHUs] BOCIIUTATEIbHBIX M Pa3BUBAOLINX 33124
cpelmHero ooOIero oOpa3oBaHMs, COILMAIM3ANUK OOydYaromuxcs. V3yuenue Ouojioruu obOecredynBaeT
YCJIOBUA JIA Q)OpMHpOBaHI/ISI HUHTCIIJICKTYaJIbHbBIX, KOMMYHHUKAIIMOHHBIX H I/IH(i)OpMaHI/IOHHI)IX HaBBIKOB,
3CTETHYECKON KYJBTYpPbI, CIIOCOOCTBYET MHTETrpalydy OMOJOTHUYECKMX 3HAHMH C MPEICTABICHUSIMH W3
JPYruxX y4eOHBIX TMPEIMETOB, B YaCTHOCTH, (U3WKH, XMMHUU M reorpaduu. Ha3BaHHBIE TOIOXKEHUS O
npe/Ha3HaYeHUN Y4eOHOTo mnpenMmera «BHOIOTHS» COCTaBHIM OCHOBY JJISl OINPEJCNCHHs MOJXOJIOB K
0TOOPY U CTPYKTYPUPOBAHUIO €T0 COAEPIKaHU, MPEACTaBIEHHOI0 B IpOrpaMMe 1o OHOJIOTHH.

Ot0op coxepxanust yueOHoOro mnpeamera «buomorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C
HO3MLUI KyJIbTypocOOOpa3HOIo MOAX0/a, B COOTBETCTBUM C KOTOPHIM 00ydYarouuecs AOJKHBI OCBOUTH
3HaHUS W yMEHHs, 3HauuMble A7 (QopMupoBaHus OOWIEH KyJNbTYpHI, ONPENEIAIONINE aJeKBaTHOE
TIOBEJICHUE YEJIOBEKAa B OKpY’Kalolllell MPUPOJHOM cpele, BOCTpeOOBaHHBIE B IMOBCEAHEBHOW >KM3HU H
IPaKTU4ECKOH fesrenbHocTH. Oco00e MecTo B 3TOM CUCTEME 3HAHUM 3aHUMAIOT JIEMEHTHI COEpKaHMUS,
KOTOpBIC CIIY>KaT OCHOBOH uIst (J)OPMHUPOBAHUS MPEACTABIACHUA O COBPEMEHHON €CTECTBEHHO-HAYYHOMN



KapTHHE MUPA U [IEHHOCTHBIX OPHEHTAIUSAX JTHMYHOCTH, CITIOCOOCTBYIOIIMX T'yMaHH3allUH OUOJIOTHIECKOTO
o0pazoBaHwMs.

CTpyKTypUpOBaHHE COIEpX)aHUs yueOHOTo MaTepuaia B IporpaMMe 1o OMOJIOTHHU OCYLIECTBICHO
C y4€TOM TPUOPUTETHOTO 3HAUYCHUS 3HAHUN 00 OTIMYUTEIHHBIX OCOOCHHOCTSIX YKUBOW MPUPOIBI, O €&
YPOBHEBOW OpraHM3allii W DSBONIONUHA. B COOTBETCTBUM C 3TUM B CTPYKType y4eOHOTrO Mpeamera
«buosorusy BIIENEHBI CIIAYIOINE COIepKaTeIbHbIC TMHUU: «BHOIOTHS Kak Hayka. MeTo/Ibl HAyYHOTO
no3HaHus», «Kiletka kak Ouojorumueckas cucreMay, «OpraHu3M Kak OHMOJIOTHMYECKAas CHUCTEMay,
«CucreMa M MHOTOOOpa3He OPraHUYECKOTO MHpa», «IBOIIONUS KHUBOW MPUPOIBD», «IKOCHCTEMBI H
MPUCYIIHE UM 3aKOHOMEPHOCT.

Ilenp wu3ydeHuss ydeOHOoro mpemmera «buonorus» Ha 0a30BOM YpPOBHE — OBIIAJCHHC
00y4aroUMUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAILHOW OpTraHU3aIlMK KUBBIX CUCTEM Pa3HOIO paHra
U MPUOOpETeHNEe YMEHHUI UCIIOJIb30BaTh 3TU 3HAHUS JIJISI TPAMOTHBIX JACHCTBHI B OTHOIIEHUH O0BEKTOB
JKUBOW MTPHUPOJIBI U PEIICHHS PA3IMYHBIX KUZHEHHBIX ITPOOIICM.

Hoctmxkenne 1emu  u3ydeHus ydyeOHoro mpenvera «buonorus» Ha 0a30BOM  YpOBHE
o0ecreyrBaeTCs pelICHUEM CICIYIONINX 3a/1a4:

OCBOCHHE OOYYAIONIMMHUCS CUCTEMBI 3HAHWH O OWOJOTMYECKHX TEOPHSAX, YUYCHHUAX, 3aKOHAX,
3aKOHOMEPHOCTSX, THIIOTe3aX, MpaBUIaxX, CIYyXKallMX OCHOBOH aJsi (hOPMHPOBaHUS TPEACTABICHHN O
€CTECTBCHHO-HAYYHOW KAapTHHE MHpa, O METOJaX HAYyYHOr'O MO3HAHUS, CTPOCHUH, MHOr000pasuu M
0COOCHHOCTSIX HMBBIX CUCTEM Pa3HOTO YPOBHS OPTaHU3AIMH, BBIJAIOIIUXCSA OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHN;

dbopMupoBaHue y OOYyYarONIMXCS IMO3HABATCIILHBIX, WHTCIUICKTYAIBHBIX M  TBOPYECKHX
CIOCOOHOCTEH B Mpolecce aHaNn3a JaHHBIX O MyTAX Pa3BUTHS B OMOJIOTMH HAYYHBIX B3TIISAOB, UACH U
IMOAXO0A0B K U3YUYCHUIO KMUBBIX CUCTEM PAa3HOI'0 YPOBHA OpraHHU3alluu;

CTaHOBJICHHE Y OOYyYarommxcs oOIned KyJbTypbl, (DYHKIIMOHAJIBHOW TPAMOTHOCTH, Pa3BUTHC
YMEHUI1 OOBSACHSTH U OIICHUBATh SBJICHUS OKPYXKAIOIIEr0 MUPA KUBOW MPUPOIbI HA OCHOBAHUH 3HAHUH U
OTBITA, MOJYYCHHBIX MPH U3yYCHUN OUOJIOTHH;

(dbopMupoBaHue y 00yUYaAIONIUXCS YMEHUM WILIIOCTPUPOBATh 3HAUYCHUE OMOJIOTMUECKHUX 3HAHUN B
HpaKTPI'—IeCKOﬁ JACATCIIBHOCTHU 4YCJIOBCKA, pa3BUTHUU COBPEMCHHBLIX MCAUIMHCKUX TEXHOJIOTHH |
arpoOHOTEXHOJIOT A,

BOCIIMTAaHHEC Y6e)I(]léHHOCTI/I B BO3MOXKHOCTHU MMO3HAHUS YEJOBEKOM JKHUBOM IMpUpOJbI,
HEOOXOJUMOCTH OCpEe,HOr0 OTHOILICHHsSI K HEH, COOJIIOJEHUS STHYECKMX HOPM IIPU TMPOBEICHUU
OHMOJIOTHYECKUX UCCIICIOBAHHIA;

OCO3HAHHUE ICHHOCTH OUOJOTMYECKUX 3HAHUI JUTS TOBBIIICHHUS YPOBHS SKOJIOTHUECKON KYJIbTYPHI,
JUTsE (POPMHUPOBAHUSI HAYYHOTO MUPOBO33PEHHUS;

NPUMEHEHUE TPUOOPETEHHBIX 3HAHWH W yMEHUH B TIOBCEJAHEBHOW IKHM3HHU JUIS OICHKH
MOCJIEJCTBUN CBOEH MESATEIBHOCTH TI0 OTHOUIICHUIO K OKPYXAarome cpese, COOCTBEHHOMY 37I0pPOBBIO,
000cHOBaHUE U COOMIOIeHNE Mep TPO(MITAKTUKHY 32a00IeBaHNH.

B cucreme cpemHero obuiero oopaszopanus «buonorusy, u3ydaemasi Ha 6a30BOM ypOBHE, SIBIISIETCS
00513aTeNTLHBIM YUCOHBIM MPEMETOM, BXOJIAIINM B COCTAB MPEAMETHOI 001acTu « EcTecTBEeHHO-HAyYHbIE
peaAMETHBD).

st u3ydeHus OHOJIOrMM Ha 0a30BOM YPOBHE CPEIHEro o0Iero o0pa3oBaHHs OTBOAMTCS 68
yacoB: B 10 kmacce — 34 gaca (1 yac B Hezenio), B 11 ximacce — 34 waca (1 4ac B Henenro).



COJEPXAHUE OBYYEHUSA
10 KJIACC

Tema 1. buoJsiorusi kak Hayka.

buonorust kak Hayka. CBsi3p Ouosnoruu ¢ OOIIECTBEHHBIMH, TEXHHYECKUMH M APYTHMHU
€CTEeCTBEHHBIMU HayKaMH, Qpriiocoduelt, STUKOH, 3CTETUKON 1 mpaBoM. Poib Oronoruu B GopMUpoBaHUT
COBPEMEHHOH Hay4yHON KapTHHbI Mupa. CrucremMa OMOJIOTHYECKUX HAYK.

Metoapl TO3HaHUS KMBOM HpUpPOAbl (HAOMIOACHUE, SKCIEPUMEHT, ONMCaHHE, W3MEPEHUE,
KJaccuUKalys, MOACITUPOBaHHUE, CTATHCTHUECKast 00pabOTKa NaHHBIX).

JdeMoHcTpanum:

Tloptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbuos, x. Yorcon u ®@. Kpuxk.

Tabnuie! 1 cxeMsl: «MeToAbl TO3HAHUS KUBOW TIPUPOIBDY.

JlabopaTopHbIe H MpaKkTUYeCKHe padoThI:

[IpaxTrueckas padora Ne 1. «/crnonp30Banme pa3IMIHBIX METOIOB IPY U3yUYEHUHN OHOIOTHIECKIX
00BEKTOBY.

Tema 2. /KuBble cucTeMbl M UX OPraHu3anms.

JKusbie cucteMbl (OMocHCTEMBI) KaK MpeAMET H3y4eHus Onoioruu. OTIuYre KUBBIX CHCTEM OT
HEOPraHM4YeCKOH MPUPOIbI.

CpoiicTBa OMocucTeM M UX pa3HOOOpasue. YPOBHU OpTraHU3alMd OMOCHCTEM: MOJEKYJSPHBIMH,

KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIN, MOIYJISAIMOHHO-BUI0BOM, 3KOCHUCTEMHBII
(buoreonieHOTHUECKHUT ), OOC(HEPHBII.
JdemoHcTpanuu:

Tabnuiel U cxeMbl: «OCHOBHBIC TIPU3HAKY KU3HI», «YPOBHU OPraHU3AIMH )KUBOU MPUPOIBI».

O6opynoBanue: Moaenb monekynsl JJHK.

Tema 3. XumMHYecKHMil COCTAB U CTPOEHHUE KJIETKH.

XHUMHMYECKUM COCTaB KJIIETKH. XUMHUYECKHUE 3JIEMEHTBI: MAKPOAJIEMEHTBI, MUKPO3JIEMEHTHI. Bona n
MUHEpaJIbHBIE BEIIECTBA.

OyHKIMM BOJIBI 1 MUHEPAIBHBIX BElIeCTB B KieTke. [lognepxanne ocMoTryeckoro 0anaHca.

benku. CoctaB M crpoeHne OenKoB. AMHHOKHCIOTHI — MOHOMephl OenkoB. HezameHumble u
3aMEHHMbIE aMUHOKHCIOTHL. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYphl OEIKOBOW MOJEKYIBI
(nepBuuHas, BTOpUYHAs, TPETUYHAS M YETBEPTHYHAs CTPYKTypa). XUMHUYECKHE CBOWUCTBA OEJIKOB.
buonornueckue GpyHKInu OEIKOB.

®depMeHThI — OnoJioruueckue karanuzaropbl. CTpoeHre epMeHTa: akTUBHBIN IIEHTp, cyOcTpaTHas
cneun¢uunocts. Kodepmentsl. Buramunsl. OTiinunst GepMEHTOB OT HEOPraHUYECKUX KaTaJIn3aTOPOB.

YrneBogpl: MOHOcaxapuibl (TJIIOKO3a, pubo3a M Jae30kcupubo03a), aucaxapuisl (caxaposa,
JIAKTO3a) W MoJMcaxapuabl (Kpaxmal, TIUKOTeH, eJUTiono3a). buoigorndeckre GpyHKIMN YrieBOIOB.

Jlurmmuper:  Tpurmuuepuabl, Gocdommnunel, crepouabl. ['mapoduiabHO-THIPOGOOHBIE CBOKMCTBA.
buonornueckne ¢ynkouun aunuaoB. CpaBHEHHE YITIEBOAOB, OCJIKOB M JIMMHIOB KaK HCTOYHUKOB
SHEPTHUH.

Hyxkneunossie kucnotel: JIHK u PHK. Hykieotunbl — MOHOMEpHI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢pynkunu JHK. Crpoenne u pynxkunn PHK. Buast PHK. AT®: ctpoenue n pyHKIuH.

HuTonorus — Hayka o kierke. Kierounas teopust — npuMmep B3auMOACHUCTBHS UAeH U (HAaKTOB B
HAayYHOM MIO3HAHWU. METONbI H3YUEeHHS KIETKH.

Knerka kak nenmoctHas skuBas cuctema. OOIIMe NpPU3HAKK KIETOK: 3aMKHYTas HapysKHas
memOpana, moniekyibsl JJHK kak reneTuueckuii anmapar, cucteMa CHHTe3a Oelka.

Tumbl  KJIETOK:  dyKapHoTH4eckas ¥ npokapuoTwueckas. OcoOEHHOCTH  CTpPOeHHS
MpoKapuoTudeckoi kietkn. Kierounas crtenka Oakrepumif. CTpoeHHE JyKapHOTHYECKOW KIIETKH.
OCHOBHBIE OTJINYHUS PACTUTENLHOMN, )KUBOTHON U TPHOHOMN KIIETKH.

[loBepXHOCTHBIE CTPYKTYpBl KJIETOK — KIETOYHAs CTEHKA, TIMKOKAMKC, WX (YHKIUH.
ITnasmaTrueckas memOpana, e€ cBoiicTBa u ¢yHkiuu. [luromnasma u eé opranonsl. OTHOMEMOpPaHHBIC
opraouasl kietku: OIIC, ammapar I'onbmxu, im3zocoMbl. ITomyaBTOHOMHBIE OpPraHOMIBI KIIETKH:
MUTOXOHIpPUH, MacTuabl. [Iporcxoxaenne MUTOXOHAPUI 1 Tuiactud. Bunasl miactun. HememOpanHble
OpPraHOWIBI KJIETKU: pPHUOOCOMBI, KJIETOYHBIM LEHTP, LEHTPUOJH, PECHUUKH, >KI'YTUKH. DYHKIUU
OpPraHoOWOB KIETKH. BKmroueHus.



SAnpo — perynaTopHblii umeHTp kieTku. CTpoeHue spa: saepHas 000j04YKa, KapHoIula3Ma,
XPOMATHH, SIAPBIIIKO. X POMOCOMBI.

TpaHCIIOPT BEIIECTB B KIETKE.

JdeMoHcTpanum:

Iloptpetsr: A. JleBenryk, P. I'yk, T. lIBann, M. lnelinen, P. Bupxos, Ix. Yorcon, @. Kpuk, M.
Yunkusnc, P. ®panknus, K. M. bap.

Huarpammel: «Pacnpenenenne XMMUYECKHX BJIEMEHTOB B HEXMBOH mpupone», «Pacnpenenenue
XUMUYECKHUX IEMEHTOB B )KMBOM MIPUPOAE».

