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IHHOACHUTEJIBHASA 3AIIMCKA

I[Tpu pazpaboTke MpoOrpaMMsbl O OHOIOTUH TEOPETUIECKYIO OCHOBY IS OTPENEIeHHsI TTOAX0/I0B K
¢dbopMHupOBaHNIO coAepKaHUS ydeOHoro mnpeamera «buomorus» COCTaBWIM: KOHLENTYaJbHBIC
nonoxenuss ®I'OC COO o B3auM0o0OYCIOBICHHOCTH LENei, Copep:KaHHs, Pe3ylbTaToB OOyUeHHS H
TpeOOBaHUII K YPOBHIO MOJTOTOBKM BBHIMYCKHHKOB, IOJIOKEHHs 00 OOIMX Lensx M NpUHIUIAX,
XapaKTepU3yIOUINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpeJHero odmiero odpaszoBanusi B Poccuiickoit
Oenepanyi, a TakKe MOJIMKEHUS 0 criennpuKe OHOIOTHH, €€ 3HAUCHUH B IO3HAHUH JKUBOW TPUPOJIBI U
o0ecrie4yeHnH CyIIeCTBOBAHUSI YeloBeueckoro obmectBa. CoOrjlacHO Ha3BaHHBIM  ITOJIOKEHHUSM,
ofpeJiesieHbl OCHOBHBIE (PYHKIIMH MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMma mo Ouonormu JaéT TpPEACTaBICHHE O IEsAX, 00 oOmiel crpaTeruut OOydeHHs,
BOCIIUTaHUSI W Pa3BUTUSI OOydyaromuMXcs CpeAcTBaMH ydeOHOro mpeamera «buomorus», ompenenser
o0si3aTeNnbHOE MPEAMETHOE COJNEpKaHUE, €ro CTPYKTYpY, paclpeleficHhe Mo pasfesiaM H TeMaw,
PEKOMEHIIyeMYIO TIOCIIEA0BATEIbHOCTh M3YUEHHsI YYeOHOrO MaTepHuaia ¢ YYETOM MEXIPEIMETHBIX W
BHYTPUINIPEJMETHBIX CBsI3€H, JIOTMKH 00pa30BaTelIbHOTO Ipoliecca, BO3PACTHBIX OCOOCHHOCTEH
o0yJaronmxcsl.

B mporpamme 1o OHONOTHH TaKke YYHUTBHIBAIOTCS TPeOOBaHMS K IUIAHUPYEMBIM JMYHOCTHBIM,
METaIrpeMEeTHBIM U MPEAMETHBIM pe3yibTaTaM oOydeHHsl B (JOPMHUPOBAHHU OCHOBHBIX BHIOB y4eOHO-
MO3HABATEIBLHOW JICATCIILHOCTH/YUYCOHBIX JIEHCTBUIA OOYYarOIIMUXCsl TI0 OCBOCHUIO  COJEPIKaHUS
OHMOJIOTUYECKOr0 00pa30BaHUSI.

B mporpamme mo Owmomormm (10-11 xmaccel, 0a30BBIi ypOBEHb) pEANM30BaH IPUHIIUI
MPEEMCTBEHHOCTH B M3yYeHHUU OMOJIOTHH, O6Jarogapsi 4eMy B HEH MPOCMATPHUBAETCS HAIIPABICHHOCTh Ha
pasBUTHE 3HAHMH, CBSI3AHHBIX C (DOPMHUPOBAHMEM E€CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS, LIEHHOCTHBIX
OpPHEHTAlM{ JIMYHOCTH, KOJIOTUYECKOr0 MBILIUICHHS, HPEACTaBICHUH O 3A0pOBOM 00pa3e >KU3HU H
OepeXHBIM OTHOIIIEHHEM K OKpyXaromed mnpupomHoil cpeme. [losromy Hapsgy ¢ u3ydeHHEM
00111€0M0JIOTHUECKUX TEOPHUHl, a TaKKe 3HAHUH O CTPOCHMH >KUBBIX CHCTEM Pa3HOTO PAaHTa U CYIIHOCTH
OCHOBHBIX MPOTEKAIOIIMX B HHUX MPOLECCOB B IporpamMme MO OHOJOIMH YIENCHO BHHMaHHUE
WCIIOJIb30BaHMIO TIOTYYEHHBIX 3HAHWH B ITOBCEAHEBHOW JKU3HU VIS PELICHUs MPUKIAIHBIX 33734, B TOM
yucne:  NpoQWIAKTUKM  HACIEJACTBEHHBIX  3a00JE€BaHMI  YeOBEKa,  MEAMKO-TeHETHYECKOIro
KOHCYJIFTUPOBaHUs, OOOCHOBAaHUSI 3KOJOIMYECKHM IeJIeCOO0Pa3HOro IOBEACHUS B OKpY’Karomei
NPUPOAHON cpelie, aHaIK3a BIUSHUS XO3IHCTBEHHON AESATENbHOCTH YEIOBEKa Ha COCTOSIHUE MPUPOIHBIX
Y UCKYCCTBEHHBIX SKOCUCTEM. Y CHJIEHHE BHUMAHUS K IIPUKIIaJHON HAPaBIEHHOCTH y4eOHOro mpeaMeTa
«buonorus» MPOAUKTOBAHO HEOOXOAWMOCTBIO OOECTICUEHHUS] YCIOBHM Ul pEIleHWs OJHOW W3
aKTyaJlbHBIX 3aJay LIKOJIBHOTO OHOJIOrHYECKOro o0pa3oBaHMs, KOTOpas mpenamnoiaraetT GopMupoBaHue y
o0yyaromuxcsi CIOCOOHOCTH — aJanTHPOBaTbcd K  WM3MEHEHUSAM JWHAMHYHO  Pa3BUBAIOIIETOCs
COBPEMEHHOI'0 MHpa.

Buosnorus Ha ypoBHe cpegHero odiero oopa3oBaHus 3aHUMaeT BakHOe MecTo. OHa obecrieunBaeT
¢dopMupoBaHe y oOydaromuxcs MPEACTABICHUI O HayyHOH KapTHHE MHUpA, pacIIupseT U 00oO0maer
3HaHUS O JKMBOW IMpHpoje, €€ OTIMYUTEIbHBIX NMPHU3HAKAX — YPOBHEBOH OpraHU3alld W 3BOJIOIMH,
co3MaT yCIOBHS JUIS: TIO3HAHWS 3aKOHOB JKMBON TIPUPOJNBI, (OpMHPOBaHUS (PYHKIIMOHATHHOMN
TPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0€30MacHOro o0pasza KH3HH, OSKOJOTHYECKOTO MBIILUICHHS,
LIEHHOCTHOT'O OTHOIIEHUSI K dKHUBOW MPUPOJE U YETOBEKY.

Bonbiioe 3Hadyenre OMOJIOTHST IMEET TAKKE JJ1d pEIICHUA BOCIIUTATCIIBHBIX U Pa3BUBAIOIIUX 3a4a4
cpelmHero ooIero oOpa3oBaHMs, COILMAIM3ANUK OOydYaromuxcs. V3ydenue Ouojioruu obOecreuuBaeT
YCIIOBUA JIA q)OpMI/IpOBaHI/ISI HUHTCIIICKTYaJIbHbIX, KOMMYHHUKAIIMOHHBIX W I/IH(i)OpMaHI/IOHHI)IX HaBBIKOB,
3CTETHYECKOM KYJIBTYPBI, CHOCO6CTByeT HUHTECTpannn OMOJIOTHYECKUX 3HAHHUH C MMPpEACTaBJICHUAMU U3
JPYruX y4eOHBIX MPEIMETOB, B YaCTHOCTH, (U3WKH, XMMHUU M reorpaduu. Ha3BaHHBIE TOIOXKEHUS O
npe/Ha3HaYeHUN Y4eOHOTo npenMmera «BHOIOTHS» COCTaBHIM OCHOBY JJIsl OINPEJCNCHHs MOJXOJI0B K
0TOOpPY U CTPYKTYPUPOBAHUIO €0 COJEPIKaHUs, IPEACTaBIEHHOI0 B IIpOrpaMMe 1o OHOJIOTHH.