Tabmuue! u cxemsl: «llepuonudeckas Tabnnna XUMUYECKUX 3JI€MEHTOBY», «CTPOEHHE MOJIEKYJIbI
BoIbl», «buocuHTe3 Oenka», «CtpoeHune Mosekynsl Oenka», «Ctpoenue depmenta», «HykiaenHosble
kucnoTel. ITHK», «Ctpoenne monekynst AT®», «CTpoeHre 3yKapHOTHUECKOH KIETKH», «CTpoeHHe
JKUBOTHON KJIeTKn», «CTpoeHHE pacTUTEeNbHOM KiIeTKn», «CTpoeHHe NPOKapHUOTHYECKON KIETKNY,
«CtpoeHue siipa KIETKI», «YTIeBOAbD, «JIMTUABI.

ObopynoBaHue: CBETOBOH MHKPOCKOI, 000pyJOBaHUE [T IPOBEACHHs HAOMIOACHUH, H3MEPEHUH,
9KCIIEPHUMEHTOB, MUKPOIIPENapaThl paCTUTEIbHbIX, )KUBOTHBIX U OaKTepHaIbHBIX KIETOK.

JlaGopaTopHble H MPaKTHYeCKHe PadOTHhI:

Jlaboparophas padota Ne 1. «/3yueHne KaTaJUTHYECKOH aKTHBHOCTH ()EpPMEHTOB (Ha MpuMepe
aMHJIa3bl WK KaTanasbl)».

JlaboparopHas pabota Ne 2. «3y4yeHne CTpOeHHS KIETOK PACTEHUH, )KUBOTHBIX W OaKTEpPHd MO
MHUKPOCKOIIOM Ha TOTOBBIX MUKPOIPENapaTax 1 UX OMHCAHUE).

Tema 4. JKusHeneaTeIbHOCTh KJIECTKH.

OOMeH BemecTB, WM MeTaboaM3M. ACCUMWIAIMS (IIACTHYCCKUH OOMEH) W AUCCHUMUIISITISL
(oHepreTryeckuii 0OOMEH) — JBE CTOPOHBI €IUHOTO Tpoliecca MeTaboiau3Ma. Polib 3aKOHOB COXpaHEHUs
BEIICCTB U DHEPTUH B TOHUMaHUK METa00IH3MA.

Tunsl oOMeHa BemecTB: aBTOTPO(HBIN U reTepoTpodHbril. Pors ¢pepMeHTOB B 00MEHE BEmeCTB U
NPEBPALICHUN HEPTHU B KIICTKE.

®otocunres. CBetoBast U TeMHOBas (asbl GorocuHTe3a. Peakumu gortocunTtesa. IHdHeKTHBHOCTD
¢dorocunTe3a. 3HaueHue HoTocHHTE3a NI )KU3HU Ha 3emite. BiusiHue ycinoBuil cpeibl Ha (GOTOCHHTE3 U
CHOCOOBI MTOBBILIEHUS €I0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHHI.

XeMocHuHTe3. XeMOCHHTE3UpYIoIIne OakTepuu. JHaueHNe XeMOCHHTE3a /7Sl )KU3HU Ha 3emuie.

OHepreTudeckuii oOMEH B KIETKe. PacrieruieHue BeIecTB, BBIIEICHHE M aKKyMYyJIUPOBaHUE
SHEPruM B KJIETKe. DTalbl dHepreTuyeckoro oomena. ['nukonus. bpoxkenne u ero Buasl. Kucnopoanoe
OKHCJICHHE, WIN KileTouyHoe nwixaHue. OxuciaurensHoe (ocdopunupoBanue. PPEeKTHUBHOCTH
9HEPreTHYECKOro OOMEHa.

Peaknum marpuunoro cuHTe3a. ['eHernueckas uHpopmanus u JJHK. Peanuzamus remerndeckoit
nHpOpMaIK B KJIeTKe. | eHeTHYecKni Kol M ero cBohcTBa. TpaHckpunmus — MaTpudHblid cuHTe3 PHK.
Tpancnsius — OuocuHTe3 Oenka. Dtanbl TpaHchsuud. KogupoBanue aMWHOKUCIOT. Ponb pubocom B
O6mocuHTe3e Oenka.

Heknerounsle dopmbr xu3an — Bupychl. Vctopus otkpeitus BupycoB (. WM. VBanoBckwuii).
OCOoOCHHOCTH CTPOCHUS M )H3HEHHOTO IMKIIA BUPYCOB. bakrepuodaru. bonesnu pacteHni, s)KUBOTHBIX U
4eNoBeKa, BbI3bIBaeMbIC BUpycamH. Bupyc nmmyHonedummra yenoseka (BUY) — Bo30ymurens CITN/1a.
OOparHast TpaHCKpHUIILMS, peBepraza M uHTerpasza. llpodunakTuka pacnpocTpaHEHHsS BHUPYCHBIX
3a00JeBaHUH.

JdemoHcTpanuu:

IToptpetsr: H. K. Konbros, 1. U. IBanosckuit, K. A. Tumupsizes.

Tabmurer 1 cxembl: «Tunbsl nUTaHU», «MeTaboam3m», «MUTOXOHAPHU», «DHEPreTHYSCKUI
oOMen», «Xmnoporutact», «Porocunres», «Ctpoerne JJHK», «Ctpoerne n GyHKIIMOHHPOBAHUE TeHAN,
«CuHre3 Oenka», «['eHeTnueckuii Koay», «Bupyce», «bakrepuodarm», «CTpoeHUE M )KU3HEHHBIA UK
Bupyca CIIW/]a, 6axteprodaray, «Pemmukammsa JHK».

O6opynoBanne: Moaenu-antumkauu «Y apoeane JIHK u Tpanckpumnimsay», «buocuaTe3 Oemkay,
«Ctpoenne KIeTKn», Moaenb cTpykTypsr JTHK.

Tema 5. Pa3mHoxkeHHe 1 HHANBUAYATbHOE PAa3BUTHE OPraHU3MOB.

Knetounsiid muKi, WM ’KU3HEHHBIN UK KieTku. MaTepdasa u mutos. Ilpoueccel, npoTekaromue
B uHTepdase. Permmukaius — peakius marpuunoro cudre3a JJHK. Ctpoenne xpomocoM. XpOMOCOMHBIN



Habop — KapuoTHUI. JIMIUTONIHBIN 1 TalUIOUIHBIN XpOMOCOMHBIE HAOOPEL. XpoMmaTuabl. [{utomorndeckue
OCHOBBI Pa3MHOXKEHUS U HHAUBHIYyaIbHOTO Pa3BUTUS OPraHU3MOB.

Henenue knetku — muto3. Cragum mutosa. [Iporeccsl, mpoucxonsdiie Ha pas3HbIX CTaAMsIX
MuTO3a. bronornyeckuit cMpica MUTO3A.

[Iporpammupyemasi Tubesb KIETKH — alONTO3.

@DopMbl PasMHOXKEHHsI OpraHu3MOB: Oecriosoe M mojoBoe. Buipl 0ecronoro pa3mMHOXKEHHS:
JelieHHe HaJaBOe, MOYKOBaHHUE OJHO- W MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHHe, BETETAaTHBHOE
pasMHOXKeHHe. MIcKycCTBEHHOE KIIOHNPOBAaHUE OPraHU3MOB, €r0 3HAUCHHE JUISI CEJICKLIUH.

[lonoBoe pasMHOXXEHHE, €r0 OTIUYHS OT OECIOIOr0.

Meiio3. Craguu Meio3a. Ilporneccsl, mpoucxoadiye Ha cTaausx Meiosa. [loBenenne xpomocom B
Mmetiosze. Kpoccunrosep. buonornueckuii cMpica 1 3HaueHHE MeHo3a.

l'ameTorene3 — mpouecc 00pa3oBaHHUs IIOJIOBBIX KIETOK Yy JKMBOTHBIX. IloJIOBBIE >Keie3bl:
CEMEHHUKH U sMUHUKH. OOpa30BaHNe U pa3BUTHE TIOJIOBBIX KIETOK — FaMeT (CIIepMAaTO30u 1, SIMIIEKIICTKA)
— cmepMatoreHe3 U oBoreHes. (OcOOGHHOCTH CTpOEHHs SHIEKIETOK M  CIHepMaTO30H[OB.
OmnonorBopenue. [lapTeHorenes.

NupuBunyansHoe pa3BuTHE (OHTOTEHe3). OMOpHOHANBHOE pa3BUTHE (IMOpHOTeHe3). DTarbl
3M6pI/IOHaJII)HOFO Pa3sBUTUA Yy MO3BOHOYHBIX JKHBOTHBIX! IlpO6J]€HI/IC, racTpyjianusa, OpraHOrcHES.
[TocTomMOpuoHanpHOE  pa3BUTHE. THUNBI  MOCTAIMOPHOHAJIBHOTO  PAa3BUTHA: IPSAMOE, HENpsIMOe
(mmumHOYHOE). BrimsiHue cpenpl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIC BEI3BIBATH BPOXKIEHHBIE
YpOJACTBA.

Poct u pasButue pacteHuil. OHTOreHe3 LIBETKOBOTO pPACTEHUS: CTPOEHHE CEMEHH, CTaJuu
pasBHUTHSL.

JdemoHcTpanuu:

Tabmuuer u cxembl: «DOpMBI pa3MHOXCHHUSI OPTaHU3MOBY», «/IBoliHOE OMJIOJOTBOpPEHUE Y
[[BETKOBBIX pacTeHUi», «BereraTuBHOEe pa3MHOXXEHHE pacTeHWiD», «JlemeHne KIeTKH OakTepuiiy,
«CTtpoeHue MOJIOBBIX KIETOK», «CTpoeHue xpomocoMbl», «Kierounslii nukmy, «Pemnukamus JHK»,
«Muro3sy, «Meio3y», «IIpsmoe n HenpsiMoe pa3BUTHE», «]'aMETOT€HE3 Y MIIEKOIMTAIOIIMX U YEIOBEKaY,
«OCHOBHBIE CTaJIMU OHTOTEHE3a.

OObopynoBaHue:  MHKPOCKOIN,  MHKpompemapatel — «CriepMaro30uabl  MIIEKOIUTAIOLIETON,
«litnexnerka MiekonuTaromero», «KapuokuHe3 B KIETKaX KOpeUIKa JyKa», MarHUTHas MOJENb-
amuikanus «/lenenue kierkm», moaeias JJHK, Moaens MeTadasHoit XpoMOCOMBI.

JlaGopaTopHble U MPAKTHYEeCKHE PA0OTHI:

JlaGoparophas padota Ne 3. «HabaroneHne MuTO3a B KII€TKaX KOHUYMKA KOPEIIKA JIyKa Ha TOTOBBIX
MUKpOIIpenapaTaxy.

JlaGoparopnast pabGora No 4. «l3yueHne CTpOeHHMsI IIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOINpenaparax».

Tema 6. HacjiencTBeHHOCTHh M H3MEHYMBOCTH OPraHM3MOB.

[Mpeamer u 3amaun reHeTHKH. VICTOpUs pa3BUTUS TEHETUKH. PONb IIUTONOTHH W 3MOPUOJIOTHH B
CTaHOBJICHMM TeHETUKH. BKiajg poccHHCKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHUE T'€HETHKH. MeToxbl
FEHETHKH  (THOPHUIOJIOTMYECKUH, I[IMTOTEHETHUUYSCKUH, MOJCKYJApHO-TeHeTHuecKuil). OCHOBHBIC
reHeTHyeckue MmoHaTHs. I 'eHeTnueckas CHUMBOJIMKA, UCIIOJIb3yEMaA B CXEMaX CKpCHIPIBElHPIfI.

3aKOHOMEPHOCTH HacJeJOBaHUs NPU3HAKOB, ycraHOBJIeHHBIe [. Mennmenem. MoHoruOpuaHoe
CKpelrBaHue. 3aKoH eIUHO-00pa3us ruOpuaoB nepBoro nokoseHus. [lpaBuwio noMuHupoBaHus. 3aKoH
paciCIiyiCHUA IMIPU3HAKOB. I'umtore3a yncrotsl rameT. IloaHOE M HETTOTHOE JOMUHUPOBAHUC.

JurnbpugHoe ckpemnBaHue. 3aKOH HE3aBUCUMOTO HaclieI0BaHUs IPU3HaKoB. LluTorenernueckue
OCHOBBl ~ JUTMOPHIHOTO  CKpEIIMBaHMA.  AHaTU3Upymollee  CcKpeumuBaHue.  Vcronb3oBaHue
AQHATM3HUPYIONIETO CKPEIUBAHUS TSI ONPEeNIEH s TEHOTUIIa OCOOH.

CreruieHHOE HacleoBaHue Tpu3HakoB. Padora T. Moprana 1o CIEIUICHHOMY HAaCJIEIOBAHHIO
reHoB. HapyiieHue cuierienrs TeHoB B pe3ysIbTaTe KPOCCHHIOBEPA.

XpOoMOCOMHas TEOPHS HACIIEACTBEHHOCTH. | eHETHUECKUE KapThI.

I'enernka moma. XpOMOCOMHOE ONpenesieHHe TMoia. AYTOCOMBI W TOJIOBBIE XPOMOCOMBI.
I'omorameTHbIe 1 reTeporamMeTHble opranu3Msel. HacnenoBanue npu3HakoB, CHEIUIEHHBIX C ITOJIOM.

M3meHunBocTh. Buabl M3MEHYMBOCTH: HEHACIEACTBEHHas M HaCJEICTBEHHasd. Poib cpensl B
HEHACJIEeICTBEHHON U3MEHYUBOCTH. XapakTepucTHKa MOIU(PHUKALUNOHHON HU3MEHYUBOCTH.



Bapuanuonssli psjg ¥ BapuandoHHas kpuBas. Hopma peakiuum npusHaka. KonuuecTBeHHBbIE H
KadeCTBeHHbIE MPU3HAKU U X HOpMa peakimu. CBoiicTBa MOIN(DUKANIMOHHON H3MEHIUBOCTH.

Hacnencreennas, Wiy reHOTHITUYECKAs, ©3MEHYNBOCTh. KoMOMHATHBHAS H3MEHYHBOCTh. Melo3 u
MOJIOBOM MpolLecc — OCHOBa KOMOMHATUBHOM W3MEHYMBOCTH. MyTallMOHHAsT H3MEHYHUBOCTb.
Knaccudukamuss Myranuii: TeHHBIE, XPOMOCOMHBIC, T€HOMHBIE. YacToTa W TPHYUHBI MYTalWH.
Myrarennpie (pakTOppl. 3aKOH TOMOJIOTHYECKMX PAJOB B HACIEACTBEHHON m3MmenunmBoctn H. .
Basunosa.

BresaepHast HaCIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka uwemoBeka. Kaprwotmm dwemoBeka. (OCHOBHBIE METOABI TEHETHKH  YeIIOBEKa:
TeHeaNOTHYeCKni, OIM3HEUOBbIH, UTOTCHETHYECKUH, OMOXMMHYECKHH, MOJIEKYISPHO-TCHETHUSCKHM.
CoBpeMEHHOE OIpeAeeHHe TEeHOTHIIA: TOJHOT€HOMHOE CEKBEHHPOBAaHUE, T'€HOTHIIMPOBAHHE, B TOM
gucie ¢ nomombko ITIIP-ananu3a. HaciaencTBeHHBIC 3a00/IeBaHUS YelIOBEKA: T'eHHBIC 00JIe3HU, OOJIE3HU C
HACJIEICTBEHHONW MPEAPacloOKEHHOCTBIO, XPOMOCOMHBIE Oonie3Hn. ComMaThdeckue W TeHEepPaTUBHBIC
myTtanmd. CTBONOBBIE KJIETKH. [IpuHIMIBI 300pOBOro o0pas3a KM3HU, TUATHOCTHKH, MPO(QHUIAKTHKA U
JIEYEeHUsI TeHETHYEeCKNX Oose3Heil. MenuKko-rTeHeTHIecKoe KOHCYJIbTHPOBaHHEe. 3HAYEHNE MEIUITMTHCKON
TE€HETHKH B MIPEIOTBPAIICHNH U JICUSHUN T€HETHYECKUX 3a00JIEBaHUI YeIIOBEKa.

JdemoHcTpanuu:

Ioptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uersepukos, H. B. Tumodeer-PecoBckwit,
H. U. BaBuinos.

Tabmuiel U cxembl: «MOHOTHOPHUIHOE CKPEIIMBAHUE U €r0 IIUTOTEHETHYECKasi OCHOBa», «3aKOH
pacuierjieHuss M ero LUTOTCHETHYECKass OCHOBa», «3aKOH YHCTOTHI ramer», «durnbpumHoe
cKpemuBaHue, «Lluromornyeckue 0OCHOBBI JUTHOPUIHOTO CKPEIIUBaHusy, «Melio3y», «B3anMomericTBre
aJJIeNbHBIX TEHOB», «[ eHeTHueckne KapThl PAacTEHW, >KMBOTHBIX U 4YelloBeKay, «['eHeTuka momay,
«3aKOHOMEPHOCTH HAacCJIeJOBaHUA, CIEIUIEHHOro ¢ moiom», «KapuoTurbl yenoBeka W >KMBOTHBIXY,
«Bunpr m3menumBocTY», «MonudukanuoHHas W3MEHYHBOCTHY», «HaciemoBanue pesyc-daxrtopay,
«"eHeTHKa rpymI KpoBW», «MyTallOHHAS! U3BMEHUYHUBOCTbY.

O6opynoBanue:  Mojenu-ammvkanuu — «MoHOTHOpHIHOE — cKpemuBaHue»,  «HemomHoe
JOMHMHHpOBaHue», «JlurnbpugHoe ckpemuBanue», «llepekpéct xpomocom», MHKPOCKON U
Mukporpenapar «Jlpo3odunay (Hopma, MyTaruu GOpPMBI KPBUTEEB U OKpAacKH Tena), repOapuii «I'opox
IIOCEBHOM».

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

JlaboparopHast pabora Ne 5. «U3ydyeHne pe3ynbTaTOB MOHOTHOPHUAHOTO W JTUTHOPHIHOTO
CKpEIIMBaHUs Y APO30(IIIBI HA TOTOBBIX MUKPOIIPETIapaTax».

JlaboparopHast pabora Ne 6. «lM3yueHue MOJAM(PUKAIMOHHON W3MEHYMBOCTH, IOCTPOCHHE
BapUALMOHHOTO Psla U BApUaLIUOHHOW KPUBOM».

Jlaboparophas padota Ne 7. «AHaM3 MyTanuii y Apo30( Il HA TOTOBBIX MUKPOIIpEiapaTaxy.

[Mpaktuueckas padora Ne 2. «CocTraBiieHHE U aHAIN3 POJIOCIOBHBIX YEIIOBEKaY.

Tema 7. Cejiekuusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenekiusi Kak HaykKa M MOpPOLECC. 3apOKICHUE CeeKUUU M jAoMectukauus. Yuenue H. .
BaBmioBa o0 T1eHTpax TPOWUCXOXKAEGHWS W  MHOT0O0Opa3wst KyJdbTYpHBIX pacTeHuil. LleHTpsl
IMPOUCXOXKIACHUA TOMAITHUX XUBOTHBIX. COpT, nmopoja, mramMm.

CoBpeMeHHBIE METO/IbI CeJeKIMU. MaccoBBIH U MHAMBUIYAIbHBIA OTOOPHI B CEIEKIUH PacTeHUN
u KUBOTHBIX. OleHKa dKcTepbepa. BIM3KopoICTBEeHHOE CKpelIMBaHWE — MHOPWUAMHT. YwncTas JTUHHA.
CkpemBaHue YHMCTHIX JTWHUHA. ['ereposnc, wmnm rubpuaHas cwia. HepoacTBeHHOe CKpelnBaHuEe —
ayropunuar. OtpanéHHas ruOpuansanus u e€ ycnexu. VICKycCTBEHHBI MyTareHe3 W MOJIy4eHHe
MOJIMIUIONIOB. JIOCTHKEHNS CENEKIIMH PACTEHUH, d)KUBOTHBIX 1 MUKPOOPTraHU3MOB.

brnorexnonorus KakK OTpaciib MIpOU3BOACTBA. TI'ennas WHXCHEPUL. Dranel CO31aHUs
pexomOunanTaoit JIHK u TpancrenHsix opranm3moB. Kinertounas wmxeHepusi. KieTtodnble KymbTYypHI.
MukpoxJIoHaJIbHOE pa3MHOKEHHUE pacTeHui. Knonuposanne BBICOKOIIPOAYKTHUBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPTaHU3MOB. JKOJOTHYECKHe U dThdeckue npodiembl. MO — reHeTHdecku
MOJUPHUIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTparum:

IToptpetsr: H. U. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. lBaHos.

Tabmumsl u cxemsl: kapTa «L{eHTpBI MPOUCXOXKIEHUSI U MHOTO0Opa3usa KyIbTYPHBIX PaCcTEHHI»,
«[Topoapl TOMaIIHUX >KUBOTHBIX», «CopTa KyJIbTYypHBIX pacTeHui», «OTmanéHHas THOPUAM3AIUSY,



«Pabotel axkagemuka M. @. HMsaHoBay, «llomumionaus», «OObeKTEI OMOTEXHONIOTHHY, «KieTo4dHbIE
KYJBTYPBI U KJIOHHpOBaHUe», « KOHCTpyHUpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

OG6opyoBaHuE: MYJISKH TJIOJIOB M KOPHEIUIONOB TUKHUX (hOPM M KYJIbTYPHBIX COPTOB PaCTCHHIA,
repbapuii «CenbCKOX03HCTBCHHBIC PACTCHUS.

JlaGopaTopHble H MPaKTHYECKHE PA0OTHI:

Okckypeusi «OCHOBHBIE METOABI W JIOCTM)KGHUSI CENeKIMA PACTeHHH W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIIUIO, INIEMEHHYIO ()epMy, COPTOUCTIBITATSIILHBIA YYaCTOK, B TCIUNIMYHOE XO3SMCTBO,
1ab0paTOPHIO arpOYHUBEPCUTETA WIIH HAYYHOTO [IEHTPA)».

11 KJIACC

Tema 1. IBoJIIOLUOHHAS OHOJIOTHS.

IIpennocbulk BO3HHUKHOBEHHS 3BONIOIMOHHOW TEOPUH. DBONIOIMOHHAs TEOpHs U €€ MecTo B
Ouosoruy. BiusHue SBOIOIMOHHON TEOPUU HA Pa3BUTHE OUOJIOTHH U APYTUX HAYK.

CunerenbcTBa dBoMoNnU. llameoHTONOrHYECKHe: TOCIENOBATETFHOCTh TOSIBIICHUSI BUIOB B
MAJIEOHTOIOTMUECKON JIETOIMCH, TIepeXxoanble (opMbl. broreorpadudeckne: cXoACTBO U paznuine payH
1 (QJIOp MAaTEpPUKOB U OCTPOBOB.

OMOpPHONOTHYECKHE: CXOJACTBA W PasNuuds 5SMOPHOHOB pa3HBIX BHJIOB MO3BOHOYHEIX.
CpaBHUTENBFHO-aHATOMUYECKHE: TOMOJIOTHYHEIE, AHANOTUYHBIE, PYIMMEHTApHBIE OpPraHbl, aTaBU3MBI.
MonekynsIpHO-OHOXHUMHYECKHE:  CXOACTBO  MEXaHM3MOB  HACJCJICTBEHHOCTH W OCHOBHBIX
MeTaboINYecKuX MyTel y BCeX OpraHu3MOB.

OpomoonuonHas Teopusa Y. apsuna. IIpeanochbUIKM BO3HUKHOBEHUS AapBUHHU3MA. J[BHOKylIue
CHJIBI 3BONIONMU BUAOB 1o JlapBUHY (M30BITOYHOE pa3MHOXKEHHE MpPU OTPAaHUYCHHOCTH PECypCoB,
HeomnpeeaEHHas U3MEHYMBOCTh, 00pH0a 32 CYIIECTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas teopust s3Bomonnu (CTI) u e€ 0oCHOBHBIE MTOIOKEHUSI.

MuxkposBomonus. [omysius kak eAnANATIA BUAA U IBOITIOIHH.

Jewkyme cuibl  (pakTopsl) 3BONIONMU BUAOB B Tpupoae. MyTalMOHHBIH TIporecc |
KOMOMHATHBHAs U3MEHYMUBOCTb. [10MyIsIiMOHHbBIE BOJIHBI U JIpeiid reHoB. M3omsa1us u Murparusi.

EctectBeHHBII 0TOOP — HapaBIAIOMNN (haKTOp IBOIFOIHMH. DOPMBI €CTECTBEHHOTO 0TOOpA.

IIpucniocoGeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3Bojtonuu. llpumeps! mnpucmnocoOneHuit y
Opranu3zmMoB. ApoMopdO3bl U UTHO-a [l TAIHH.

Bun wu BumooOpazoBamme. Kpurepum Buma. OcHoOBHble (OpMBI  BHI00OPa30BaHUS:
reorpauueckoe, IKOJIOTHIECKOE.

MakposBomtorusi.  DopMbel  IBONIONMHU:  QUIETHYECKasi, JUBEPTeHTHAas, KOHBEPreHTHAs,
napasurenbHas. HeoOpatuMocTh 3BOTIOIUH.

[IpoucxoxkmeHue OT HeCHENMATU3UPOBAHHBIX MpeakoB. [lporpeccupyromas creruamu3amnus.
AnanTuBHAS paguarys.

JdemoHcTpanuu:

[optpetsi: K. JIunneis, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap, 2. I'ekkens, ©.
Mromnep, A. H. Cesepriios.

Tabmumel 1 cxemsl: «Pa3BUTHE OpraHMYEcKOTo MHUpa Ha 3emiiey», «3apOBIIIN TO3BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukc», «Dopmbl OOpbObI 3a cyliecTBOBaHHE», «ECTeCTBEHHBI OTOOP»,
«MHorooOpasue  copToB  pacteHui», «MHoroobpasue TOpOA  KUBOTHBIX»,  «[lomymsiumy,
«MyTaloHHass HM3MEHYHBOCTB», «ApomMopdosbly, «Manoamantanuu», «OOIIas jgereHeparusy,
«/IBmxymue cunbl 3Bomronun», «Kapra-cxema mapmpyra myremectBus Y. JlapBuna», «bopnba 3a
cymectBoBanue», «llpucnocobneHHOCTs — opraHusmMoB», «l'eorpaduueckoe  BHI00Opa3oBaHHUEN,
«IKOJOTHIECKOE BHI000pa30BaHUE.

O6opynoBaHue: KOJUIEKIIUSA HACEKOMBIX C Pa3IMYHBIMU THIIAMH OKPACKH, HAOOP IJIOJIOB U CEMSH,
kosuteknust «[IpuMepsl 3alMTHBIX MPUCTIOCOOTICHHH Y KUBOTHBIX», MOJelb «OCHOBHBIC HAlpaBJICHUS
IBOJIIOIHY, 00bEMHAs MOJIeNb «CTpOCHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX».

buoreorpaduueckast kapra Mupa, Koywiekius «DopMbl COXpPAaHHOCTH HCKOIAEMBIX YKHBOTHBIX H
pactenmii», wMonenb ammmkanus «l[lepekpéct xpoMocom», BiaxHble mnpenapathl «PazButne
HaceKoMoroy, «Pa3Burue mnsrymku», Mukporpemnapar «/Ipozoduna» (Hopma, Mytanuu GOpMbI KPBLIHEB
1 OKPaCKH TeJa).

JlabopaTopHble M MpaKkTUYeCKue padoThI:



Jlaboparophas padora Ne 1. «CpaBHEHHE BUOB I10 MOP(OIOTHUESCKOMY KPHUTEPHIOY.

JlaGopaTtopuast padota Ne 2. «Onmcanue MPUCIIOCOONICHHOCTH OpPTaHW3Ma M €€ OTHOCHTEIEHOTO
XapakTepay.

Tema 2. Bo3dHNKHOBeHMe H pa3BUTHE KU3HU HA 3em.Ie.

JloHaydHBIE MTpEeICTaBICHUS O 3apOKACHIH KU3HU. HaydHbie rUmoTe3bI BOSHUKHOBEHUS JKU3HA Ha
3emiie: aOWOTE€HE3 M MMAHCTIEPMUSL. XUMHUYECKast SBOIONNSA. AOMOTEHHBIH CHHTE3 OpPraHNYECKHUX BEIIECTB
U3 HEOPraHMYECKUX. DKCIIEPUMEHTAIILHOE MOATBEP)KIACHNE XUMHUECKOM 3BoronK. HaganbHble sTamnsl
omornormueckoit sBomorum. ['mmoresa PHK-mmpa. ®opmmpoBanne wmeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE MPOTOKIETKH. [lepBrie kieTkm W wx sBomonns. PopMHUpoOBaHWE OCHOBHBIX TPYIIII
JKUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emiie To 3paMm u nepuonam. Karapxeil. Apxelickas U MpoTepO30iCKas IpbL.
ITaneosoiickass 2pa u e€ TmepHOABl: KEeMOPHUICKHI, OpPIOBUKCKHH, CHIIypUHACKWAN, JEBOHCKHIA,
KaMEHHOYT OJIbHBIN, IEPMCKUI.

Me3so30iickas 3pa U €€ NepruoAbl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kaitno3olickas 3pa u €€ nepuojpl: NajieoreHOBbIA, HEOTEHOBBIM, AaHTPOIIOT€HOBBIH.

XapakTepucThKa KiIMMara U TeOJIOTHYeCKHX TmporeccoB. (OCHOBHBIE 3Tambl ABOIONIUN
pPacTUTENLHOTO M KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHWH U KMBOTHBIX. [losBneHue, pacuser u
BBEIMHPaHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHU4ecKoOro MHupa Kak oTpakeHue 3Bomonud. OCHOBHBIE CUCTEMAaTHYECKHE TPYIIITBI
OpraHU3MOB.

OBoJIONMs YeJoBeKa. AHTPOMNOJIOTHS Kak Hayka. Pa3BUTHE NpeACTaBIEHUIl O MPOUCXOXKIECHUU
yenmoBeka. MeToapl u3ydeHus aHTpomoreHe3a. (CXOACTBa W pa3iHyUs 4YeIOBEKa M JKUBOTHBIX.
CucremaTHueCcKO€ MOJIOKEHUE YeTOBEeKa.

JBwkymiie cuibl (pakTopbl) aHTpororene3a. HaciencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIH
otbop. OOmecTBeHHBIH 00pa3 )KU3HH, U3TOTOBIEHUE OPYAUN TPYyIa, MBIIIUIEHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU HBOJIIOIMM YEJIOBEKA: aBCTpaJIONUTEKH, Yenoek ymenblil, UenoBek
IpsAMOXoAsIMM, YenoBek HeaHJepTalbcKkuil, UenoBek pa3yMHbI. HaxoIKu HCKOIaeMBIX OCTATKOB,
BpeMsI CYLIECTBOBAHUsI, 00JIACTh PACIIPOCTPaHEHHS, 00bEM TOJIOBHOTO MO3ra, 00pa3 JKH3HHU, OPYIHUsL.

UYenoseueckne pacbl. OCHOBHBIE OONBINIUME pachl: eBporeongHas (eBpa3uiickas), Herpo-
aBCTpAJIOUTHAS (3xBaTOpHANBEHAs), MOHTOJIOUTHAs (a3maTcko-ameprKaHCKas). UepTtst
MPUCTIOCOOJIEHHOCTH TIPE/ICTABHTENIEH YelNOBEYECKHX pac K YCJIOBHSIM CYIIeCTBOBaHUs. EIWHCTBO
yenoBevYecknx pac. Kpuruka pacuzma.

JdeMoHcTpanum:

[Moptpetsr: @. Penn, JI. IMactep, A. W. Omapun, C. Mumnep, . FOpu, Y. dapBus.