Ot0op coaepkanust yueOHOro mnpeamera «buomorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C
MO3HULHUI KyJIbTypoCcOoOOpa3HOTO MOAX0Aa, B COOTBETCTBUH C KOTOPHIM 00YYaroIIrecs AOJKHBI OCBOUTD
3HAHWS W YMEHHMs, 3HauYUMble Ui (HOpPMHUPOBaHUS OOILIeH KyJIbTYpbl, ONpENCSIONINE aJeKBaTHOE
TIOBEJICHUE YEJIOBEKa B OKpY’Kalolledl MpUpPOJHON cpene, BOCTpeOOBaHHBIE B MOBCEAHEBHOW >KM3HU M
MPaKTHIeCKOo aesrenbHocTH. Oco0oe MECTo B 3TOM cUCTeMe 3HAHHMH 3aHUMAIOT JIEMEHTHI COICPIKaHHS,
KOTOpbIE CIy»aT OCHOBOH A7l (hOpMHUpPOBAaHUS MPECTABICHUII O COBPEMEHHON €CTECTBEHHO-HAYYHOMH
KapTHHE MUpPa U HEHHOCTHBIX OPHEHTALUAX JHYHOCTH, CIIOCOOCTBYIOIIMX TYMaHH3aLWH OHOJIOTHYECKOTO
o0Opa3oBaHws.

CTpyKTypupOBaHHE COIEpX)aHUs yueOHOTo MaTepuaia B IporpaMMe 1o OMOJIOTHH OCYIIECTBICHO
¢ y4€TOM NPUOPHUTETHOTO 3HAUYEHHS 3HAHWUU 00 OTIMYUTEIBHBIX OCOOEHHOCTSIX KMBOHM MPHUPOIBI, O €€
YPOBHEBOW OpraHM3allii M 3BOJIONUH. B COOTBETCTBMH C 3TUM B CTPYKType y4eOHOTrO Mpeamera
«buonorusy BeIIENEHBI CIEAYIOIINE COACPKATEIbHbIC THHNUU: «broorus kak Hayka. MeTobl HayYHOTO
no3HaHus», «Kierka kak Owuonmormueckas cuctemay, «OpraHusm Kak OHONOTHYECKas CHCTEMay,
«CucremMa 1 MHOTOOOpa3ue OPraHHUYECKOro MHUPay, «DBOJIONMS JKUBOW MPHPOABD, «IKOCUCTEMBI H
NPUCYIIHE UM 3aKOHOMEPHOCTH.

Lens wusyueHus ydeOHOro mpeamera «buomorus» Ha 0a30BOM ypOBHE — OBIIAJCHHUE
00yYaroIUMHCs 3HAHUSIMU O CTPYKTYPHO-(YHKIMOHAIBHOW OPTaHU3aIMU )KUBBIX CHCTEM Pa3HOTO paHra
U MPUOOpEeTeHUEe YMEHUI MCIOIB30BaTh 3TU 3HAHUS JAJISl TPAMOTHBIX ACHCTBHI B OTHOIIEHHH OOBEKTOB
YKUBOHM MPHUPOJIBI M PELICHHUS Pa3IMYHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctiwkenne 1enu wu3ydeHus ydeOHoro mnpeamera «buomormsi» Ha 0a30BOM  ypOBHE
obecrevunBaeTcs pelIeHneM CISAYIONNX 3aad:

OCBOCHHE OOYYAIOIIMMHUCS CHCTEMBI 3HAHWH O OHMOJOTHMYECKHUX TEOPHUSX, YUYEHHSX, 3aKOHaX,
3aKOHOMEPHOCTAX, THIIOTE3aX, MPaBHIAX, CIYXKAIIUX OCHOBOW Ml (POPMHPOBAHUS TPEACTABICHHUNA O
€CTEeCTBEHHO-HAyYHOW KapTHHE MHpa, O METOJIaX Hay4YHOTO IO3HAaHWS, CTPOSHHH, MHOT000pazuu W
OCOOEHHOCTSIX JKUBBIX CHCTEM Pa3HOTO YPOBHS OPTaHU3AIlNH, BHIIAIOIINXCS OTKPHITHAX U COBPEMEHHBIX
WCCIIEJIOBAHUSX B OMOJIOTHH;

dbopMupoBaHue y OOYyYalONIMXCS IMO3HABATENIbHBIX, WHTEIUIEKTYAIbHBIX H  TBOPYECKHX
CIOCOOHOCTEH B TIPOIECCE aHAIM3a JaHHBIX O MYTSIX Pa3BUTHSA B OMOJIOTMH HAyYHBIX B3TIISAIOB, UACH U
MOJIXOJIOB K U3YYEHHUIO KUBBIX CHCTEM PA3HOTO YPOBHS OpTaHU3aIlNH;

CTaHOBJIEHHE Y OOy4arommxcs oO0IIed KyJIbTyphl, (DYHKIMOHAJIHHOW TPAMOTHOCTH, pPa3BHUTHE
YMEHHI 00BSCHATH U OIEHUBATH SBIICHHS OKPYKAIOIIETO MUPA KUBOH MPUPO/IBI HA OCHOBAaHUH 3HAHHUHA U
OTIBITA, TTOTyYEHHBIX MPU H3YYCHUH OUOJIOTHU;

(dhopMupoBaHue y 00ydYaAIONINXCS YMEHHM WITIOCTPUPOBATh 3HAUYEHHE OMOJOTHYECKHUX 3HAHUHU B
MPAKTHYECKON JIeATENIFHOCTA YeJIOBeKa, pa3BUTHH COBPEMEHHBIX MEIUIWHCKAX TEXHOJOTHA U
arpoONOTEXHOJIOTHIA;

BOCIIHUTaHWE YOEXKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEIOBEKOM JKMBOH TIPUPOJHI,
HEOOXOJMMOCTH OepeXHOro OTHONIEHWs] K Hel, COONIONEHUS STHYECKHX HOPM TNpU TIPOBEICHUHU
OMOJIOTNYECKUX UCCIIEIOBAHUI;

0CO3HAaHKE [IECHHOCTH OMOJIOTMYECKUX 3HAHU JUIS MTOBBILICHUS YPOBHS SKOJIOTHUECKON KYJIbTYPHI,
JUTsE (POPMHUPOBAHYSI HAYYHOTO MUPOBO33PEHHUS;

MpPUMEHEHHE TMPHOOPETEHHBIX 3HAHUM W YMEHWH B IIOBCEIHEBHOM JKM3HHM IS OILEHKHU
TIOCJIEJICTBUN CBOEH JESATENBHOCTH 10 OTHOIICHUIO K OKPYXKaIoIlel cpeje, COOCTBEHHOMY 3710POBBIO,
000CHOBaHUE U COOMIOIeHHE Mep TPO(UITAKTHKHY 3a00JIeBaHNH.

B cucreme cpennero odmiero oopazoBanus «buomnorus», nzyuaemas Ha 6a30BOM YpOBHE, SIBJISIETCS
00s13aTeIbHBIM YUEOHBIM MPEAMETOM, BXOAIIMM B COCTaB MPEIMETHON 00sacTh «EcTecTBeHHO-HAYYHBIS
IpeaAMETBD).

st u3ydeHus OMOJIOrMM Ha 0a30BOM YPOBHE CPEIHEro o0Iero o0pa3oBaHMs OTBOAMTCA 68
gacoB: B 10 kmacce — 34 gaca (1 gac B Henmeno), B 11 kmacce — 34 gaca (1 gac B HeAeI0).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorns kak Hayka.

Buonoruss kak nHayka. CBf3b OHOJOrMHM C OOLICCTBEHHBIMH, TEXHMYECKHMH M JIPYTUMH
€CTEeCTBEHHBIMU HayKaMH, Qpuiocoduelt, STUKOH, 5CTeTHKON 1 mpaBoM. Poib Oronoruu B GopMUpoBaHUT
COBpPEMEHHON Hay4yHOH KapTHHBI Mupa. CrcTeMa OMOJIOTHYECKUX HAYK.

MeTtoapl TO3HaHUs JKMBOM TpUpOAbl (HAONMIOJCHWE, HKCIEPUMEHT, ONHCAaHHE, H3MEpEHUE,
KJaccuUKalys, MOACITUPOBaHUE, CTATHCTHUECKast 00pabOTKa NaHHBIX).

JdeMoHcTpanum:

[optpetst: Y. Hapsun, I'. Mennens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabnuie! 1 cxeMbl: «MeToAbI TO3HAHUS KUBOW IPHUPOIBD).

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

[Mpaktudeckas padota Ne 1. «Mcnonbp3oBaHue pa3TUIHBIX METOJOB IPU H3YYCHUH OHOIOTUYCCKUX
00BEKTOBY.

Tema 2. /KuBble cucTeMBbI M UX OPraHu3anms.

JKusble cucrembl (OMocucTeMBbl) Kak MpeaMeT u3ydeHus O0Monorud. OTIHYHe KUBBIX CUCTEM OT
HEOPraHUYECKOW MPUPOIBI.