Tabmuts! u cxembl: «Bo3HnkHOBeHHEe COTHEUHOW CHCTEMB», «Pa3BUTHE OPraHUYECKOTO MHUPAY,
«PacturenpHas knetrka», «XKuBotHas kierka», «lIpoxapumoruueckas kiertka», «CoBpeMeHHas cucTeMa
OpraHuyYecKkoro Mupa», «CpaBHEHHE aHATOMHYECKHX YepT CTPOCHHs YEIOBEKa M YeJOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa IMaJeOHTOJIOTMYECKMX HAaXOJOK IPEAKOB COBPEMEHHOTO YEIOBEKay,
«/pesuetimue moamy», «/peBrue moan», «llepBrie coBpeMeHHbIE MO, «HenmoBeueckre pach».

O6opynoBanne: Myspku «lIponcxoxaenne denoBeka» (OIOCTBI aBCTPANONUTEKA, MUTEKAHTPOIIA,
HeaH/epTablla, KPOMAaHbOHIIA), CIIETIKH TN H300paXeHHsI KAMEHHBIX OPYIHH MEPBOOBITHOTO YEeIOBEKa
(xamHM-yoMITIEpPHI, pyOuia, ckpebia), reoxpoHoaoruyeckas Tabiauna, Komiekaus «PopMbl COXpaHHOCTH
HCKOMNAEeMBbIX KUBOTHBIX M PACTEHUI.

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

[Ipaktnueckas pabora Ne 1. «l3ydeHne HCKONAEMBIX OCTATKOB PAcCTEHHWH M JKUBOTHBIX B
KOJUIEKLIUSAX.

OKCKypcusi «OBONIOIHS OPraHMYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-HAYWHBIN WU
KpaeBeIIeCKU My3eit).

Tema 3. OpranuszMsbl H OKpy:Kaomas cpeaa.

OKOJIOTHsl Kak HayKa. 3ajaud M pasfelibl dKOJOTMH. MEeTOAbl JKOJIOTMYECKHUX HCCIIEJOBAHUH.
DKOJIOTHYECKOe MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKa.

Cpenpl 0OMTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3AYILIHAS, TOYBEHHAS, BHYyTPHOPTraHU3MEHHAS.

Okonornueckue  ¢axktopbl. Knaccupukamuss skomormdeckux — (GakTopoB:  aOHMOTHUYECKHE,
OmoTHYeCKHe U aHTPOIIOTeHHbIE. J[eificTBre HKOIOrnYecKiX (aKTOPOB HAa OPTaHU3MBI.



AbGunotnueckue (HakTOpBI: CBET, TemrepaTypa, BiakHOCcTb. dortomepuonusm. [IpucrnocobieHus
OpPraHU3MOB K ACHCTBHIO abnoTnieckux (pakTopoB. buonornueckue puTmsl.

Buotnyeckue Qaktopbl. Buabl OMOTHYECKMX B3aMMOJAEHCTBHUN: KOHKYpPEHIHMS, XHUIIHHYECTBO,
cumbuo3 u ero Qopmel. [lapasutusm, Koomepanus, MyTyalu3M, KOMMEHCAIM3M (KBapTHPAHCTBO,
HaxJICOHUMYECTBO). AMEHCAIN3M, HEUTpaim3M. 3HaUYeHHEe OWOTHYCCKUX B3aMMOICHUCTBHHA IS
CYLIECTBOBAHUS OPIaHN3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJNOTM4eCcKne XapaKTepPUCTUKU MOMy sy, OCHOBHBIE MOKA3aTeNy MOIMYJISIUU: YHCICHHOCTD,
IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IIPUPOCT, MUTpalys. JMHAMHUKa YMCIEHHOCTH IOMYJISLHUH U €€
peryssius.

JdeMoHcTpanum:

[Moptpetsi: A. I'ymbonsar, K. @. Pynwe, 3. ['exkens.

Tabmumer m cxembl: kapta «lIpupommbie 30HBI 3emum», «Cpembl OOHTAaHUS OpPTaHU3MOBY,
«Doronepuonuzmy, «llomymauumn», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOIMYJSIHMUA HWHPY30pUU-
Tyenpkuy», «[IumeBbie nenmy.

JlaGopaTopHble U MPaKTHYeCKHe PadOTHI:

Jlaboparopuast pabdora Ne 3. «Mopdomornyeckue 0coOEHHOCTH PACTEHUH W3 Pa3HBIX MECT
oOuTaHU.

Jlaboparophas padota Ne 4. «BnusiHIE cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[IpaxTrueckas padora Ne 2. «Ilogcu€T MIOTHOCTH MOMYIIAIUI PA3HBIX BUAOB PACTEHUIN.

Tema 4. CoobuiecTBa M IKOJIOTHYECKHE CHCTEMBI.

Coo0rmiecTBo opraHu3mMoB — OuoneHo3. CTpyKTyphl OHOIICHO3a: BHJIOBas, NPOCTPAHCTBEHHAs,
Tporueckas (mumiesast). Buapl-nomuaaHTEL. CBSI3M B OMOIIEHO3E.

OKkonoruveckue cHucTeMbl (dkocucTembl). lloHsiTue 00 5JKocucTeMe ©  OMOTEOICHO3e.
OyHKIIMOHAIBHBIE KOMIIOHEHTBI SKOCHUCTEMBI: MPOMYIIEHTH, KOHCYMEHTHI, peayleHTh. KpyroBopor
BEIIECTB M IOTOK 3HEPrHUM B 3KocucTeMe. Tpoduueckue (MHUIIEBBIC) YPOBHU AKOCUCTEMBI. lluieBbie
nenu u cetd. OCHOBHBIE MOKA3aTeIH SKOCHCTEMBI: OroMacca, MPOAYKIH. JKOJIOTHUYECKUE MUPAMUMIBIL:
MPOAYKIIUU, YUCIIEHHOCTH, OuoMacchl. CBOMCTBA IKOCHCTEM: YCTOWYMBOCTh, CAMOPETYIISIINS, Pa3BUTHE.
Cyxkuneccus.

IlpupoaHble  SKOCHCTEMBL. OJKOCHCTEMBI 03€p M PpeK. OKOCHCTEMa XBOWHOIO WM
HIMPOKOJIUCTBEHHOTO Jieca.

AHTpOIIOTEHHBIE  YKOCHUCTEMBL.  ATpPO’KOCHCTEMBI.  YpOoskocuctembl. buonormueckoe u
XO3SHCTBEHHOE 3HAUEHHE arPOAKOCUCTEM B YPOOIKOCUCTEM.

buopasznoobpasue kak ¢akrtop ycToHuMBOCTH OSKocucTeM. CoxpaHeHHe OHOJIOTHYecKOro
pazHoobpasust Ha 3emiie.

Yuenue B. . Bepnaackoro o Guocdepe. I'panuisl, coctaB u crpykTypa Ouochepsl. JKusoe
BemecTBO U ero Qgynkuuu. OcobeHHOCTH OMOCdepbl Kak INIOOAIBHON 3KOcHCTeMBbl. JnHaMuueckoe
paBHOBecHe 1 oOpaTHast CBs3b B Ouocdepe.

KpyroBopoThI BEIIECTB M OMOr€OXMMUYESCKUE ITUKIIBI 3JIEMEHTORB (yIiiepojia, a30Ta). 30HaJILHOCTh
ounocdepsl. OCHOBHBIE OMOMBI CYIIH.

YenopeuecTBO B Ouocdepe 3emiin. AHTPONOreHHbIE H3MEHeHUss B Ouocdepe. [nmobanbHbIC
9KOJIOTHYECKUE TPOOIEMBI.

CocymecTBoBanue npupoabl W 4enoBeuecTBa. CoxpaHeHue OnopazHOOOpas3usi Kak OCHOBa
ycroitunBocT Ouocepsl. OcHOBa pPalMOHAIBHOIO YIPAaBIEHHS HPUPOAHBIMH pecypcaMH M HX
ucnoabs3oBanue. JocTimkeHns: OMOIOTHH B OXpaHa MPHUPOIBL.

JleMoHCTpanuu:

IToptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumer n cxemsl: «[lumessie nenm», «buorneHo3: cocrtaB u cTpykTypay, «lIpupoansie
coobmiectBay, «llenn nmuranus», «Ikojorudeckas nupamuia», «bruocdepa u denoBek», «Ikocucrema
HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTeMa XBOHMHOro iseca», «buomeHo3 Bomoémay, «ATpOLEHO3»,
«IIpuMepHbIE AHTPONOIEHHBIE BO3JEHCTBHUS Ha NPUPOAY», «BakHeWlue WCTOYHUKH 3arpsi3HEHHS
BO3/IyXa U TPYHTOBBIX BOJ», «[louBa — BaxkHelIas cocrapistomas ounochepb», «DakTopsl Jerpaganuu
nouB», «llapHukoBBIl 3PdekT», «DakTopel PaANOAKTUBHOTO 3arpszHeHHs Ouocdepbl», «Oomas
CTpyKTypa Omocdeps», «Pacmpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIIH 3KpaH Ouocheps»,
«Kpyrosopor yriepona B 0uocgepe», «kKpyroBopor a3ora B Ipupozie».



O6opymoBanue: MoJenb-amuInKanus «TUmUIHBIe  OMOIEHO3B», Tepbapuii  «PacTuTenbHbIe
coobmiecTBay, komwiekuuu «buomeHos3», «Bpeaurenn BakKHEHIINX CEIbCKOXO3SHCTBEHHBIX KYJIBTYDP»,
repbapuy M KOJUIEKIUH PACTEHUI M KMBOTHBIX, NPUHAIUIEKAIINE K Pa3HBIM DKOJOTMYECKHM TpyMIamMm
onHoro Buzaa, Kpacnas xuura Poccuiickoii ®enepannu, n300pakeHus] OXpaHsIeMbIX BHIOB PACTCHUH U
JKUBOTHBIX.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHNM A [TPOI'PAMMEI 110 BUOJIOI'M HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O OFPA3OBAHUA

Cornacao ®I'OC COO, ycraHaBnuBarTCs TpeOOBaHHS K pe3yJbTaTaM OCBOCHHS 00yUYaroIIUMHUCS
IpOrpaMM CpeTHero o0Iero 00pa3oBaHus: JINIHOCTHBIM, METAIIPEIMETHBIM 1 IIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType THMYHOCTHBIX pe3yJIbTaTOB OCBOCHUS HpeaMera «bronaorus» BbIIEICHBI CIEIyOIUE
COCTABJISIONINE. OCO3HAHKUE OOYYAIONUMUCS POCCHICKON TPaKIAHCKON MICHTHYHOCTA — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICIICHHUIO, HAIMYKE MOTUBAIMH K O0YYCHHUIO OUOJIOTHH,
I[eJICHANIPAaBIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHWH JTUYHOCTH HAa OCHOBE KIIOYEBBIX IIEHHOCTEU U
WUCTOPUYCCKUX TPATUIMHA Pa3BUTHA OUOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh U CITIOCOOHOCTH 00YYaIONIUXCS
PYKOBOJICTBOBATbCSI B CBOCU JIEATEIBHOCTH IICHHOCTHO-CMBICIOBBIMU YCTAHOBKAMH, MPUCYIITUMHU
CHUCTeMe OHOJOTHYECKOT0 00pa3oBaHMs, HAIWYHE HKOJOTUYECKOTO0 MPAaBOCO3HAHHUSA, CIIOCOOHOCTH
CTaBUTb LIETIU U CTPOUTD KU3HEHHBIC IIJIaHbIL.

JIM4HOCTHBIE pe3ysbTaThl OCBOCHUS MpeaMeTa «BHONOorusy TOCTHraloTCs B €AUHCTBE YUeOHOH U
BOCITUTATENbHOU JEATENBHOCTU B COOTBETCTBUU C TPAJULUUOHHBIMUA POCCUMCKUMU COLMOKYIBTYPHBIMH,
HUCTOPUYECKUMH W JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, TMPHHATHIMH B OOIIECTBE MpaBWIAMH W
HOpMaMH TIOBEJCHHS M CIOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHMS, CAMOBOCIIUTAHHMS U CaMOPa3BUTHS,
pa3BUTHS BHYTPEHHEH TMO3UIMH JUYHOCTH, NATPUOTHU3MA, YBAKECHHMS K 3aKOHY W IIPABOMOPSAKY,
YeIIOBEKY TPyJa U CTapIleMy MOKOJIEHHIO, B3ANMHOTO YBa)KEHHUs, 0EPEKHOTO OTHOIICHHS K KYJIbTYPHOMY
HaclleUI0 W TpaJUuIUsAM MHOTOHAI[MOHANBHOrO Hapojaa Pocculickoit ®enepauuu, NOpUPOIE U
OKpY>Karolllen cpene.

JlmaHOCTHBIE pe3ynmbTaThl OCBOEHHS Yy4eOHOro mpeaMera «bHONOTHS» MOMKHBI OTpaXkaTh
TOTOBHOCTH M CTIOCOOHOCTH O0YYarOMIMXCS PyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH TO3HUIACH
JIMYHOCTH,  CHUCTEMOW  IIEHHOCTHBIX  OpPHUCHTAIMH, IO3WTHUBHBIX  BHYTPEHHUX  YOCKICHMUIA,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IICHHOCTSIM POCCHUHCKOr0 OOINECTBa, PACIHIMPEHHUE KU3HCHHOI'O
ONbITa W ONbITA ACATENIBHOCTH B IPOLECCE pPEaM3allMd OCHOBHBIX HANPABICHUNA BOCIUTATEIBHOU
JIEATeTLHOCTH, B TOM YHCJIC B YACTH:

1) rpakaIaHCKOr0 BOCTIMTAHMA:

c(hOpMHPOBAHHOCTh TPAKIAHCKOW TO3WIMK OOYYArOIIEerocss Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIEeCTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MIPaB M 00S3aHHOCTEH, YBa)KEHNE 3aKOHA U MTPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOW JEATENPHOCTH TpPH CO3IJaHHHA YYE€OHBIX TPOEKTOB,
pelIeHn Y4eOHBIX 1 MO3HABATEIHLHBIX 3a/1a4, BRITIOJTHEHUH OHOJIOTHYECKUX AKCIIEPUMEHTOB;

CIIOCOOHOCTh ONPEICNIATh COOCTBCHHYIO IO3MIIMIO O OTHOIICHHIO K SIBJICHUSM COBPEMEHHOH
SKM3HA U OOBSICHATE €€,

YMEHHE YYUTBIBATh B CBOMX JEHCTBHAX HEOOXOAWMOCTH KOHCTPYKTHBHOTO B3aMMOJCHUCTBUS
JIIOJICH ¢ Pa3HBIMHU YOSKICHUAMH, KYJIbTYPHBIMHU IIEGHHOCTSMU U COI[HAJIbHBIM IOJIOKEHUEM;

TFOTOBHOCTb K COTPYAHHUYECTBY B IIPOIECCE COBMECTHOIO BBIMOIHEHHS YU€OHBIX, [T03HABATEIBHBIX
U HCCIIEeNIOBATENBLCKUX 33J1a4, YBaXHTEIHLHOTO OTHOIIEHUS K MHEHHIO ONIOHEHTOB NPU OOCYXICHUU
CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOM JIEATENIBHOCTH;

2) MaTpMOTHYECKOT0 BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUICKON IPaTaHCKOH MUIEHTUYHOCTH, TATPUOTHU3MA, YBAKECHUS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTHU Nepea PoauHoOM, rop/IoCTH 3a CBOM Kpaid, cBoto PonnHy, CBOil S3BIK U
KYJIBTYpPY, POIIJIOE U HACTOSIIEEe MHOTOHAITMOHAILHOTO Hapoaa Poccun;

LEHHOCTHOE OTHOIUEHUE K MNPUPOAHOMY HACIEOUI0O U MAMATHUKAM HPUPOABI, ITOCTHXKCHHSIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IC;

CIIOCOOHOCTh OIIGHHMBATh BKJIAJ] POCCUHCKHX Y4YEHBIX B CTAHOBJICHHE M DPa3BUTHE OHOJIOTHH,
MMOHUMaHUsl 3HAYCHUSI OWOJIOTHM B MO3HAHWUU 3aKOHOB TPUPOJIBI, B JKU3HU YEJIOBEKAa U COBPEMEHHOTO
00111eCTBA;

uzeiHas yoexxIEHHOCTh, TOTOBHOCTD K CITy’KE€HHIO U 3ammre OTeuecTBa, OTBETCTBEHHOCTH 33 €T0
cynp0y;



3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

OCO3HAHUE TYXOBHBIX LICHHOCTEH POCCUICKOIO HApOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBECHNUS;

CIOCOOHOCTh OLIGHUBATH CHUTYalUI0 M MPUHUMATh OCO3HAHHBIC pEIICHHS, OPHEHTHPYSCh Ha
MOpaJTbHO-HPABCTBEHHBIE HOPMBI H IIEHHOCTH;

OCO3HaHWE INYHOTO BKJIA/1a B TIOCTPOEHHE YCTOMYHNBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pPOAMUTENISAM, CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHATHS IIEHHOCTEW CeMENHOM KM3HU B COOTBETCTBUHU C TPAIULIMIMU HapoaoB Poccuuy;

4) 3cTeTHYeCKOT0 BOCIIUTAHUSI:

JCTETUYECKOE OTHOLICHHE K MHpPY, BKJIIOYAs 3CTETHKY OBbITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHHUE 3MOIOHAIBHOTO BO3IEHCTBUS JKUBOI MPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQ)KEHHUIO B Pa3HbIX BHJAX HMCKYCCTBa, CTPEMJIEHHE MPOSBIATH KauecTBa
TBOPYECKOM JTMYHOCTH;

5) ¢usuyeckoro BocnuTAHUS, (POPMUPOBAHHUS KYJILTYPbI 310POBbSl U 3MOLHUOHAJIBHOIO
O1aromoJsryuus:

NMOHUMaHWE W peanu3alysi 3J0pOBOr0 W 0Oe30macHoro obpas3a KHU3HH (3I0pOBOE MHUTaHUE,
CcOOJIFOICHNe TUTHEHWYECKUX TPaBWI W HOPM, COaJaHCHPOBAaHHBIA PEXUM 3aHITHH W OTIBIXa,
perymsapHas (pu3nueckas akKTHBHOCTB), OEPEKHOTO, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3UYECKOMY U TICUXHYECKOMY 37I0POBBIO;

MOHUMaHWE IICHHOCTH TPaBUJ WHIWBHYaTbHOTO U KOJUIEKTHBHOI'O 0E30MAacHOTO IMOBEICHUS B
CUTYAIUsIX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JIFO/IEH;

OCO3HAHME TIOCNIEACTBUA U HENPHUITUS BPEAHBIX TNPUBBIYEK (YIMOTPEOICHUS  aJKOTOJIS,
HapKOTUKOB, KYpEHHUS);

6) TPy10BOr0 BOCHUTAHMSI:

TOTOBHOCTH K TPy, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOII00HE;

FOTOBHOCTh K AKTHUBHOW JI€SITEJIBHOCTH TEXHOJOTMYECKOW M COLMAIbHOW HaNpaBJIE€HHOCTH,
CIOCOOHOCTh MHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOSITEIILHO BBITIONHATE TAKYIO JESITEIBHOCTS;

WHTEpEC K PAa3MUYHBIM cdepaM TpoPecCHOHATFHONW IEATENBHOCTH, YMEHHE COBEpIIATh
OCO3HaHHbIN BBIOOP OyayIIeH MPodheCcCHH U PeaaTu30BbIBATH COOCTBEHHBIC YKU3HCHHBIC TIAHbI;

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHMIO U CaMO0OOPa30BaHMIO HA IPOTSDKEHUH BCEH KHU3HU;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

AKOJIOTHYECKH IIeJIecO00pa3HOe OTHOIIEHNE K MPHUPOJIe KaK UCTOYHHUKY KH3HHU Ha 3eMJiie, OCHOBE
€€ CylIeCTBOBaHUS;

TIOBBIIIICHUE YPOBHS DKOJOTUYECKOW KYJIBTYphI: MPHOOPETEHUE ONBITA UIAHUPOBAHHS ITOCTYIIKOB
Y OLIEHKU UX BO3MOKHBIX TIOCIEICTBHUU JUISI OKPYKAFOIIEH CPEebl;

OCO3HaHHE II100ATBHOTO XapaKkTepa SKOJIOTHYECKUX MPOOJIeM U ITyTel UX peleHs;

CIOCOOHOCTh HCIIONB30BaTh MPHOOpEeTaeMble NMpPU HM3yuYeHHH OWOJOrMU 3HAHUS W YMEHUS TpU
pelieHnu TpoOieM, CBS3aHHBIX C PAlMOHAIBHBIM MPHPOJIOTIONF30BAHNEM (COOIOICHHE IPAaBHII
MOBEICHUSI B TPUPOJIe, HANPaBIECHHBIX HAa COXPAaHEHHE PABHOBECHS B JKOCHCTEMaxX, OXpaHy BHJOB,
3KocHucTeM, Orocheps);

AaKTUBHOE HEIpPUATHE NEUCTBUI, MPHUHOCSIIMX BpEA OKpYXKarolleld MPUPOAHOM Cpene, YMEHHUe
NPOTHO3UPOBATh HEOJATONPHUATHBIE AKOJOTMYECKHE TIOCIEACTBUS NPEANPUHUMAEMBIX JEHCTBUH H
MPeIOTBpAIIaTh UX;

HaJIMYME Pa3BUTOTO SKOJIOTHYECKOTO MBIIIIEHHS, IKOJOTHYECKON KYJIbTYpPHI, ONbITA AESTEIbHOCTH
9KOJIOTUYECKOW  HAIPaBIEHHOCTH, YMEHHUS  PYKOBOJACTBOBATbCS MMM B  IIO3HABATEIbHOM,
KOMMYHHKAaTHBHOM ¥ COIMAIBbHON MPAaKTHKE, TOTOBHOCTH K YYaCTHIO B NMPAKTUYECKON IESATEIBHOCTU
9KOJIOTMYECKO HATIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKH M OOIIECTBEHHOM NMPaKTUKH, OCHOBAHHOTO Ha JMAJIOre KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET0 MECTA B MOJMKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHHE SI3bIKOBOM U YUTATEIBCKOW KYJIBTYPHI KaK CpPEJICTBA B3aUMOAECUCTBUS MEXAY
JOBMH U IO3HAHUS MUPA;



MOHMMaHue crenu(Uuky OHOJIOTHH Kak HayK, OCO3HaHusA ¢ poid B (HOPMHUPOBAHUHU
palMOHATBHOTO HAYYHOTO MBINUICHUS, CO3MAHUH IENOCTHOTO TPEJCTABICHHUS 00 OKPYKAFOIIEM MHUpPE
KaK O eJIMHCTBE MPUPOJIBI, YSIIOBEKA U OOIECTBA, B IOZHAHUY MTPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUN
npoOJieM COXPaHSHHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OWOJIOTMHU JUISI COBPEMECHHOW IMBWIIM3AIUK: O0CCIIeUeHHs] HOBOTO
VPOBHS PAa3BUTHS MEIUIIMHBI, CO3J]AaHHE TICPCIICKTUBHBIX OMOTEXHOJIOTHH, CHOCOOHBIX peliaTh
pecypcHbie TPOOJIEMBl Pa3BUTHS YEIIOBEYECTBA, MOMCKA MyTEH BBIXOJA M3 INIOOATBHBIX YKOJOTHYECKHX
npoOjeM ¥ oOecleveHus] Tepexoia K YCTOWYMBOMY pa3BUTHIO, PAIlMOHATBHOMY HCIOJIb30BAHHIO
MIPUPOTHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HHU;

3aMHTEPECOBAHHOCTh B TIOJNyYCHUH OHWOJIOTHYSCKUX 3HAHMK B IENAX TIOBBILICHUS OOILCH
KyJbTYpbI, €CTECTBCHHO-HAYYHOW TPaMOTHOCTH, KaK COCTABHOM 4YacTH (DYHKIIMOHAILHON TPaMOTHOCTH
oOygatonuxcs, GopMUPYEMOH TPH U3ydeHUH OMOJIOTH;

NOHMMaHKE CYIIHOCTU METOJIOB MO3HAHUS, UCTIOB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh TIOJy4aeMble 3HAHMs I aHaiu3a M OOBSICHEHUs SIBICHHH OKPYKAIOIIETO MHpa M
MPOUCXOSNUX B HEM HM3MCHEHH, YMEHHE JeNlaTh OOOCHOBAHHBIC 3aKIIOYCHUS HA OCHOBE HAYYHBIX
(haKTOB ¥ HMEIOIIUXCS IAHHBIX C [ENBI0 OTYYCHHSI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OMONOTHYECKUE 3HAHHS JJIsl PEICHHs MpoOieM B
pEaNbHBIX )KU3HEHHBIX CHTYAIHSIX;

OCO3HAHWE [ICHHOCTH HAyYHOW JESATEeIbHOCTH, TOTOBHOCTh OCYIICCTBIISATH MPOCKTHYIO U
UCCIICIOBATENILCKYIO ICSITEIbHOCTh HHAWBUIYaIbHO U B TPYIIIIC;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPBHIBHOMY 0Opa30BaHUIO U CaMOOOPA30BAHUIO, K aKTUBHOMY
MOJYYCHUIO HOBBIX 3HAHHI 10 OMOJIOTHH B COOTBETCTBUH C )KU3HEHHBIMH MTOTPEOHOCTSIMMU.

METANPEJIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yiIbTaThl OCBOSHHS y4eOHOTO MpeaMeTa «bHomorwsyy BKIIIOUAIOT: 3HAYNMbIC
Uit GOPMHUPOBAHHMS  MHPOBO33PEHHUS  OOYYAIOIIMXCS  MEKIUCIHMILIMHAPHBIE — (MEXIPEIMETHBIC)
OOIIIeHAYYHBIC TIOHSATHUS, OTPAKAIOIIME IIEJOCTHOCTh HAYYHOW KapTHHBI MUpPa M CHEUU(DUKY METOJOB
MO3HAHMS, WUCIIONB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPrHs, SBJICHHE, MPOIecC, CUCTEMa,
Hay4yHbId (HaKT, TPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS, UCCIICIOBaHUE, HAOJIOJCHUE,
U3MEpPEHHMEe, OKCICPUMEHT M JPYrHX), YHHUBEpCaJbHbIC Yy4eOHbIe JeiCcTBHUS (IIO3HABATEJbHbIC,
KOMMYHUKATHUBHEIE, PETYISTUBHBIE), oOecreunBaroimue GopMupoBanie (pyHKIIMOHATHLHONW TPAMOTHOCTH
U COLMAIbHON KOMIIETEHIMH OOYYarOIIUXCsl, CIIOCOOHOCTh OOYYArOIIMXCS HCIOJIE30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIC, MHUPOBO33PEHYECKHE 3HAHMS M YHUBEPCAJbHbIC YyUeOHBbIE JCHCTBHS B
MO3HABATEIFHON U COITUAIILHOM MTPAKTHKE.

MeranpeaMeTHBIE pe3yNbTaThl OCBOCHHS IMPOTPAMMEI CPEIHETO O0IIero oOpa3oBaHMS JIOJDKHBI
OTpaXkaTh:

OByajeHUe YHUBEPCAIBHBIMHU YUeOHBIMH MO3HABATEILHBIMY JeHCTBUSIMH:

1) 6azoBbIe JOrHYecKHe JeidCTBHA:

CaMOCTOSITEILHO (POPMYJIUPOBATh M aKTyaJIM3UPOBATh POOJIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;

MCIOJIb30BaTh MPH OCBOCHHM 3HAHHWK MPUEMBI JIOTMYSCKOrO MBIILICHUS (aHauM3a, CHUHTE3a,
CcpaBHEHUs, Kinaccuuranmuy, 0000IICHHS), PACKPBIBATE CMBICT OMOJIOTHYECKUX MOHATUN (BBIIEIATH UX
XapaKTepHbIE MPU3HAKY, YCTAHABIUBATh CBS3U C IPYTHMHU TOHATHSIMHU);

ONpEACIATh LEIH JCITEIbHOCTH, 3a/1aBasi HapaMeTpbl U KPUTEPUU UX JOCTHIKEHUS, COOTHOCUTH
Pe3yIbTaThl ICATEIBHOCTH C TIOCTABICHHBIMH IEJISIMH;

WCIIOJb30BaTh OMOJIOTUYECKHE IOHATHUS JIJIst OOBSICHEHUS (PAaKTOB M SIBIICHUH KUBOU PUPO/IBL;

CTPOHUTh JIOTMYECKUE PACCYXICHHUS (MHIYKTUBHBIC, NCIYKTHUBHBIC, I10 AHAJIOTHH), BBISIBIATH
3aKOHOMEPHOCTH W MPOTHBOPEUHS B PacCMAaTPUBAEMBIX SBJICHUSAX, (OPMYJIUPOBATh BBIBOJABI U
3aKITFOUCHUS,

MPUMEHSATh CXEMHO-MOJICIbHBIC CpPEACTBA JUIS MPEICTABICHUS CYIICCTBEHHBIX CBS3eH U
OTHOIIEHWH B W3y4aeMbIX OHMOJIOTHYECKHX OO0BEKTaX, a TaKkKe TMPOTHBOPEUHM pPa3HOTO poja,
BBISBJICHHBIX B Pa3JIMYHBIX HHPOPMAIIMOHHBIX NCTOYHHUKAX;

pa3pabaTeiBaTh IUIAH PEIICHUS MPOOJIEMBI C yYETOM aHalIW3a WMEIOIIMXCS MaTePUANBHBIX H
HEMaTePHATBHBIX PECYPCOB;



BHOCHUTH KOPPEKTHBHI B JIEATEIBHOCTD, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB LIENSIM, OIICHUBATH
PUCKH TIOCIECTBUH e TEILHOCTH;

KOODIMHHPOBAaTH ¥  BBIIONHATH paboOTy B  YCJIOBUSIX peajbHOTO, BUPTYaJbHOTO H
KOMOWHHPOBaHHOTO B3aMMOICHCTBUS;

pa3BHBaTh KPEaTHBHOE MBIIIICHUE TIPH PEUICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEIOBATEILCKIE AeiCTBUS:

BJIaJCTh HAaBBIKAMH Y4eOHO-MUCCIENOBATENbCKONH M TPOCKTHOW JESTEIbHOCTH, HAaBBIKAMH
paspemieHus mpooieM, ClIOCOOHOCTBI0O M TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TIOMCKY METOJIOB PEIICHHUS
MPAKTHYECKUX 3a/1a4, TPUMEHEHHUIO Pa3IMIHBIX METOAOB TTO3HAHHUS;

UCIIONIb30BaTh  pa3iMyHble BUABI ACATENBHOCTH IO MOJYYEHHWIO HOBOTO 3HAHHs, €ro
MHTEpIpeTaiy, TPeoOpa30BaHUI0 U MPUMEHEHHUIO B YUeOHBIX CHUTYalUsX, B TOM YHCJE MPH CO3AaHUH
y9e0HBIX U COMAIBHBIX MTPOEKTOB;

¢opMHpOBaTh HAYYHBIH THIl MBIIUICHUS, BJIaJeTh HAayYHOH TEPMUHOJOTHEH, KIIOUEBBIMU
MOHSATHSAMU ¥ METOAAMHU;

CTaBUTHh U POPMYITHPOBATE COOCTBEHHBIE 33]]a91 B 00pa30BaTEIbHON ASSITETFHOCTH M )KU3HEHHBIX
CUTYaIusIX;

BBISIBIISITh TIPUYMHHO-CIICICTBEHHBIC CBSI3U U aKTYaJIM3UPOBATh 3a/ady, BBIIBUTATH THUIOTE3y €€
pelleHusl, HAXOAWTh apTyMEHTHI I JIOKa3aTeNbCTBA CBOMX YTBEPXKICHHM, 3a/laBaTh IapaMeTphl U
KPUTEPUU PEIICHHUS;

aHAJTM3UPOBATh TIOJIYYCHHBIE B XOJI€ PEIICHHs 3a/laud pe3yJbTaThl, KPUTUYECKH OLIEHHBATH UX
JIOCTOBEPHOCTH, MPOTHO3MPOBATH H3MEHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OIEHKY HOBBIM CHUTYAIIVsIM, OTICHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATH LIEICHATNIPABICHHBI IOMCK TIepeHoca CpeicTB H  CHOCOOOB  JEHCTBUS B
po(heCCUOHATBHYIO CPELLY;

YMETh MIEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U MPAKTUIECKYIO 00IaCTH )KU3HEIEATEIbHOCTH;

YMETh WHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE HJIEH, TIpE/JIaraTb OpUTHHAIBHBIC TIOJXO/IbI U PEIICHUS, CTaBUTh MPOOIEMbI U
3a71a4uu, JOMYCKAIOIINE aJbTePHATHBHEIC PEIICHNUSI.