CpoiicTBa OMocHcTeM M UX pa3HOOOpazue. YPOBHM OpTraHU3alMd OMOCHCTEM: MOJEKYJSPHBIMH,

KJIETOUHEIH, TKaHEBEIH, OpraHU3MEHHBIN, MONYJISILUOHHO-BUIOBOM, SKOCHUCTEMHBIN
(6buoreonieHOTHYECKHHA ), OOC(HEPHBII.
JdeMoHcTpanum:

TaOnuie! 1 cxembl: «OCHOBHBIEC IPU3HAKH KU3HI», «YPOBHHU OPraHU3ALMH )KUBOU IPUPOABD.

O6opynoBanue: Moaenb monekynsl JJHK.

Tema 3. XumMHYecKMil COCTAB U CTPOEHUE KJIETKH.

XUMHUYECKHH COCTaB KJIETKH. XUMHUYECKUE DJIEMEHTBI: MAKPOAJIEMEHTBI, MUKPO3JIEMEHTHL. Boaa n
MUHEpAJIbHBIE BEIECTBA.

OyHKIMM BOJIBI 1 MUHEPAIBHBIX BelIeCTB B KieTke. [lognepxanne ocmoTryeckoro 0anaHca.

benku. CoctaB u crpoeHue OenkoB. AMHHOKHCIOTBI — MOHOMephl OenkoB. HeszameHumble u
3aMEHHMbIE aMHHOKHCIOTHl. AMHHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYPbl OEIKOBOH MOJEKYJIbI
(nepBuuHas, BTOpUYHAs, TPETUYHAS M YETBEPTHUYHAs CTPYKTypa). XUMHUYECKHE CBOWCTBA OEJIKOB.
buonornueckue GpyHKInu OEIKOB.

DepmeHThI — Oronornueckue karanuzatopsl. CTpoeHne pepMeHTa: akTUBHBIA LEHTP, CyOcTpaTHas
cneun¢uunocts. Kopepmentrl. Buramunsl. OTiinuns GepMEHTOB OT HEOPraHUYECKUX KaTalu3aTOPOB.

YrneBogpl: MOHOcaxapuibl (TJIFOKO3a, pubo3a M Jae30Kkcupubo3a), aucaxapuisl (caxaposa,
JIAKTO32) U ToJIMcaxapuabl (Kpaxmal, TIIUKOreH, [eJUTono3a). buoigornyeckrne GpyHKIMN YrieBOIOB.

Jlurmmmapr: Tpurnmuuepuasl, docdomununel, crepouasl. ['mapoduiabHO-rHIPOGOOHBIE CBOMCTBA.
buonornueckue ¢yHkuum aunuaoB. CpaBHEHHE YITIEBOAOB, OEJIKOB M JIMIWAOB KaK HCTOYHHKOB
SHEPTHUH.

Hyxkneunoseie kucnotel: JIHK u PHK. Hykieotunbl — MOHOMEpHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢pynknuu JJHK. Crpoenne u pynkuun PHK. Bugst PHK. AT®: ctpoenue u GpyHKIUH.

Huronorus — Hayka o kierke. KierouHass Teopust — mpuMep B3auMOJICHUCTBUS HJeH U (DAKTOB B
HAayYHOM NIO3HAHWU. METONbI H3YYEeHUS KIETKH.

Krmerka kak mnenoctHast »xuBas cucrtema. OOmmMe TpPHU3HAKK KIETOK: 3aMKHyTas Hapy)KHas
memOpana, Moneky:bl JJHK kak renerndeckuii anmapar, cuctemMa CHHTE3a Oelika.

Tumbl  KJIETOK:  dyKapHoTH4eckas ¥ npokapuoTwueckas. OcoOEHHOCTH  CTpPOeHHS
MpoKapuoTHieckoi Kietku. Kierounas crtenka Oakrepumif. CTpoeHHE JyKapHOTHYECKOW KIIETKH.
OCHOBHBIC OTIMYHS PACTUTCIIHHOMN, )KUBOTHOM ¥ TPUOHOMN KIICTKHU.



[loBepXHOCTHBIE CTPYKTYpbl KIJIETOK — KICTOYHAs CTEHKAa, TJMKOKAJIUKC, HUX (QYHKLIUH.
[Ina3maruueckas memOpaHa, €€ cBoiicTBa U ¢pyHkuun. LluTomnasma n eé opranonasl. OrHOMeMOpaHHBIE
opraouasl kierku: OIIC, ammapar I'onbmxu, sim3zocoMbl. IToyaBTOHOMHBIE OpPraHOMIBI KIIETKH:
MUTOXOHJpPUH, MIacTuabl. [Iponcxoxaenne MUTOXOHApUI U TuacTul. Bunel nnactun. HememOpanHbie
OpraHouzbl KJIETKH: PHUOOCOMBI, KJIETOYHBIH ILIEHTpP, LCHTPHUONH, PECHHYKH, KIYTHKH. DYyHKIUH
OpraHouOB KJIEeTKH. Brmrouenus.

Anpo — perymaropHbiii HeHTp kineTkd. CTpoeHue szapa: siuepHas 000704YKa, KapuoIlia3Ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHIOPT BEIIECTB B KIETKE.

JdeMoHcTpanum:

[Moptpetsi: A. Jlesenryk, P. I'yk, T. IlIBann, M. [lneiiaen, P. Bupxos, Ix. Yorcon, @. Kpuxk, M.
Vunkunc, P. ®panxnun, K. M. bap.

Huarpammsel: «Pacnpesenenie XUMHUYECKUX 3JIEMEHTOB B HEXUBOW mpupoae», «Pacnpenenenue
XUMHYECKUX IEMEHTOB B KUBOU MPUPOJEN.

Tabmuuer u cxemsbl: «[lepromuyeckas TabnMa XUMHYESCKUX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJIBI
BOIbI», «buocuHTe3 Oenka», «CtpoeHune Mosekynsl Oenka», «Ctpoenue depmenta», «HykiaenHoBble
kuciotel. JTHK», «Ctpoenune monexkyiast ATD», «CtpoeHne sykapuoTHyeckod KiIeTku», «CTpoeHue
JKUBOTHOHN KJeTKn», «CTpoeHHe pacTUTENbHON KIeTKn», «CTpoeHHe MpOKapHOTHUECKON KIIETKHY,
«CTtpoeHue sapa KIETKN», «YTICBOAB, «JIUMUIBI.

O06opynoBaHue: CBETOBOH MHKPOCKOI, 000pyJOBaHUE JIs IPOBEICHUS HAOMIOACHUH, H3MEPECHUH,
IKCIEPHUMEHTOB, MUKPOIIPENapaThl paCTUTEIbHbIX, )KUBOTHBIX U OaKTepHaIbHBIX KIETOK.

JlaGopaTopHble U MPaKTHYeCKUe PadOThI:

Jlaboparopuas pabota Ne 1. «/3ydeHne KaTamUTHUECKON aKTHBHOCTH (JEpMEHTOB (Ha TIpUMeEpe
aMHJIa3bl WK KaTanasbl)».

JlaboparopHas pabota Ne 2. «3ydueHne CTpOCHHS KIETOK PACTEHHH, )KUBOTHBIX W OaKTEepHd MO
MHKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUE.

Tema 4. /KuzHenesiTeIbHOCTh KJIETKH.

OOMeH BemecTB, WM MeTaboIu3M. ACCUMWIAIMS (IDIACTHYCCKUH OOMEH) W JUCCHUMUIISITISL
(oHepreTryeckuii 0OOMEH) — JBE CTOPOHBI €OMHOTO Mpolecca MeTadoau3ma. Poib 3aKOHOB COXpaHEHUs
BEIIECTB U SHEPIrUH B IOHUMaHUH METa00IM3Ma.

Tumbl oOMeHa BemecTB: aBTOTPOQHBIN 1 reTepoTpodHblil. Ponb ¢pepmenToB B 0OMEHE BeLecTB U
MIPEBPAILICHAN SHEPTUHU B KIIETKE.

®orocunres. CreroBast U TeMHOBas (asbl porocunTesa. Peakuuu gortocunresa. IhdhekTHBHOCTD
¢dorocunTesa. 3HaueHne HoTOCHHTE3a AJIs )KM3HU Ha 3emute. BiusiHue ycinoBuil cpeabl Ha GOTOCHHTE3 U
CHOCOOBI MTOBBILIEHUS €0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUI.

XemocuHTe3. XeMOCHHTE3UpYIolye OakTepuu. 3HaYeHHE XeMOCHHTEe3a ISl )KU3HHU Ha 3emiie.

OHepreTnueckuii oOMeH B KJeTKe. PacrieruieHne BelecTB, BbIIEICHHE M aKKyMYyJHMpPOBaHHE
SHEPruy B KJIETKe. DTalbl dHEepreTuyeckoro oomena. ['nmukonus. bpoxkenne u ero Buasl. Kucnopoanoe
OKHCJICHHE, WIN KileTouHoe nawixaHue. OxuciaurensHoe (ocdopunmupoBanue. OPPEeKTHUBHOCTH
JHEPreTHIECKOro OOMEHa.