3) pabdora c undopmanmeii:

OPUECHTUPOBATLCS B Pa3IMYHBIX MCTOYHHKAX HH(MOpMaNWH (TeKcTe yuyeOHOro MmocoOus, Hay4HO-
TIOIYJISIPHOW JTUTEpaType, OMOIOTHUECKUX CIOBApsX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHete), aHanmm3upoBaTh WHGOPMAIMIO PA3IWYHBIX BHIOB W (POpPM MpeNCTaBICHUS, KPUTHUECKU
OIICHHBATH €€ IOCTOBEPHOCTh U HETIPOTUBOPECUNBOCTE;

(bopMyIMpoBaTh 3aMpOChl K IPUMEHSTH Pa3IMYHbIE METOABI IPH MOUCKE U 0TOOpE OMOJIOTUIECKON
nH(pOpMAIH, HEOOXOAMMOH IS BRITIONHEHS YIeOHBIX 3a]1a4;

npuoOpeTaTh  OMBIT  WCIIONB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJOTHIA,
COBEpIIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIH30BAHUS PA3IMIHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BBIOMpATh ONTHUMANIbHYI0 QOpMY MpeacTaBlicHHs Ouojormyeckoil madopmarmm
(cxeMbl, Tpad UKy, TUarpaMMBbl, TAOJIHIIEI, PUCYHKHU U IPYTOE);

MCIOJIb30BaTh HAYYHBIN SI3bIK B KA4€CTBE CPEACTBA IpU padoTe ¢ OMOIOrnyeckoi nHpopMalnei:
MPUMEHATh XUMUYECKHE, (PU3NYCCKUE M MaTeMaTHYSCKUE 3HAKU M CHMBOJIBI, (DOPMYJIbI, a00OpeBHaTypYy,
HOMEHKIIaTypY, UCIOIb30BaTh U NPe0OPa30BBIBATh 3HAKOBO-CHMBOJIMUECKUE CPEACTBA HATIISAHOCTH;

BJIaJeTh HAaBBIKAMH PACIIO3HABaHUs M 3alIMTHl MH(pOpPMaLuH, MHOOPMALMOHHONW 0E30MacHOCTH
JTUYHOCTH.

OsJiiaeHye yHUBePCAIbHBIMH KOMMYHUKATHBHBIMM AeiiCTBUAIMU:

1) odmenne:

OCYIIIECTBIISITH KOMMYHUKAIIMA BO BceX cdepax KHM3HHM, aKTHBHO y4acTBOBATh B JIUAJIOTE WIIH
JUCKYCCHH TIO CYIIECTBY OOCYyXJaeMoi TeMbl (YMEHHE 3a/laBaTh BOIMPOCHI, BBHICKA3bIBATH CYXKICHUS
OTHOCUTENBFHO BBINIOJHEHUS MpeiaraeMoi 3aJauy, yYuThIBaTh HHTEPECHl M COIVIACOBAHHOCTD MO3HMLIMI
JPYTUX YYaCTHUKOB JMAI0OTa WU IUCKYCCHH);

pacrio3HaBath HeBepOaJbHBIE CpEJICTBA OOIICHWS, MOHWMATh 3HAYEHHE CONMWAILHBIX 3HAKOB,
NPEANOCHUIOK BO3HMKHOBEHUSI KOHQUIMKTHBIX CHUTyalui, yMeThb CMAr4aTb KOHQIIMKTBI ¥ BECTH
MIEPErOBOPEI;



BIIQJIETh PAa3IMYHBIMH CHOCOOaMH OOIIEHHWS W B3aHMMOJCHUCTBHSA, MOHUMATh HAMEPEHUS APYTHX
JIOZEH, MPOSIBIIATE YBRKUTEIBHOE OTHOILEHHE K COOECEAHUKY U B KOPPEKTHOH (opme popmynanpoBaTh
CBOM BO3pa)KEHUS;

pa3BEPHYTO U JIOTHYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BaHUEM S3BIKOBBIX CPEZCTB.

2) cOBMeCTHAasI 1eITeJIbHOCTh:

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON 1 MHAMBUIYAIBHONW PaOOThl IPH PEIIEHUH
Ouosornveckoi  MpoONeMbl, OOOCHOBBIBATH HEOOXOIWMOCTb MPHUMEHEHHUS TPYMNIOBBIX  (OpM
B3aMMOICHCTBUS TIPY pelIeHny yueOHOH 3a1aum;

BBIOMpAaTh TEMATUKy M METOAbl COBMECTHBIX MAEHCTBUH € y4€ToM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)/10T0 YJIeHa KOJIJIEKTUBA;

MIPUHMIMATH 1IEJTH COBMECTHOM €ATEIbHOCTH, OPTaHU30BbIBaTh U KOOPAUHUPOBATH AEUCTBUSA MO €&
JOCTIIKCHHIO: COCTAaBJIATH IUIAH JEHCTBHI, paclpencisaTh pPONH € Y4ETOM MHEHHN Y4YaCTHHKOB,
00CyXaTh pe3ybTaThl COBMECTHOH paboThI;

OLICHMBATh KaueCTBO CBOETO BKJIaJa W KaXKAOTO YYaCTHHKA KOMaHAbI B OOMIMH pe3ynbTaT 1O
pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/uiaraTb HOBBIE IPOEKTHI, OLEHWBATH HIACH C TO3WLIUM HOBU3HBI, OPHUTHHAIBHOCTH,
MPaKTUYECKON 3HAUMMOCTH;

OCYIIECTBIATh MO3UTHBHOE CTPATETMYECKOE IMOBEICHUE B Pa3INYHBIX CHUTyalMsX, HPOSABIATH
TBOPYECTBO M BOOOpaKeHHUE, ObITh HHULUATHBHBIM.

OBnajeHue YHUBEPCAIBHBIMHU PeryJIATUBHBIMH JeHCTBUAMM:

1) camoopraHu3anus:

UCIIOJIb30BaTh OMOJIOTWYECKUE 3HAHMS IJISl BBIABICHHS NMPOOJEM U MX PELICHHS B KU3HEHHBIX U
y4eOHBIX CUTYallHAX;

BHIOMpaTh Ha OCHOBE OMOJIOTHUECKMX 3HAHHWH NENEeBbIE M CMBICIOBBIE YCTAaHOBKH B CBOMX
JEHCTBUSAX M IOCTYNKax IO OTHOWIEHWIO K JKMBOW TNPHUPOLE, CBOEMY 3IO0POBBIO H 3I0POBBIO
OKPYKAOIIHX;

CaMOCTOSITETIFHO OCYIECTBIIATH MMO3HABATENbHYIO JEATENbHOCTD, BBIBIATH IPOOJIEMBI, CTABUThH U
(bopmynupoBaTh COOCTBEHHBIE 3a/1a4i B 00pa30BaTENbHOM JESITENBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

CaMOCTOSITETIbHO COCTaBJATh IUIAH PEIICHUS MpoOJeMbl C YYETOM HMMEIOLIMXCS PECYpCoB,
COOCTBEHHBIX BO3MOKHOCTEH M NIPEANOYTEHHI;

JIaBaTh OLIEHKY HOBBIM CUTYAaIlHsIM;

pacuIMpsATh paMKU y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHIH;

JieNiaTh OCO3HAHHBINA BBIOOD, apIryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEILICHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHoco0CTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHHUIO IIMPOKON 3pYIULIKHU B Pa3HBIX 00JacTAX 3HAHUM,
MOCTOSIHHO TIOBBILIATE CBOI 00pa3oBaTeNbHbIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OILIGHKY HOBBIM CHUTYalllsIM, BHOCUTh KOPPEKTHBBI B JI€ATENBHOCTh, OIICHUBATH
COOTBETCTBHE PE3YIBTATOB LIEISIM;

BJIaIeTh HABBIKAMH I[103HABATENbHOW peduieKcud KaK OCO3HAHMA COBEPIIAeMbIX IEHCTBHUA U
MBICITUTENIFHBIX TPOIECCOB, WX DPE3YyIbTaTOB W OCHOBAaHWH, WCHOIB30BaTh MPUEMBI peIeKCHH s
OLIEHKM CHUTYaIlH, BBIOOPa BEPHOTO PELICHHUS;

YMETH OIIEHUBATh PUCKHU U CBOEBPEMEHHO PUHUMATh PELIEHUS 110 UX CHIKEHUIO;

MPUHAMATH MOTHUBBI U apTYMEHTHI APYTUX MIPH aHAIN3E PE3YIbTATOB JAEATEIHHOCTH;

3) npuHsTHE Ce0N U IPYTHX:

NPUHUMATE ce0sl, TOHUMasl CBOM HEJJOCTATKH U JOCTOMHCTBA,;

MPUHAMATH MOTHUBBI U apTYMEHTHI APYTUX MIPH aHAIN3E PE3YIIbTATOB JAE€ATEIHHOCTH;

MpU3HABATh CBOE MPABO U MPABO JPYTHX Ha OMIHUOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C MO3UIMHU IPYTOTO YeJIOBEKa.

NPEAMETHBIE PE3YJIbTATDI
[IpenmetHrie pe3ynbTaTthl OcBoeHMs mporpammbl COO mo Ouonorun Ha ©6a30BOM YpOBHE

BKITIOUAIOT crienuudeckre A yaeOHoro npenMera «buonorusy HaydHbIE 3HAHUS, YMEHUS M CIIOCOOBI
JNEHCTBUI TI0O OCBOEHHWIO, WHTEPIPETAllMd W TPeoOpa3OBaHMIO 3HAHUM, BUABI NEATEIBHOCTH TIO



MOJY4YE€HUIO HOBOI'O 3HAaHUS W NPUMEHEHHIO 3HAHUN B PA3IMUYHBIX y4YeOHBIX CUTyalUsAX, a TaKXKe B
peanbHbIX KM3HEHHBIX CUTYalMsX, CBA3AaHHBIX ¢ Ouosiormeil. B mporpamme mpeameTrHble pe3yiabTaThl
MpEeACTaBICHBI TI0 roJiaM 00y4YeHHsI.

[IpeameTrHble pe3ynbTaThl OCBOeHUs ydeOHoro mpeamera «buonmorusi» ¢ 10 knacce HOMKHEI
OTpaXkaTh:

cOpMHUPOBAaHHOCTh 3HAHUM O MeCTeé M poJM OHOJOIMM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUpPOBAHUHN COBPEMEHHOW €CTECTBEHHO-HAYYHOH KaPTHHBI MHPa U HAyYHOTO
MHPOBO33pPEHHS, O BKJIAZE POCCHHCKUX M 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OHOJIOIHWH,
(GYHKIMOHAIBHON TPaMOTHOCTH YEJIOBEKA AJIsl PEILICHUS )KU3HEHHbIX 3a/1a4;

YMEHHE pAacKphIBaTh COJEpKaHWE OHMONIOTUYECKUX TEPMHUHOB W TMOHATHH: JKH3HB, KIIETKA,
opranusMm, merabonu3Mm (oOMEH BeleCTB M MpEeBpalleHWe 3HEPTrHH), TOMeocTa3 (CaMoperyisius),
YPOBHEBasi OpraHU3alys >KMBBIX CHCTEM, CaMOBOCIIPOM3BEIEHHE (PENpOdyKIMs), HACIEACTBEHHOCTD,
M3MEHYHMBOCTB, POCT U Pa3BUTHUE;

YMEHHUE u3JaraTh OMOJIOrHYecKue TeOpUH (KJIETOUHAs, XpOMOCOMHAs, MyTallMOHHAS, [IEHTpaJIbHAS
JIoTMa MOJIEKYJIspHOW Omonorum), 3akoHbl (I'. Mennens, T. Moprana, H. 1. BaBusnosa) u yuenus (o
[EHTpaX MHOTOOOpa3usi W TPOUCXOXKICHUS KyINbTypHBIX pacteHwid H. M. BasuioBa), ompenensts
rpaHUlbl UX IPUMECHUMOCTHU K KHBBIM CUCTCMAaM;

YMEHHUE BJIaJeTh METOJAaMH HAayYHOTO MO3HAHUS B OMOJOrMH: HAOMIOACHUE U ONHCAHHE YKUBBIX
CHCTEM, NPOLECCOB M SBICHUH, OpraHu3auus W MPOBEACHUE OHOJIOTMYECKOr0 3KCIIEPUMEHTA,
BBIABM)KCHUEC THUIIOTE3bI, BBISABJICHHUEC 3aBHCUMOCTU MCEKAY HUCCICAYEMBIMU BCIWYHWHAMU, O6’I)HCHCHI/IC
IMMOJIYYCHHLIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX HOHHTI/IFI, TeOpI/Iﬁ U 3aKOHOB, YMCHHC [€JIaTb
BBIBOJIbI HA OCHOBAaHHMH TOJIyYEHHBIX PE3yJIbTaTOB;

YMCHHUE BBIACIIATHL CYHNICCTBCHHBIC TMPU3HAKHM BUPYCOB, KII€ETOK IIPOKAPUOT U OYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OpPraHW3MOB, OCOOCHHOCTH IIPOIECCOB: OOMEHa BEUIECTB U
NpPEBpallleHrs] 3HEPruM B KIETKe, (OTOCHHTE3a, IUIACTMYECKOIO M 3SHEPreTHYECKOoro oOMeHa,
XEMOCHHTE3a, MUT03a, MEH03a, OIUIOIOTBOPEHHSI, PA3MHOXKEHHUSI, MHANBUIYAJIBHOI'O Pa3BUTHS OpraHn3Ma
(oHTOTCHE3);

YMCHHUE IMPUMCHSATH IMOJIYYCHHBLIC 3HAHUA JIJIA OGBHCHGHI/IH 6I/IOHOFI/I'-IGCKI/IX IIpoueCcCoOB U HBJ’IeHHfI,
JUIS TIPUHATHUSL MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOM >KM3HHU C LEIbI0 oOecredeHus] 0e30MacHOCTH
CBOET0 3/I0POBBSI U 370POBbS OKPYXKAIOUIMX JIIOJIEH, COONIIOJIEHUS] HOPM T'PaMOTHOTO TOBEACHHS B
OKpY’Kalome TMPUPOJHOW cpele, TOHUMaHue HEOOXOIWMOCTH HCIOIB30BaHUS  JTOCTIDKCHHMA
COBpPEMEHHON OMOJIOTHH M OMOTEXHOIOTUH I PAMOHAILHOTO IPUPOJOIIONH30BAHMS;

YMEHHUE pellaTh 3JIeMEHTApHbIE TeHEeTHYECKHE 3a/laud Ha MOHO- M JUTHOPHIHOE CKpEIlWBaHHE,
CIIETUIEHHOE HAaCJIeJIOBaHNE, COCTABIIATH CXE€Mbl MOHOTHOPHIHOTO CKpEIIMBAaHMSA Ui TpeJICKa3aHus
HacJIeIOBaHUs PU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIIOJIHATE JIA00OPAaTOPHbIE U MPAaKTHYECKUe padoThl, coOI0aaTh MpaBuiIa npu padbore ¢
y4eOHBIM U JIa00paTOPHBIM 000PYAOBAHHEM;

YMEHHE KPHUTHUYECKH OLEHWBATh W HWHTEPIPETUPOBATh HMHGMOPMAIHI0  OHOJIOTUYECKOro
COJepKaHusl, BKIIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHUS W3 Pa3IMYHBIX MCTOYHHKOB (CPEICTBa MacCOBOM
WHQOPMAIUK, HAYYHO-TIOMYJISPHbIE MaTepHalibl), STHUYECKUE ACIEKThl COBPEMEHHBIX HCCIIEJOBAHUHA B
OMOJIOrMH, MEAULIMHE, OMOTEXHOIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHBIE NMMCbMEHHBIC M YCTHBIE COOOMIEHHs, 0000111as GHOIOrHYeCKyIO
MH(QOPMAIUIO U3 HECKOJIBKUX HCTOYHUKOB, PAaMOTHO MCIIOIb30BaTh MOHITUIHBIN anmapaT OMOJIOTHH.

IIpenmeTrHBIe pe3ynbTaThl OCBOECHHS yueOHoro mpeamera «buomorus» 6 11 kKnacce NOMKHBI
OTpakaTh:

c(OpMHUPOBAHHOCTh 3HAHMH O MeCT€ M pOJIM OWOJOTMH B CHCTEME HAyYHOTO 3HAHUSA
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUHN COBPEMEHHON €CTECTBEHHO-HAyYHON KAPTHHBI MHPa U HAYYHOTO
MHUPOBO33PEHHS, O BKJAZE POCCHHCKHX W 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(GYHKIMOHAIBHON TPaMOTHOCTH YeNIOBEKa AJIsl pEIICHHsI )KU3HEHHBIX 33/1a4;

YMC€HHE pacCKpbeIBaTb COACPKAHHUC OMOJIOTHYECKHAX TECPMUHOB H TTOHSTHIA: BUI, IIOITYJIALUA,
TeHO(OH/I, SBOIIONMS, JBIKYIIUE CHIBI ((aKTOPBI) 3BOJIIOLUH, MPHCIOCOOIEHHOCTh OPTaHU3MOB,
BUI000pa30BaHKe, SKOIOTHIECKUE (aKTOPbI, SKOCUCTEMa, TPOAYLIEHTHI, KOHCYMEHTHI, PEIyLIEHTHI, LIeTTH
MUTaHUs, YKOJIOTHYecKas MupamMua, OnoreoeHos, ouocgepa;

YMEHHUE u3jaraTb OMOJIOTMYECKHE TEOpHUH (9BoJtolroHHas Teopust Y. JlapBuHa, CHHTETHUYECKas
TEOpHs DBOJIIOIHH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsimieBoro cxoactBa K. M. bapa, dyepenoanus



TJIaBHBIX HampapiieHud U myteit spomonnu A. H. CeBepriosa, yuenus o 6mocepe B. 1. BepHanckoro),
OTIPEIENIATh TPAHUIIBI UX TPUMEHHMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BJaJIeTh METOJAMU HAYYHOTO MO3HAHUS B OMOJIOTMHU: HAONIOACHUE M OIMMCAHUE >KUBBIX
CHCTEM, TMpOIECCOB M SBICHUI, OpraHu3auusi W TNPOBEIACHHE OHOJOTMYECKOrO 3KCIEPUMEHTa,
BBIJIBI)KCHUE THITOTE3bl, BBIABICHUE 3aBHCHMOCTH MEXIY HUCCIEIyeMbIMH BEIMYHMHAMH, OOBSCHEHUE
MOJYYEHHBIX PE3yJbTaTOB, MCIOIH30BAHHBIX HAYYHBIX MOHSATHHA, TEOPHH M 3aKOHOB, YMEHHE JIENATh
BBIBOJIbl HA OCHOBAHUH TIOJTyYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIJICNIATh CYNICCTBEHHBIC MPU3HAKH CTPOCHUS OHOJOTMYECKUX OOBEKTOB: BHJIOB,
TOMYJISIIIAN, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYICHTOB, OHWOTEONEHO30B W JKOCHCTEM, OCOOCHHOCTHU
NpPOILIECCOB:  HACIEACTBEHHOW  HM3MEHYMBOCTH,  E€CTECTBEHHOIO  OTOOpa,  BHA000pa3oBaHUS,
MPUCTIOCOOIEHHOCTH OPTraHU3MOB, JIEHCTBUSI JKOJIOTMYECKHX (PAaKTOpPOB Ha OpraHM3MBbI, MepeHoca
BCIIECTB W IIOTOKA DHEPTrUM B HDKOCHCTEMAaX, AHTPOIOTCHHBIX HM3MECHEHWH B DKOCHUCTEMaX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB M OMOT€OXMMHUYECKUX LIUKIIOB B OHocdepe;

yMEHHE NPUMEHSTh MOJTYyYSHHBIC 3HAHUS JUISI O0BSICHEHUS] OMOJIOTUYECKHX TPOIIECCOB U SIBJICHUIA,
JUTS. TIPUHSATHUS MPAKTUYCCKUX PEIICHUI B MOBCETHEBHONM JKU3HU C IIeTbI0 0OECreYeHus: 6e30MacHOCTH
CBOETO 3JIOPOBbS M 3JI0POBbS OKPYXKAIOMIMX JFOJCH, COONIOJCHHUS HOPM TpPaMOTHOTO IOBEJCHHS B
OKpYy)Xarollled TMPUPOAHOH cpele, IMOHUMaHWE HEOOXOJAMMOCTH HCIOJIb30BaHHUS  JOCTHXKCHUH
COBPEMEHHOW OMOJIOTHH JIJIsl PAIIMOHATBHOTO PUPOIONIONHL30BAHNS;

YMEHHUE pemarh dJIeMEHTapHbIe OMOJIOrMYECKHE 3a/1a4d, COCTABIAThL CXEMbI IEPEHOCA BEUIECTB U
SHEPTUM B 3KOCHCTeMax (LEMH MUTaHUs);

YMEHHUE BBITIOIHATH JIA00OPAaTOPHBIE M MpaKTUYecKue paboThl, cOOM0IaTh MpaBuia mpu padoTe ¢
y49eOHBIM U TA00PATOPHBIM 000PYIOBaHUEM;

YMEHHE KPHUTHUYECKH OLEHHBATh W HHTEPIPETUPOBATh HH(OPMANHIO OHOIOTHYECKOTO
COACPpIKaHUA, BKIOYAIOIIYIO0 IICCBAOHAYYHBIC 3HAHUA U3 PA3JIMYHBIX WCTOYHUKOB (CpeHCTBa MacCOBOM
WHQOPMAIUK, HAyYHO-TIOMYJIAPHBIC MAaTepHaibl), paccMaTpUBATh TJIOOATBHBIC 3KOJIOTHYECKHUE
npo0JIeMbl COBPEMEHHOCTH, (POPMHPOBATH MO OTHONICHUIO K HUIM COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO3/1aBaTh COOCTBCHHBIC MUChbMEHHBIC U YCTHBIC COOOIICHHMS, 00001as OHOIOTHYECKYIO
UH(POPMAITUIO U3 HECKOJIBKMX HCTOYHUKOB, IPAMOTHO MCIIOIB30BATh MOHITUNHHBIN anmapar OHOIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosnyecTBO Yacon DJIeKTPOHHBIE
Ne HaunmeHoBaHue pa3iesioB U TeM (uudposbie)
n/n nporpamMmbl Bcero Kontpoabubie  Ipakrutieckue odpa3oBaTebHbIE
padoTsI padoThI
pecypcsl
Bbubnmoreka IJOK
1 brooris kax rayka 2 05 https://m.edso0.ru/7f41c292
2 JKuBbIE CHCTEMBI B UX OpraHU3aIHs 1 bubmmorexa LOK
https://m.edso00.ru/7f41c292
. bubmnuoreka [JOK
3 XHUMUYECKHI COCTAaB U CTPOEHHUE KIETKH 8 1 https://m.eds00.ru/7f41c292
4 JKusHenesITenbHOCTD KIETKU 6 bubmiorexa LIOK
https://m.edsoo.ru/7f41¢292
5 Pa3zMHoOXeHHE U HHANBUIYATHLHOE PA3BUTHE 5 1 bubnuotexa [IOK
OpPTraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrseHHOCTE M N3MEHUYUBOCTD 8 15 bub6mmoreka [JOK
OpraHu3MOB https://m.edso0.ru/7f41¢c292
7 Cenekuus opranu3mMoB. OCHOBBI 3 Bubnmnoreka IJOK
OMOTEXHOIOTHH https://m.edsoo.ru/7f41¢292
8 PesepBHOE Bpems 1 Bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
OBLIEE KOJIMYECTBO YHACOB I10 [TIPOTPAMME 34 1 4



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

KoanuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3gesioB M TeM (uudposbie)
Ne n/n Kontpoasnsie  IIpakTuueckue
NMpPorpaMMbl Bcero o0pa3oBaTeJibHbIE
padoTsI padoTsI
pecypcsl
1 N BOITIOLORHAS GHOMO 9 1 bubnunoreka IJOK
B HOHHAas1 O T'USL
ot : https://m.edsoo.ru/7f41cc74
9 BozHukHOBEHME 1 pa3BUTHE KU3HU HA 9 05 Bu6mmoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
bubmuorexa LIOK
1
3 Opranu3sMbl 1 OKpY’Karolas cpeja 5 https://m.edsoo.ru/7f41cc74
bub OK
4 Coo01ecTBa U YKOJIOTHYECKHAE CUCTEMBI 9 hgp::jl/(r)r:i}l;zgi).ru [7fa1cc74
5 PesepBHOE Bpems 2 bubmorexa HOK
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunuecTBO Yacon JlaTa Jlomaninee DJIeKTPOHHBIE
Ne usyve 3ajaHne nuppoBkIe
n/n Tema ypoka Bcero KP P HUSA odpa3zoBaTeJbHbBI
e pecypchl
§1, bubnmoreka IJOK
cooberne https://m.edso0.ru
1 Buosnorus B cucteme Hayk 1 «Ilpodecony, /863e6122
CBASAHHEIC C https://m.edso0.ru
Ouonoruei» /863e632a
Mertonb! I03HAHUS )KUBOU IPUPOLBL. §3,
IIpaxTrueckast padbora Ne 1 0QOpMUTH Bubnunorexa [JOK
2 «cnonbp30BaHNe Pa3INYHBIX METOIOB 1 0.5 I1P https://m.edso0.ru
[IPY M3YYEHUH OMOJTOTHYECKUX /86366122
OOBEKTOBY
4, Tabnuua
buonoruueckue CUCTEMBI, MPOLIECCHI U <§<S;pOBHnu bubamorexa LOK
3 — ’ 1 opramsamn https://m.edso00.ru
N /86366564
§5,6,
XUMHYECKHI cOCTaB KJIEeTKU. Boma u coobmerne bubmorexa HOK
4 MUHEpAIbHEIE COmI 1 «3HaueHne https://m.edso00.ru
XUMUYECKUX /863e674¢
3JIEMEHTOBY
39, 10, bubmuorexa [JOK
5 Benxu. Cocras u cTpoeHue OEIKOB 1 coobIeHKe https://m.edsoo.ru
«3HaucHUE 186366h72
OCIIKOBY E—



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

q)epMCHTI:I — OHOJIOTHYECKHE

§11,

aGoperopmas. patiora N | dHisyscmme o Bubmorera LOK
TOpHAs Ta Ne 1 « HU
6 KaTaHI:/ITH‘feCKOEI aKTUBHOCTHU - 0.5 https://m.edso0.ru
/863e6b72
depMeHTOB (Ha MpUMEpPE aMHJIa3bl WIIH -
Karanasel)»
§7, 8,
coo0lIeHne
«Hapymenne = bubnuorexa [JOK
7 Vraesoasl. JIunuasl YTJIEBOIHOTO https://m.edsoo.ru
, "KHPOBOT'O /8636870
00OMEHOB
BEILIECTBY»
§12,13,
cpaBHuTenbH = bubnmoreka LJOK
8 HyknenHoBbie KuCa0TE. ATD as TabJInLa, https://m.edso0.ru
coo01IeHne /863e6d5¢
«ButaMuHBI)
15,
Ucto eTo, 3yde KJIETK (§:006 eHHe bubmorexa [IOK
TOPHS Y METOJBI U HUS KJIIETKH. HUA
9 KIICT(F))LIHaH TEO ifl & «MeTHoI bl https://m.edso0.ru
P A /863e6688
LIUTOJIOTUN
K
10 KneTka kak 1enocTHas »KxuBas CUCTEMA OHCHUG K
JIEKIIAN
C %) . 16,17,18,
TPOEHHE 3YKAPHOTHIECKON KIETKH § BuGmiorexa [OK
JlabGoparopuas pabora Ne 2 «3yyeHue 19, Tabaumna
CTPOCHHS KJIETOK PACTSHHI, IKHBOTHBIX «Ctpoenue https://m.edso0.ru
11 P P : 0.5 P /863e6ff0
rpuboB ¥ OaKTEPUIA 1O MUKPOCKOIIOM KIIETKID,
HAa FOTOBBIX MUKDONPEINApaTaX U UX ohopMuThH hitps://m.edsoo.ru
POnpenap P /863e716¢
ONMCaHUE JIP
12 OOMEH BelIeCTB WM METa00IH3M §21, yuntp Bubanoreka IIOK



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

cxemy https://m.edsoo.ru
/863e766¢
§23,
cooO0IIeHne bubmmoreka [JOK
13 ®dorocunres. XeMOCUHTE3 10 TeEME https://m.edsoo.ru
«XeMocHHTE /863e7c98
3»
§22, bubnunoreka [JOK
14 DHepreTuvecKuii 0OMeH COOOIIICHUE https://m.edsoo.ru
«JIpIxanue» /863e7aae
JKu3HeHHBIN UK KIIeTKU. JleneHune §26,
KJIETKH. MHTO3. Tabiuia,
JlaboparopHas padora Ne 3 0®0p;;TB bubmmorexa LIOK
15 «HabnroieHue MUTO3a B KJIETKAX 05 JIP hilps://m.edsoo.ru
/863e7dc4
KOHYMKA KOPEIIKA JIYKa HA TOTOBBIX
MUKpOIIpenapaTax»»
24, 3amaun
buocunTes 6enka. Peakiust MaTpu4HOTO ia " Bubmmorexa LIOK
16 euTesa SHOCHIHTES https://m.edsoo.ru
/863e796e
Oenka
324,25, bubimoreka [JOK
17 Tpancnsitust — OHOCHHTE3 OeKa 3azatu fa https://m.edso0.ru
OMOCHHTE3
/863e796e
Oenka
§14,
CO00IIeHHE bubmuoteka ITOK
18 Hexnerounsie GpopMBbl )KU3HU — BUPYCHI «BupycHsie https://m.edso00.ru
3ab0JieBaHus /86367540
»
KOHCITEKT bubmmoreka [IOK
19 DOopMBI Pa3MHOKEHHS OPTaHU3MOB

JICKIIMH,

https://m.edso0.ru



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6

cxema ¢ /863e81b6
npuMepaMu https://m.edso00.ru
1863e831e
§25, Tabmmma .~ bubmmoreka [JOK
20 Meiio3 https://m.edsoo0.ru
[863e7f4a
O6pa3oBaHue U pa3BUTHE TTOJIOBBIX §25,
keTok. OTUIOA0TBOPEHHE. TaduIa, bubmmnoreka [HOK
21 Jlaboparophast pabora Ne 4 «3ydenne 0.5 ohopMuUTH https://m.edsoo.ru
CTPOCHHS MOJOBBIX KIETOK Ha TOTOBBIX JIP /863e81b6
MUKDOIIpEnapaTax»»
KOHCIIEKT
JICKITHH,
cooO0IIIeHrE Bbubnmoreka IJOK
22 WHauBHIya IbHOE Pa3BUTHE OPTaHM3MOB «Ombpuonan | https://m.edsoo.ru
bHOE /86368436
pasBuTHE
OopraHusMa»
I'eHeTHKa — HayKa O HACJIEICTBEHHOCTH Komerert bubmioreia LIOK
23  HEMEHHBOCTIL JIEKLAN https://m.edsoo.ru
/863e86f2
3aKOHOMEPHOCTH HACIEAOBAHUS Saati Ha bubnmnoreka [HOK
24 NpU3HaKOB. MOHOTHOpUIHOE I:SHOFH(SPHHH https://m.edsoo.ru
CKpELIBaHNE /863e8878
CKpEIMBaHUE
JuruOpuaHoe ckpemuBanme. 3aKoH 3a/a4u Ha bu6mmotexa [{OK
25 HE3aBHCHMOI'0 HACJIEIOBaHUSs JTUTUOpUTHOE https://m.edsoo.ru
NPU3HAKOB CKpeIBaHHe /863e89a4
CreruieHHOE HaclleJOBaHUE MPU3HAKOB. 3a/1a4d Ha bubmmoreka [[OK
26 JlabopaTopHas padota Ne 5 «3y4enue 0.5 CIICTUICHHOE https://m.edso0.ru
pE3YILTATOB MOHOTHOPHUIHOIO U HacJIeJOBaHHE /863e8c60