Peaknun marpuunoro cunresa. ['enermueckas madopmanus u JJHK. Peanuzanus renerndeckoit
uHpOpMaIUK B KileTKe. ['eHeTH4YecKknit Ko U ero cBolicTBa. TpaHckpumius — MaTpuuHbiid cuaTe3 PHK.
Tpancnsmus — 6mocuHTe3 Oenka. DTambl TpaHcmsuuu. KoxnpoBanne aMHUHOKHCIOT. Pons pubGocom B
O6uocuHTe3e Oelika.

Heknerounsle ¢opmbl xu3Hn — BUpychl. Hctopus otkpeitus BupycoB (/. WM. VBanoBckwuii).
OCOoOCHHOCTH CTPOCHUS M XH3HEHHOTO IMKIIA BUPYCOB. bakrepuodaru. bone3snu pacteHni, s)KUBOTHBIX U
4eNoBeKa, BbI3bIBaEMbIC BHpycamu. Bupyc nmmyHonedummra yenoseka (BUY) — Bo30ymurens CITN1a.
OOparHasi TpaHCKpHWIIIUS, peBepraza ®u uHTerpasa. [IpodunakTuka pacnpoCTpaHEHUS BHPYCHBIX
3a00JeBaHUH.

JdemoHcTpanuu:



IToptpetsr: H. K. Konbnos, 1. U. iBanosckuit, K. A. Tumupszes.

Tabmurel U cxembl: «Tunbel TUTaHu», «MeTabonu3m», «MUTOXOHIPU», «IHEPreTHUSCKUN
oOMeny, «Xnoporutacty, «Dorocunresy, «Ctpoerne JJHK», «CtpocHre U (hyHKIIMOHUPOBAHUE TCHAY,
«Cunres Oenkay, «'eHeTndeckuii Koy, «Bupyce», «bakrepuodaru», «CTpoeHUE U KU3HESHHBIN UK
Bupyca CIIW/]a, 6axteprodaray, «Pemmukammsa JHK».

OGopynoBanue: moaenu-amuinkayu «Yapoenue IHK u Tpanckpunmusy», «buocuntes Oenkay,
«CTtpoeHue KIeTKu», Moaens cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHe M HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KieTouHbI# 1K, WK SKU3HCHHBIN UK KieTku. MHTepdasza u mutos. [Iporecchl, npoTekaroiye
B uHtepdase. Permukanus — peakius marpuanoro cuHre3a JJHK. Ctpoenne xpomocoM. XpOMOCOMHBIN
HA0Op — KapuOTHIL. J[MIJIONTHBIN W TaIUIOUIHBIA XpOMOCOMHBIE HaObopbl. Xpomaruasl. [{utonoruueckue
OCHOBBI PA3MHOXKCHUS M UHIUBUTyaJIbHOT'O PA3BUTUSI OPTaHU3MOB.

Henenune wimetku — muto3. Craguum murtosa. [Iporeccel, MpoOUCXOASIINE HA Pa3HbIX CTaIuix
MHTO3a. bUOJOrHYeCcKU CMBICT MUTO3A.

[Tporpammupyemasi ruOeb KICTKHA — arlonTo3.

®dopMbI pa3sMHOXKEHHSI OpPraHHU3MOB: Oecrojioe W TOJoBOe. Buabl Oecrosioro pa3MHOXKEHUS:
JICJICHUE HAJBOE, IIOYKOBAHHME OJHO- M MHOTOKIETOYHBIX, CIIOPOOOpa30BaHUE, BEreTaTUBHOC
pasMHOXKeHue. VICKyCCTBEHHOE KIIOHUPOBAHUE OPTraHU3MOB, €TI0 3HAUCHUE /IS CEICKIIUU.

ITonmoBoe pasmMHOXKEHHE, €r0 OTINYHS OT OECIOI0TO.

Meiioz. Ctaauu meiiosa. [Iporiecchl, mpoucxoasaiue Ha cTaausx Meiosa. [loBegerne XxpoMmocoM B
Meroze. Kpoccunrosep. buosornueckuii cMbICI U 3HAYE€HUE MEH03a.

I'amerorene3 — mpomecc 00pa30BaHWS TOJOBBIX KIETOK Y JKHBOTHBIX. lloNOBBIE IKeme3bl:
CEMEHHUKH U SnIHUKHN. O0pa3oBaHUe U Pa3BUTHE MOJIOBBIX KIETOK — raMeT (CIiepMaTo30uI, STHIeKIeTKA)
— cmepMaroreHe3 W oBoreHe3. (OcoOEHHOCTH CTPOCHHS SUNEKIETOK W CHEPMaTO30U[OB.
OmnonorBopenue. [lapTeHorenes.

WnnuBunyansHOe pas3BUTHE (OHTOreHE3). OMOpHOHaNbHOE pa3BuTHE (dMOpHOreHes). OTarbl
SMOPUOHAIBHOTO PpA3BUTHS Y T[O3BOHOYHBIX JKUBOTHBIX: JPOOJIEHWE, TacTPYJSIIHs, OpPTraHOTeHEs.
[loctaomOpronansHOEe  pa3BuTHE. THIBI  TOCTIMOPHOHAIILHOTO — Pa3BUTHA:  TMPSAMOE,  HEMpsIMOoe
(mmunHOYHOE). BrimsiHue cpepl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BEI3HIBATH BPOXKIEHHBIE
YPOICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 IBETKOBOI'O PACTEHUA: CTPOCHHE CEMEHH, CTaIuu
Ppa3BUTHSL.

JdeMoHcTpanum:

Tabmumelr 1 cxembl: «DOpMBI Pa3MHOKEHUS OPraHU3MOBY», «/IBOWHOE OILTOMOTBOpEHHE Y
[[BETKOBBIX pacTeHUi», «BereraTMuBHOEe pa3MHOXEHHE pacTeHHil», «JleneHne KIeTKu OakTepuii»,
«CTtpoeHue mOJIOBBIX KIETOK», «CTpoeHue XxpomocoMbly, «Knerounslid mukmy, «Pemnmukanus JHK»,
«Muro3sy, «Meioszy, «IIpsimoe u HenpsiMoe pa3BUTHEY, «]'aMETOTeHE3 Y MIIEKOMUTAIOMINX U YEIOBEKaY,
«OcCHOBHBIE CTaJUU OHTOTECHE3a.

OGopyZoBaHHE:  MHUKPOCKOI, MuUKporpenapaTbl  «CrepMaTo30uibl  MIIEKOIHTAIOLIETOY,
«SlinekireTka MIeKonuTaromero», «KapuoknHes B KIETKaxX KOpeImKa JTyKa», MarHUTHAs MOJENb-
amiukanus «Jlenenue xkiuetkm», moaens JJHK, Mmogens Merada3Hoit XpoOMOCOMEL.

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

Jlaboparophas pabora Ne 3. «HaOroeHre MUTO3a B KJIETKaX KOHYMKA KOPEIIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpeTrapaTax.

Jlaboparophass pabora Ne 4. «M3ydyeHWe CTPOEHHS IIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKPOIIpeTrapaTax.

Tema 6. HacjiecTBEHHOCTh M U3MEHYHMBOCTb OPraHU3MOB.

[IpeameT u 3amaum TeHETHKHU. VIcTOpUS pa3BUTHS T€HETHKU. POJIb MUTOJIOTHH U SMOPHOJIOTUH B
CTAaHOBJICHUM TCHETHKH. BKiag poCCHMCKMX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE TCHETHKHA. METOIBI



TeHeTUKH  (THOPUIONOTHYECKUH, LUTOreHETHYECKUH, MOJIEKYIsipHO-TeHeTHYeckuit). (OCHOBHBIC
reHeTu4eckue NoHsITHs. ['eHeTuueckass CUMBOJIMKA, UCIIONb3yeMasi B CXeMaX CKpEIIMBaHUM.
3aKOHOMEPHOCTH HacJeq0BaHUs TPU3HAKOB, ycTaHOBIeHHBIe [. Mennmenem. MoHoruOpuaHoe
CKpelrBaHue. 3aKoH eIUH0-00pa3us rHOpua0B NepBOro nokoseHus. [lpaBuino noMuHupoBaHUs. 3aKOH
pacileruieHns Ipyu3HakoB. I 'unores3a ynuctoTsl raMeT. [loHOe U HEMOJIHOE TOMHUHUPOBAHHUE.

JurnbpuaHoe ckpemnBaHue. 3aKOH HE3aBUCHUMOTO HaclieI0BaHus IpU3HaKkoB. Llutorenernueckue
OCHOBBI ~ JUTMOPHIHOTO  CKpEIIMBAaHMA.  AHaTU3Upymollee  cKpeumuBaHue.  Vcmonmb3oBaHue
AHATM3UPYIOIIETO CKPELIUBAHUS IS OTIpeesICeHHS TeHOTUIIa 0COOH.

CuensieHHOe HacienoBaHue Npu3HakoB. Pabora T. Moprana mo cueluieHHOMY HaclleIOBaHHIO
reHoB. Hapyiienue cuernienys TeHoB B pe3ysIbTaTe KPOCCHHIOBEPA.

XpOMOCOMHas TEOPHs HACNIEACTBEHHOCTH. | eHETHUECKUE KapThl.

I'enetuka mnona. XpOMOCOMHOE OINpeAesieHHe IMojia. AyTOCOMBI M TIOJOBBIE XPOMOCOMBI.
I'omorameTHsle U rereporamMeTHele oprauu3msl. HacnenoBanue Npu3HakoB, CHEIUIEHHBIX C ITOJIOM.

N3meHunBoCTh. Buabl M3MEHUMBOCTH: HEHACJEICTBEHHAs W HacJeACTBEHHass. Ponb cpenpl B
HEHACJIEICTBEHHOU HU3MEHYUBOCTH. XapakTepucruka MO (PHUKATUOHHON HU3MEHYUBOCTH.
Bapuanvonnslif psa W BapualnuoHHas KpuBas. Hopma peakuuu mnpusHaka. KomuuecTBeHHbIE U
KadeCTBEHHbIC IPU3HAKU M MX HOpMa peakiuu. CBOWCTBa MOAM(PHUKAIMOHHONW H3MEHYNBOCTH.

HaCHCI[CTBeHHaSI, WNJIIM TCHOTUITMYCCKasl, U3BMCHYNUBOCTD. KOM6I/IHaTI/IBHaﬂ H3MEHUYMBOCTEL. Melo3 u
MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOW HM3MEHUMBOCTH. MyTallMOHHAs HW3MEHYHBOCTb.
Knaccupukanms wmyrtaumid: TeHHBIE, XPOMOCOMHBIC, TE€HOMHBIE. YacToTa W TPUYMHBI MYyTalWi.
Myrarennpie (QakToppl. 3aKOH TOMOJIOTHYECKHX PAJOB B HACIEACTBEeHHON wm3MmenunmBoctn H. .
Bagunosa.

Bresinepras HaCIIeICTBEHHOCTh U M3MEHYHUBOCTD.

I'enetuka 4yenoBeka. Kapuotun yenoBeka. (OCHOBHbIE METOIbl T€HETUKH  YEJIOBEKA:
TeHEAJIOTUYECKHA, OJM3HEIOBBIH, ITUTOT€HETHIECKUN, OMOXUMHYECKHN, MOJEKYISIPHO-TEHETHIECKUIL.
CoBpeMeHHOe Olpe/ielieHne TEeHOTHUIIA: ITOJIHOTEHOMHOE CEKBEHHPOBaHWE, T'€HOTHIIMPOBAHUE, B TOM
yucie ¢ nomotnbto [11[P-ananmnza. HacnencTBeHnspie 3a001eBaHns YeIOBEKa: TeHHbIE 00JIe3HU, OOJIE3HH C
HACJICJICTBEHHON NPEeIpaciooKeHHOCThIO, XPOMOCOMHBIE Oone3nu. CoMaTudecKkre W TeHepaTHUBHBIC
myTtanuu. CTBoNOBBIe KieTKH. [IpuHIMTIBI 3M0pOoBOrO 00pa3a >KW3HH, AMATrHOCTHKH, MPO(PHUIAKTUKA U
JIEYCeHUsI TeHETUYEeCKNX Oose3Heil. MenuKo-reHeTHYecKoe KOHCYJIbTHPOBaHHEe. 3HAUEHHE MEIUITTHCKON
TE€HETHKH B MIPEIOTBPAIICHNH U JICUSHUN TeHETHYECKUX 3a00JIEBAaHUI YeIIOBEKA.

JdeMoHcTpanum:

IToptperst: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Uersepukos, H. B. Tumodees-PecoBckuii,
H. U. BaBuios.

Tabmuis! u cxembl: «MOHOTHOPHUIHOE CKpPEIIMBAHUE U €r0 IUTOTEHETHYEeCKash OCHOBAY, «3aKOH
pacIieruieHdss W €ro IIMTOTeHeTHYecKas OCHOBa», «3aKOH YHCTOTHI TameT», «JlurnbGpumHoe
CKpemurBaHuey, «Lluromornyeckue OCHOBBI JUTHOPUIHOTO CKPEIIMBaHU, «Meiio3y, «B3anmozeiicTBrue
aJUIeNIbHBIX TE€HOB», «['€HeTHYecKHe KapThl pPacTeHHM, XKMBOTHBIX MU 4YellOBeKa», «['eHeTnka momay,
«3aKOHOMEPHOCTH HACJIEAOBAaHUA, CLEIUICHHOTO C mojom», «KapuoTumbl uenoBeKa U KUBOTHBIX,
«Bugsl m3MeHuHMBOCTHY, «MoanpukaoHHas W3MEHYHBOCThY», «HacnemoBanue pesyc-akropay,
«l"eHeTHKa rpymi KpoBu», «MyTaloHHas U3MEHUUBOCTbY.

OOopymoBanne:  MoJeNH-anmIuIMKanuu — «MoHoruOpuaHOEe  CKpemuBanue»,  «HemomHoe
TOMUHUpOBaHHME», «JlurumbpumaHoe ckpemuBanme», «llepekpécT XpoMOCOM», MHKPOCKON M|
Mukpornpenapat «JIpo3odunay (Hopma, MyTaiuu (GOpPMbI KPbUILEB U OKpPAacKH Teja), repbapuii «I'opox
IIOCEBHO».

JlaGopaTopHble U MPAKTHYECKHE PA0OTHI:

Jlaboparophast paGora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHUAHOIO U JUTHOPHIHOIO
CKPELIMBaHUS Y IPO30(HIIBI Ha TOTOBBIX MUKPOTIpENapaTaxy.

Jlaboparophast pabora Ne 6. «l3yueHue MOAU(PHUKAIMOHHON H3MEHYHMBOCTH, ITOCTPOCHUE
BApUAITMOHHOTO Psifia U BApUALIUOHHOW KPUBOII».



JlaGoparophas pabota Ne 7. «AHanu3 MyTauui y Apo30¢uIibl Ha TOTOBBIX MUKpOIIpEnapaTax».

[Ipaktnueckas padota Ne 2. «CocraBieHue 1 aHaIu3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenexkuus Kak Hayka M IIpolecc. 3apoKIEHHE CeJleKIMH W jaoMecTHkauusd. Yuenue H. U.
BaBuioBa o0 ULeHTpax NPOHMCXOXKICHHS W MHOrooOpasusi KyJdbTYpHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKJICHUS TOMAIIHUX KUBOTHBIX. COpT, HOpOJa, ITAMM.

CoBpeMeHHBIE METOJIBI CeNeKIMH. MaccoBbI U MHAMBHIYATbHBIH OTOOPHI B CEJIEKIIMN PaCTEHHUH
u KUBOTHBIX. OleHKa dKcTepbepa. BIM3KOpoICTBEHHOE CKpellMBaHWE — MHOPWUAMHT. UwncTas JTUHHA.
CkpemmBanue 4YUCTHIX JHHUH. ['eTeposuc, mnu rubpugHas cuia. HepoAcTBeHHOE CKpeUIMBaHUE —
ayropunuar. OtpanéHnas ruOpuanszanus u e€ ycrexu. VICKycCTBEHHBI MyTareHe3 W MOJy4eHHUe
MOJIUIUIONI0B. JJOCTHKEHNS CENEKIIMH PACTEHUH, KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonornss kak oOTpacnb MPOU3BOJACTBA. ['€HHas WHXKEHepus. OTambl CO3/JaHUA
pexomOuHanTHoi [IHK u Tpancrenuoix opranu3moB. Knertounas wmxenepus. KieTouHble KyJbTYpBI.
MuKpoKkJIoOHaIbHOE pa3MHOKEHHe pacTeHuit. Knonuposanue BBICOKOIPOAYKTHUBHBIX
CEIIbCKOXO3SIMCTBEHHBIX OPTaHU3MOB. DJKOJOTHYECKHEe U dThdeckue mpodiembl. MO — reHeTndecku
MOJU(QHUINPOBAHHBIC OPTaHU3MEI.

JemoHcTpanuu:

Ioptpetsi: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. ®. lBanos.