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

OUTHOPUIHOTO CKPEIIUBAHUS Y MPU3HAKOB,
Ip030(HIBI HAa TOTOBBIX odopmuts JIP
MHKpOIIpenapaTax»
3a/1a4d Ha
r H bubmmoreka [JOK
eHeTHKa 1ona. Hacnenopanue CLICTNICHHOE C
27 HAKOB. CLIeILIe J oo https://m.edso0.ru
MIPU3HAKOB, CIEIICHHBIX C ITOJIOM TTOJIOM
P : /863e8¢60
HacJieI0BaHUE
W3menunBocTh. HenacnencrBeHHast KOHCHEKT
U3MEHYUBOCTb. JICKLUH
JlaboparopHas padorta Ne 6. M3ydenue m; , Bubmmorexa LIOK
TOpHAsI ta Ne 6. Mzydenn MHTD
28 . 0.5 P https://m.edsoo.ru
MOAU(UKAIIMOHHON U3MEHYHUBOCTH, JIP
/863e8efe
ITOCTPOEHNE BAPHAITMOHHOTO Psijia U
BapHALIMOHHON KPHUBOW»
0o OopMHUTH
HacnencTeHHas N3MEHUYNBOCTb.
a6 ota No 7. <A JIP, bub6mmoreka [IOK
aboparopHas padota Ne 7. «AHanu3
29 N o 0.5 coo01IeHnE https://m.edsoo.ru
MYTallui Y AP030(hHIIbI HA TOTOBBIX
«MyTareHsi. /863e8efe
MHKpOIIpenapaTax»
Mytanumn»
Coo0menue
10 TeMe
r butmmoreka [IOK
«I"eneTnka
30 T'eHeTHKa yemoBeKa https://m.edso0.ru
YeJI0BeKa
’ /863e8d78
MOJITOTOBUTH
csa k KP
IIpomeskyTouHasi aTTecTaums. IToBTOpPUTH
31 KonTpoabhas padora o teme OCHOBBI
«HacaeacTBeHHOCTh 1 H3MEHYMBOCTD TCHETHKH
OpPraHu3MoB»
Koncmekr bubmmoreka [IOK
32 Cenexius Kak HayKa U TIpoIiece TeKIUH https://m.edsoo.ru

/1863e9214



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

Koncnekr
MeTonp!l U JOCTHKEHUS CEICKIUU Tk, bubmmorexa LOK
33 paCTeHI 1 KHBOTHBIX 1 coo0IIIeHne https://m.edsoo.ru
«Metomasl /8639214
CETIEKITUI
Koncnekr
JIEKIUH,
buoTexHoorus Kak oTpacib COOIngCHI/Ie bubmiorexa LIOK
34 HpoU3BOCTE 1 MeToms: https://m.edsoo.ru
/86369336
OHOTEXHOIIN
HH
OBILIEE KOJIMYECTBO YACOB I10 34 1 4
ITPOIT'PAMME



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

11 KJIACC

Kouu4yecTBO 4acon Jara Kop JdomamHee DJ1eKTPOHHBIE
peKT 3aJaHue nudposbie
Ne n/m Tema ypoka H3Yy4eH
Bcero KP P st HPOB o0pa3zoBaTeIbHbI
Ka e pecypchl
Bu6nmoreka IJOK
1 DBOITIOIUS ¥ METO/IBI €€ M3yUeHMS 1 https://m.edsoo.ru
/863ea20e
HVcropust pa3BUTHs IPEACTABICHUH 00 brbmmorexa LIOK
2 N — 1 https://m.edso0.ru
/863e9570
bubmuoreka IIOK
3 MHUKPOIBOJTOIHST 1 https://m.edso0o.ru
/863e9cle
IMomyasust Kak diieMeHTapHast eMHUIA
BHJIA U DBOJIOLIHH. bubmuoreka IIOK
4 JlaGoparopnas pabora Ne 1 «CpaBHeHue 1 0.5 https://m.edsoo.ru
BHJIOB 110 MOP(HOTIOTHYECKOMY /863e99c6
KPHUTEPHIOY
bubmoreka IJOK
5 JIBIOKYIIHE CHITBI (97IEMEHTAPHBIE 1 https://m.edsoo.ru
(hakTOpBI) IBOIIOLMH 186369dad
bubmuoreka LIOK
6 EctectBeHHBIi 0TOOP U €r0 (hOpMBI 1 https://m.edsoo.ru
/863e9ed0
PesynbTaThl 3BONIOLINN:
MPUCTIOCOOIEHHOCT OPTaHU3MOB H Bubmoreka [JOK
7 BUpooOpasoBanue. JlaboparopHas paborta 1 05 https://m.edsoo.ru
Ne 2 «Onmcanve pUCIIOCOOIEHHOCTH /863e9fde
opraHusma u ¢é OTHOCHUTEIBHOTO
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https://m.edsoo.ru/863e9c1e
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Xapakrepa»

aJarTaly YeI0BEKa

bubmuoreka LIOK
8 HampagieHust ¥ myTH MaKpOIBOIIOLUH https://m.edsoo.ru
/863e9cle
9 HeoOpaTuMocTh 3BOITIOLIHAN
10 Hctopus xu3Hu Ha 3eMJie U METOIBI €€
U3yYCHUS
I'MoTe3sl MPOUCXOXKICHYSI JKU3HU Ha brbmmorexa LIOK
11 Jerie https://m.edsoo.ru
/863ea5a6
PazBuTHe xu3HU Ha 3eMIle 110 3paM H bubamorera LIOK
12 — https://m.edsoo.ru
/863eatbhe
OCHOBHBIE 3TaIbl YBOIOIIUU
pacTUTEIHHOTO W dKUBOTHOTO MHPA. Bubnuoreka [IOK
13 [pakTryeckas padora Ne 1 «M3ydeHne 0.5 https://m.edso0.ru
HCKOIIaeMbIX OCTaTKOB PAaCTCHUH U /863ea8bc
JKUBOTHBIX B KOJICKITHSIX)
CoBpeMeHHasi CHCTeMa OPraHuYecKOro bubamorerca LIOK
14 Mipa https://m.edsoo.ru
/863ea48e
bubmuoreka LIOK
15 OBOJIOIMS YeIOBEKa (AaHTPOIIOTEHE3) https://m.edsoo.ru
/863eac2c
Bu6nmoreka IJOK
16 f;;xgifiizjm (barcroper) https://m.edso0.ru
/863ead44
17 OCHOBHBIE CTaJIMH BOIIOIMHN YeJI0OBEeKa
18 YenoBeueckne pacsl ¥ IPUPOAHBIE Bubmuoreka LIOK

https://m.edsoo.ru



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

PesepBHEIit ypok. O000IICHHE TIO TEME

/863eaea?2

19 «BO3HUKHOBEHUE U pa3BUTHUE KU3HU Ha
3emie»
20 DKOJIOTHS KaK HayKa
Cpensl 0OUTaHHS B SKOJIOTHICCKHE brbmmorexa LIOK
21 (akrope! https://m.edso0.ru
/863eafec
Abuotndeckue (aktopsl. JlabopaTopHas
pabora Ne 3. «Moptbonvomqecxne BuGmorexa LIOK
29 0COOCHHOCTH PACTCHUH U3 Pa3HBIX MECT 05 https://m.eds0o.ru
oburanus». JJaboparopHas padora Ne 4.
/863eb10e
«BnusHUE cCBETa HA POCT U Pa3BUTHE
YEpPEHKOB KOJIEyCca
bubmoreka LIOK
23 buortnyeckue hakTops https://m.edsoo.ru
/863eb348
DKOJIOTHYECKUE XaPaKTEPUCTHKHU
24 nomyssinuu. [Ipaktudeckas padora Ne 2 05
«IToacY€T MIOTHOCTH MOMYJISAUUNA
PasHBIX BUIOB PACTCHHID»
Bu6nmoreka IJOK
25 Coo0r1iiecTBa OpraHu3MOB — OHOIICHO3 https://m.edsoo.ru
/863eb46a
bubmunoreka IIOK
26 DKOJIOTUYECKUE CUCTEMBI (3KOCHUCTEMBI) https://m.edsoo.ru
/863eb46a
OCHOBHBIE TIOKA3aTEIN SKOCHCTEMEL. bubmunoreka IIOK
27 Oxonorudeckue mupamuapl. CBoiicTBa https://m.edsoo0.ru
skocucteM. CyKIieccus /863eb5fa
28 [IpupoaHbIe SKOCHCTEMBI



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
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https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa

29 AHTpPONOTEHHBIE 3KOCHUCTEMBI 1
30 g:;;iepa — ro0anbHas SKOCUCTEMA 1 ﬁgsgl;ll:eéiiorﬁ
/863ebb5e
3aKOHOMEPHOCTH CYIIECTBOBAHUS brbmmorexa LIOK
31 Suocheps: 1 https://m.edso0.ru
/863ebd16
32 UenosedecTBo B Onocdepe 3emiu 1
CocylecTBoBaHHE PUPOJIBI U brbmmorexa LIOK
33 HeTOBEYeCTEA 1 https://m.edsoo.ru
/863ebale
PesepBHBIit ypok. O000IIeHHE TEMBI
34 «Coo01IecTBa U 9KOJIOTHIECKUE 1
CHUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 95

[TPOTPAMME
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https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

1) Buonorus. 10 knacc: yueOHUK 1151 0011e00pa30BaTeI0HBIX OparHu3aIyii: 0aoBbIi
yposensb / B.B.ITaceunuk — M.:IIpocsemenne, 2020

2) buonorudeckuit SHITUKIONEAMYECKUI ciioBapb. M., 1989. 11

3) buonorus .EI'D. KontponbHbie uamMepurenbubie Mmarepuaisl./CocraButenu: I.C.
Kamunona, B.3. PesaukoBa, A.H. Msarkosa. M., 2007.

4) Banosas M.A., Cokonoa H.A., Kamenckuit @.®. bronorus: moaHbii Kype
001eobpazoBaTeslbHON cpeaHel mKoibl. M., 2002.

5) Jlemesza H.A., Kamrok JI.B., JTucos H./I. buonorus B Borpocax u oTBeTax. MUHCK,
1997.

6) [Taceunuk B.B., Kyumenko B.C. u ap. buonorus: COOpHUK 33134 U 3aAaHUH C
orBeTtamu: 9- 11 knaccel. M., 1999.

METOJUYECKUE MATEPHUAJIBI JJIS1 YYUTEJIS
1.JIuteparypa A8 yunTeJIs

1). Baryes A.C., I'ynenkoBa M.A., EneneBckuii A.I'. Buonorus: Bonbliioit cripaBoyHUK st
IIKOJILHUKOB U MOCTYMAOUMX B BY3blL. -M.: [Ipocda, 2004,

2). borrosa U.B. Coophrik 3amau o OO1eii OHONoruy Jyisi MOCTYIAMOMIMX B BY3bL. -M.:
«Onuxkc 21 Bex» «Mup u o6pazoBanuey, 2005;

3) Banosas M. A., CokomnoBa H.A., Kamenckuit @.®. buonorus: mojgHeli Kype
001eodpazoBaTellbHON cpeaHe mKoibl. M., 2002.

4). Koznosa T.A., Kyamenko B.C. Buonorus B Tabmmiax 6-11 xiacesr: CripaBodHoe rocooue.
- M.: JIpoda, 2002,

5). Jlepuep I".1. O6mas 6uonorust. [Toypounsie TecTsl U 3amanust. -M.: «AkBapuymy, 1998;

6) Jlemesza H.A., Kammiok JI.B., JIucoB H.Jl. buonorus B Bompocax u oTBeTax. MHHCK,
1997.

7). TlumenoB A.B., TTumenoBa W.H. buonorus. JIumaktudeckue Marepuaibl K pasziaeny
«O6rmas 6uomorust». - M.: «MzmarensctBo HIIDHACY, 2004,

8).Pebpoa JLB., IlpoxopoBa E.B. AxrtuBHBIE (POpMBI M MeTOIBI OOY4EHHs OHOJIOTHH.
M.: MIpoceerienue, 1997

9).®pocun B. W., CuBornmazoB B. M. ToroBumcss K €IMHOMY TOCYJapCTBEHHOMY
ak3amery: OOmmast onosorus. - M.: JIpoda, 2004. - 216¢.;
2. KomnboTepHoe odecneyeHue
1) TexHuueckue cpeacTBa OOydeHUs: HOYTOYK, MyJbTUMEAUMHBIN MPOEKTOP
2) JlabopartopHblit mpaktukyMm. bruonorus 6-11 knacce (yueOHOE JIEKTPOHHOE H3/IaHKE),
Pecnybnnkanckuii MynsTuMeaua uenrp, 2004
3) Bupryansnas mkona Kupuinna u Medoaus. Ypoku 6uonoruu. YenoBek U €ro 3710poBbe.
4) BuptyanpHas mkona Kupumna u Medonus. Peneturop no ouonorun. OO0 «Kupuin u
Medoauii», 2006
5) Ilpocsemenue. buonorus. Anatomus u ¢pusznonorus yenoseka. MynpbTumeanitHoe
yueOHoe rmocodre HOBOro odpasia.
6) ®u3ukoH. OTkpbITast Ouonorus.2005

3. Tadauubl



4. YueOHO - 1a00paTopHOE 000pyI0BaAHUE

1. Muxkpockon J1abopaTopHBIN

2. KowrmiekTt mocyapl ¥ mpuHaAJIexKHOCTEH st ipoBeacHust JIP
5. HarypajibHble 00bEeKTHI

1. HaGop mukpomnpenapatoB mo pazaeny «O0mas OHoIorus»

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH

HUHTEPHET

Anpeca caiitoB B UHTEPHETE
http://bio.1september.ru- razera «buoaorusy - mpuinokenue K «1 ceHTaops»
www.bio.nature.ru- Hay4HbIE HOBOCTH OHOJIOTHH.
www.edios.ru- Dit1oc - HEeHTp AMCTaHIIMOHHOIO 0Opa3oBanus. WWW.Km.ru/education-
VY4eOHbIe MaTepuallbl U clIoBapy Ha caiite «Kupmn u Medoamii»
http://www.nsu.ru/biology/courses/internet/main.html - Pecypcsl o 6mnooruu
http://infomine.ucr.edu/search/bioagsearch.phtml - ba3a ganubIX M0 OHMOIOrHH.
http://prcnit.ssu.runnet.ru/abiturient/win/liceum/bio_cap.htm - Anatomus.
http://numedsun.ncl.ac.uk/%7Ends4/tutorials/van/anatomy.html - Anaromus.



http://infourok.ru/go.html?href=http%3A%2F%2Fwww.nsu.ru%2Fbiology%2Fcourses%2Finternet%2Fmain.html
http://infourok.ru/go.html?href=http%3A%2F%2Finfomine.ucr.edu%2Fsearch%2Fbioagsearch.phtml
http://infourok.ru/go.html?href=http%3A%2F%2Fprcnit.ssu.runnet.ru%2Fabiturient%2Fwin%2Fliceum%2Fbio_cap.htm
http://infourok.ru/go.html?href=http%3A%2F%2Fnumedsun.ncl.ac.uk%2F~nds4%2Ftutorials%2Fvan%2Fanatomy.html