Tabmuuel u cxembl: kKapta «LIeHTpBI POUCXOXKICHHUS U MHOT000pa3Hsl KyJIbTYypHBIX PacTECHHI»,
«[lopoapl IOMalIHUX >KUBOTHBIX», «CopTa KyJNbTYpHBIX pacTeHUit», «OTnanéHHas THOpUAN3AIMY,
«Paboter axkagemuka M. @. Usanosay, «Ilomumionaus», «OOBEKTbI OHOTEXHOMOTHN», «KIIeTOUYHBIE
KyJBTYpBI H KIIOHHpOBaHUEY, « KOHCTpyrpoBaHNe U IEPEHOC TEHOB, XPOMOCOM.

Ob6opynoBanue: MyJISDKH IUIOJOB M KOPHEIJIONOB AMKHUX (OPM M KyJIbTYpPHBIX COPTOB PacTECHHIH,
repOapuii «CenbCKOX03HCTBEHHBIE PACTEHUSY.

JlaGopaTopHble H MPaKTHYeCKHe PadOTHhI:

Okckypeusi «OCHOBHBIE METOABI M JIOCTIDKEHHUSI CENeKLIMHM pPacTeHHMH W KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHILHIO, IUIEMEHHYIO (hepMy, COPTOUCTIBITATENbHBIA YUYACTOK, B TEIUIMIHOE XO35HCTBO,
71a00paTopuIO arpOyHUBEPCUTETA MIIM HAYYHOT'O LICHTPA)».

11 KJIACC

Tema 1. DBoIIOUOHHASA OHOTIOTHS.

IIpennocbuIK BO3HUKHOBEHHS 3BONIOLMOHHONW TEOpUH. ODBONIOIMOHHAS TEOPHUs U €€ MeCTO B
Ouosiorun. BinsHue 3BOIIOLMOHHON TEOPHUHU HA PAa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBuzerenscTBa 3BOMOLMHU. [lasleoHTONOrHYECKHE: TIOCIEIOBATEIBHOCTE IOSIBJICHUS BHIOB B
NaJICOHTOJIOIMYECKOH JleTonucH, nepexoausie ¢popmbl. buoreorpaduueckue: cxoAcTBo U pazanuue GayH
1 (QJIOp MATEPUKOB U OCTPOBOB.

OMOpHOJIOTHYecKHe: CXOICTBA M pa3yinuus HSMOPHOHOB Pa3HBIX BHJAOB II03BOHOYHBIX.
CpaBHUTENBPHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTHYHBIE, PYJUMEHTAPHBIE OPraHbl, aTaBU3MBI.
MonekynapHO-OMOXHUMHUYECKHE:  CXOJACTBO  MEXaHHU3MOB  HACJIEACTBEHHOCTH W OCHOBHBIX
MeTaboNINYeCKUX MyTeH y BCEX OPraHn3MOB.

OomroronHas teopusi Y. apsuna. [Ipeamochuiki BOZHMKHOBEHHS JapBHHW3MA. JIBKylume
CHJIBI 3BONIONMK BUAOB N0 JlapBuHYy (M30BITOYHOE pa3MHOXKEHHE IPH OTPAHWUYEHHOCTH PECYPCOB,
HeomnpeaeaEHHas H3MEHYMBOCTh, 00PH0a 3a CYIIECTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas teopus 3Bononnu (CTI) n e€ 0OCHOBHBIE MOTOKEHUSI.

MuxkposBomonus. [lomynsius Kkak eAMHATIA BUAA U SBOTIOIHIH.

Jdewkyme cwmibl  (pakTopsl) 3BONIONMU BUJIOB B Tpupojae. MyTalMOHHBIA TIporecc |
KOMOWHATHBHAsI N3MEHYMBOCTh. [lomynsiimoHHbIe BOJHBI | Apeiid renos. M3onsims u Murpanms.

EcTecTBeHHBII 0TOOP — HANIPABILIONTHI (hakTOp SBOIOITNH. DOPMBI €CTECTBEHHOTO 0TOOpA.



[IprucnocoOneHHOCTs OpPraHU3MOB Kak pe3yiabTaT 3Boitonuu. I[Ipumepsl mpucmnocobiaeHuit y
Opranu3mMoB. ApoMop¢03bl U HIUO-aJaNTALIH.

Bung wu BumooGpasoBanme. Kputepum Buzma. OcHoBHble (opMBI  BHI00OPa30BaHUSL:
reorpapuueckoe, 3KOJI0rH4YecKoe.

MakposBomonusi.  DPopMmbl  3BoMONMH:  (QUIETHYECKAs, IWBEPreHTHas, KOHBEPTeHTHa,
napamiensHas. HeoOpaTuMocTh SBOTIOIHY.

IIpoucxoxaenue OT HeCHEeIUaTU3UPOBAaHHBIX MpenkoB. IIporpeccupyromas crenuamTu3anus.
AnanTuBHAasA paguanus.

JdeMoHcTpanum:

Ioptpertsr: K. Jlunnel, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, .
Mrosnep, A. H. Cesep1ios.

Tabmuuer u cxembl: «Pa3BuTHE OpraHMYeckoro Mupa Ha 3emie», «3apOIbIIH IO3BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukc», «Dopmbl O0OppOBI 3a cymiecTBOBaHHE», «EcTecTBeHHBI OTOOPY,
«MHoroo0pasue copToB  pacTeHHit», «MHoOrooOpasue TOpOJ  KHUBOTHBIX», «llomymsauumny,
«MyTaloHHasT HM3MEHYHBOCTB», «ApoMopdosbl», «Manmoamantanumm», «OOmas aereHepanusy,
«dBmwxymue cuibl sBomonuuy, «Kapra-cxema mapmipyra mytemrectBust Y. JlapsuHa», «boprba 3a
cymiectBoBanue», «llpucnocoOneHHOCTs — opraHusmMoBy», «leorpaduueckoe  BHI00Opa30OBaHUEY,
«JKONIOru4ecKoe BHU1000pa3oBaHUe).

O06opynoBaHue: KOJUIEKIINS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OD IJIOJI0B U CEMSIH,
Koyuteknust «lIpuMepsl 3alIUTHBIX MPHUCIIOCOONEHUI Y )KUBOTHBIX», MOJieNlb «OCHOBHBIC HAIPaBICHUS
3BOJIIOLMNY, 00bEMHAsE MoJeNb «CTPOCHUE TOJIOBHOTO MO3Ta IT0O3BOHOYHBIX).

Buoreorpaduueckas kapra Mupa, KomwieKuus «PopMbl COXPaHHOCTH MCKONAEMBIX XHBOTHBIX H
pacTeHuii», Mmogenb anmukanusa —«llepekpéct Xpomocom», BiIaxHele mpemapaTsl «PaszBuThe
HacekoMoro», «Pa3Butue mArymkn», Mukpormpenapat «/Ipo3zoduna» (Hopma, Myranuu GOpMbl KPbLIEEB
Y OKpPAaCKH Tela).

JlaGopaTopHble U MPAKTHYEeCKHE PA0OTHI:

JlaGoparopnast padora Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

JlaGoparophast padora Ne 2. «OnucaHue NpUCIIOCOOJICHHOCTH OpraHu3Ma U €€ OTHOCHUTEIHHOTO
XapakTepay.

Tema 2. Bo3HnKkHOBeHHMe M pa3BUTHE KU3HH Ha 3emJie.

JloHay4HBIE TPECTaBICHUS O 3apOKACHNH KU3HU. HaydHble rUNOTE3bl BOSBHUKHOBEHUS JKU3HH Ha
3emiie: abHoreHes U MaHCepMus. XUMHUYeCKas HBOTIONUs. AOMOTeHHBI CUHTE3 OPTaHNYECKUX BEILECTB
W3 HEOPraHMYECKUX. DKCIEPUMEHTAIBHOE MTOATBEPKICHNE XUMHUIECKON »Bomonuu. HavanbHble aTansl
Oomornoruueckoit sBomoruu. ['wmoresa PHK-mmpa. ®dopmupoBanne MeMOpaHHBIX CTPYKTYp |
BO3HUKHOBEHHE NPOTOKJIETKH. [lepBrle kieTknm M ux sBomonus. POpMHUPOBAHUE OCHOBHBIX TIPYII
JKUBBIX OPTaHU3MOB.

Pa3Butne xu3HM Ha 3emie 1o 3paM U nepuogam. Karapxei. Apxelickas U IpoTepO30HCKas 3pHI.
[laneosolickass spa u €€ mepHonbl: KEeMOPHHCKHH, OpIOBUKCKHH, CHIIypHUMCKHH, JEBOHCKHI,
KaMEHHOYT OJIbHBIH, TEPMCKHIA.

Me3so30iickas 3pa U €€ nepruoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kaiino3zoiickast apa 1 €€ rnepuo/pl: NajieoreHoBbI, HEOT€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepucTHKa KIMMaTa W TEOJIOTHYeCKHX ImporeccoB. (OCHOBHBIE 3Talbl  JBOJIOIHU
PacTUTENHLHOTO M YKUBOTHOTO MHpa. ApoMopQo3bl y pacTeHWi W >KUBOTHBIX. [losiBIeHME, pacuBeT U
BBIMHpPAHHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHu4ecKoro Mupa Kak oTpakeHue 3Bomonud. OCHOBHBIE CUCTEMATHYECKHE TPYIIITHI
OpPTaHU3MOB.

OBOIONMS YeJIoBeKa. AHTPOMNOJOTHS Kak HayKa. Pa3BUTHE TPEACTaBIEHUI O MPOUCXOXKICHUU
yenoBeka. MeToapl u3ydeHus aHTpororene3a. CXOICTBA W Pa3IWYMsl YEIOBEKAa M JKWBOTHBIX.
CucrteMaTHuecKoe I0JIOKCHHUE YeJI0BeKa.



JBwxkyniie cuisl (paxTopbl) aHTpororeHesa. HaciencTBeHHas M3MEHUYHMBOCTh M €CTECTBEHHBIH
ot60p. OOIIeCTBEHHBIH 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUi TPy/Aa, MBIIUICHUE, PEYb.

OCHOBHBIE CTaJMM U BETBH 3BOJIIOLIMM YEJOBEKA: aBCTpaloNMUTeKH, YenoBek ymensid, Uemosek
npsaMmoxoasumi, YenoBek HeaHpepranbckui, YenoBek pasymHbld. HaxoAkW HMCKOMaemMbIX OCTATKOB,
BpEMsI CYLIECTBOBaHMsI, 00JIACTh PACIIPOCTPaHEHHs, 00bEM rOJIOBHOTO MO3ra, 00pa3 JKH3HHU, OPYIusL.

Yenoseueckne pacbl. OCHOBHBIE OOJBINIUE pachl: eBporecouHas (eBpa3uiickas), Herpo-
aBCTpAJIOUIHAS (axBaTopuanbHasi), MOHTOJIONTHAS (asmarcko-aMepUKaHCKas). YepTsl
MPUCTIOCOOJIEHHOCTH TIPEICTaBUTENICH YeNOBEYECKHX pac K YCJIOBHSIM CyIIeCTBOBaHUs. EIWHCTBO
yenoBeueckrx pac. Kputnka pacuzma.

JdeMoHcTpanum:

[optpetsi: @. Peau, JI. Iactep, A. Y. Onapun, C. Musnep, I'. FOpu, Y. lapBus.

Tabmuuer u cxemsl: «Bo3HnkHOBeHHe COJNHEUHOW CHCTEMBbD», «Pa3BUTHE OpPraHU4YecKOTO0 MUpPay,
«PacturenbHasa knetka», «KuBoTHas kierka», «lIpokapuotuueckas kineTka», «CoBpeMEHHas cucTeMa
OpraHuyYecKoro Mupa», «CpaBHEHHE aHATOMHUYECKHUX YepT CTPOCHUS YEIOBEKa M YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa TMAaJICOHTOJNIOTHYECKHX HAaXOAOK NPEAKOB COBPEMEHHOTO YEJIOBEKay,
«/IpeBHelimue moan», «pesHue moan», «Ilepspie coOBpeMEHHBIE JII0IN», «HenoBeuecKue pacoD.

Ob6opynosanue: mymsoku «[IporcxoxaeHne 4enoBekay (OFOCThI aBCTPATIONHUTEKA, MUTEKAHTPOIIA,
HeaHJepTaliblia, KPOMaHBOHIA), CJCTIKA WM H300paKeHH KAMEHHBIX OpYIUil MEepBOOBITHOTO YEIOBEKa
(xamHH-"YoOMITIEpHI, pyOuITa, ckpebia), reoXxpoHoIornyeckast Tabiauna, Komekus «DopMbl COXpaHHOCTH
HCKOTaeMbIX KHUBOTHBIX U PaCTEHUI.

JlaGopaTopHbIe M MPaKTUYeCKUEe PAdOTHI:

[IpakTrueckas pabora Ne 1. «/3ydeHwWe HMCKOMAaeMBIX OCTATKOB PACTEHHH W JKUBOTHBIX B
KOJUTEKITUSIX).

OKCKypcusi «DBONIOIMS OPraHMYecKoro Mupa Ha 3emie» (B ©CTECTBEHHO-HAYYHBIN HITH
KpaeBeTUeCKUi My3el).

Tema 3. OpranuszMsl H OKpy:KaoIas cpeaa.

OKOJIOTHsI KaK Hayka. 3aJayd U pa3fielibl 3KOJOruu. METOoNbl 3KOJOTMYECKUX HCCIIEIOBaHUI.
DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOT'0O YEJIOBEKA.

Cpenpl 00MTaHUST OPraHU3MOB: BOJIHAS, HA36MHO-BO3 IyIITHAS, [IOYBEHHAS, BHYTPHOPTaHU3MEHHAsI.

Oxonorudeckre  Qaktoppl. Kiaccuukamuss  SKOIOTHYECKHMX  (PaKTOpPOB:  aOMOTHYECKHE,
OMOTHYECKHEe U aHTPOIIOTeHHbIE. J[eiicTBre HKOIOTHYecKiX (GaKTOPOB HAa OPTaHU3MEI.

AbGuotndeckue (HakTOpBI: CBET, TemIepaTypa, BiakHocTb. DortomepuoamsMm. [Ipucmocodnenus
OpPTraHU3MOB K JIEHCTBHIO aOMOTHYECKHUX (PAaKTOPOB. bHOTOTHYEeCKHe PUTMEI.

buorndeckne dakropbl. Bumbl OMOTHYECKMX B3aWMOJCWCTBUI: KOHKYPEHIIHSA, XWUITHHYECTBO,
cumbno3 u ero ¢Gopmel. [lapasutusm, koomepamus, MyTyaiaw3M, KOMMEHCAIM3M (KBapTHPaHCTBO,
HaxJIeOHNMYeCTBO). AMEHcanu3M, HeWTpamu3M. 3HaueHHe OWOTHYECKHUX B3aUMOJICHCTBUMA IS
CYIIIECTBOBAHMUS OPTaHU3MOB B TIPUPOIHBIX COOOIIIECTBAX.

OKOJIOTHYECKHE XapaKTEPUCTUKU MOMyannu. OCHOBHBIE MMOKA3aTENH MOMYJISIIMHA: YUCIEHHOCTB,
IUIOTHOCTB, POKJAEMOCTh, CMEPTHOCTD, MPUPOCT, MUTpalysl. JMHaMHMKa YHUCIEHHOCTH MOMYJALUU U €€
perynanus.

JdemoHcTpanuu:

IToptpetsr: A. I'ymbonbar, K. @. Pynbe, 3. ['ekkens.

Tabmumsr w1 cxemsl: kaptra «lIpupomnbie 30HBI 3emin», «Cpeasl OOWTaHHS OpPTaHU3MOBY,
«Dotoneproanzmy», «llomynsamum», «3aKOHOMEPHOCTH POCTa YHCIEHHOCTH MOMYJSIIUK HWH(]y30pun-
TyQenbkm», «llumesbie nenm».

JlaGopaTopHble U MPAKTHYECKHE PA0OTHI:

Jlaboparophast pabora Ne 3. «Mopdosornueckue 0COOEHHOCTH PACTEHHM M3 Pa3HBIX MECT
oOWTaHU.

JlaGopaTtopHast pabota Ne 4. «BousiHre cBETa Ha POCT M PA3BUTHE YSPCHKOB KOJICYCa.

IIpaktuueckas padora Ne 2. «[1oACU€T MIOTHOCTH MOMYJIAIUI pa3HbIX BUIOB PACTCHHUI.



Tema 4. CoobmiecTBa M IKOJIOTHYECKHE CHCTEMBI.

CoobmiecTBO Opranu3mMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHIOBas, MPOCTPaHCTBEHHas,
Tpoduueckas (numesas). Bugsi-nomuHantel. CBsizu B OHMOLIEHO3E.

Okonornveckue cuctembl (9kocuctembl). lloHsTme 00 23KocucteMe U OMOTrEOIEHO3E.
OyHKIMOHATBFHBIE KOMIOHEHTHI SKOCHCTEMBI: TMPOAYLEHTHl, KOHCYMEHTHI, peayleHThl. Kpyrosopot
BEIIECCTB M IMOTOK 3HEPrHMM B dKOcHUCTeMe. Tpoduueckue (IMHUIIEBBIE) YPOBHU 3KOCHUCTEMBI. [luiieBble
uenu u cetd. OCHOBHBIE MMOKAa3aTeIH SKOCHCTEMBI: OnoMacca, MpOIYKIHs. DKOJOTHUECKUE MUPAMUJIBL:
NPOAYKIMY, YUCICHHOCTH, Oromacchl. CBOHCTBA 3KOCHCTEM: YCTOMYMBOCTD, CAMOPETYJISINS, Pa3BUTHE.
Cykueccust.

[lpupoaHble  SKOCHCTEMBL. JKOCHCTEMBI 03€p M peK. OKOCHCTeMa XBOWHOIO WM
HIMPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ DKOCHUCTEMBL. ATpPO’KOCHUCTEMBL.  YpOoskocuctembl. buonormueckoe u
XO3HCTBEHHOE 3HAUEHUE arPOAKOCUCTEM M YPOOIKOCUCTEM.

buopasHooOpasue kak ¢axTop ycToHuMBOCTH 3KocucTeM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3HooOpasus Ha 3emiie.

Yuenue B. U. Bepnanackoro o Ouocdepe. ['panunpl, coctaB U crpykrypa Ouochepsl. JXKupoe
BeniecTBO W ero (QyHkiuu. OcobeHHOCTH OHochepbl Kak TI00aNbHOM 3KocHUCTeMbl. J[MHaMu4eckoe
paBHOBecHe 1 oOpaTHast CBs3b B Ouocdepe.

KpyroBopoThI BEIIECTB M OMOT€OXMMUYCSCKUE ITUKIIBI 3JIEMEHTORB (yriiepojia, a30Ta). 30HaIbHOCTh
ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenmoseuecTBO B Omocdepe 3emmu. AHTPONOreHHbIE W3MEHEHHUs B Owocdepe. [mobambHBIC
HKOJIOTUYECKHUE MTPOOIEMBI.

CocymecTBoBanue npupoabl U 4denoBeuecTBa. CoxpaHeHue OnopasHOOOpas3usi Kak OCHOBa
ycroiunBocT Ouoceppl. OCHOBa pPalMOHAIBLHOTO YIPaBIEHUS HPUPOIHBIMH pecypcaMH M HX
ucnosb3oBanue. JJocTikeHns: ONOIOruH U OXpaHa IPUPOIBL.

JdeMoHcTpanum:

Iloptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepranckuid.

Tabmuuer u cxemsl: «llumessle nenn», «buoumenos3: cocraB u crpykrypa», «llpupoxnnsie
coobmectBay, «llenn nmuranus», «Okojorudeckas nupamuaa», «brnocdepa m denoBex», «Ikocucrema
IIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTeMa XBOMHOro ieca», «buomeHo3 Bomoémay, «ATpOLEHO3»,
«[IpuMepHBIE aHTPONOIEeHHbIE BO3ACHCTBHA Ha NPHUPOLY», «BakHedIIne HCTOYHMKM 3arps3HEHHS
BO3/1yXa U TPYHTOBBIX BO», «IlouBa — BaxkHelmas cocraisomas onochepb», «PakTopsl Aerpaganun
nouB», «llapHukoBblil 3dexT», «DakTopel PajMOAKTUBHOTO 3arpsizHeHHs Ouocdepb», «OOmas
CTpyKTypa Omocdeps», «Pacnpocrtpanenue xu3Hu B Ouocdepe», «O30HOBBI 3KpaH Onocheps»,
«Kpyrosopor yriepoaa B Ouocgepe», «KKpyroBopor a3ora B mpupoae».

ObopynoBanue: Mojenp-ammuMkanus «TunuuHble OHOLEHO3Bl», repOapuil  «PacTurenbHble
coobuiecTBay, komekuuu «buomenos», «Bpeaurenn BaKHEHIIMX CEIbCKOXO3SHCTBEHHBIX KYJIBTYDP»,
repbapuy M KOJUIEKUIUH PACTEHUIl M KMBOTHBIX, NPUHAUIEKAIINE K Pa3sHBIM HKOJOTMYECKUM TpyIIiamMm
onHoro Buaa, Kpacnas kaura Poccuiickoit denepanuu, n300pakeHUs OXpaHIEMbBIX BHUJIOB PACTEHUH U
’KHUBOTHBIX.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMEBI I1O0 BUOJIOTMM1 HA BFA30BOM
YPOBHE CPEJHEI'O OBILIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHHS K pe3yabTaTaM OCBOCHHUS 00YUarOIIMMHUCS
IporpaMM cpenHero o0miero oopa3oBaHus: TMYHOCTHBIM, METAIPEAMETHBIM U TIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TUYHOCTHBIX pe3yabTaTOB OCBOEHMS MpeaMeTa «bruonorusy BbIIENEHbI Clenyrolne
COCTaBIISIIOIINE: OCO3HAHUE OOYYaIOUIMMUCS POCCUHCKON TPasKAaHCKOW MICHTUYHOCTH — FOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEIILHOCTH M CAMOOMPEACICHUIO, HATMUYUEe MOTHBALUN K 00y4eHHI0 OUOJIOTHH,
LeNIeHANpPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHH JHYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPAIULMNA pa3BUTHS OHOJIOTMYECKOTO 3HAHHSI, TOTOBHOCTh U CIIOCOOHOCTH 00yYaroIuXcst
PYKOBOJCTBOBaTbCSI B CBOEH JIEATENIBHOCTH LEHHOCTHO-CMBICIOBBIMH YCTaHOBKaMHM, IPHUCYIIHUMU
cUCTeME OHMOJIOTUYECKOTO O0pa30BaHUs, HAIUYME HKOJOTHMYECKOTO IPABOCO3HAHMSA, CIIOCOOHOCTH
CTaBUTb LIETH U CTPOUTD KU3HEHHBIE MJIaHbI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOEHHSI MpeaMeTa «BHOoJIOTHsS» JOCTUraloTcs B €AWHCTBE YIEOHOH U
BOCIIMTATENbHOMN 1E€ATEIbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMH,
UCTOPUYECKUMH H JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, TPUHSTHIMA B OOIIECTBE MpaBHJIaMU U
HOpPMaMH TIOBEJICHUS M CIOCOOCTBYIOT IpoIleccaM CaMOIIO3HAHHWS, CAMOBOCIIUTAHUS M CaMOPa3BUTHS,
Pa3BUTHUS BHYTPEHHEH MO3UIMUM JIMYHOCTH, NATPUOTHU3MA, YBAXKEHHMSI K 3aKOHY U IPABOMOPSAKY,
YeIIOBEKY TPyJa U CTapIieMy MTOKOJICHUIO, B3AUMHOTO YBaKEeHUs, O0EPEKHOTO OTHOIICHUS K KYJIBTYPHOMY
HacjleMI0 W TpaJuLMsIM MHOrOHaUMOHaNbHOro Hapona Poccuiickoir ®enepauuu, npupone u
OKpY>Karollel cpere.

JlmaHOCTHBIE pe3ynmbTaThl OCBOEHHS Yy4eOHOro mpeaMera «bHONOTHS» MOMKHBI OTpaXkaTh
TOTOBHOCTH M CIIOCOOHOCTH 00YYarOMIMXCS PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH TO3UIHEH
JUYHOCTH, CHUCTEMOW  IEHHOCTHBIX  OpDUEHTAlWH, TIO3UTHUBHBIX  BHYTPEHHUX  YOEKICHUIA,
COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIecTBa, pacHIMpeHre KU3HEHHOTO
ONbITa W ONbITA ACATENIBHOCTH B IPOLECCE pPEaM3allMd OCHOBHBIX HANPABICHUW BOCIUTATEIbHOU
JIEATEIBbHOCTH, B TOM YHUCJIE B YACTU:

1) rpasKIaHCKOro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOW TO3WIHU OOYYArOIIEerocss Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIEeCTBA;

OCO3HaHWE CBOWX KOHCTHUTYIIMOHHBIX MPAaB M 00s13aHHOCTEH, yBa)KEHUE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATENPHOCTH TpPH CO3JaHHHA YYE€OHBIX TPOEKTOB,
pelIeHn Y4eOHBIX 1 MO3HABATEIHHBIX 3a/1a4, BRITIOJTHEHUH OMOJIOTHYECKUX AKCIIEPUMEHTOB;

CMOCOOHOCTh OMPEJENATh COOCTBEHHYIO MO3HIIMIO 10 OTHOIIEHWIO K SBJICHUSM COBPEMEHHOMN
YKU3HH U OOBACHSTSH €€;

YMEHHE YUYUTHIBATh B CBOMX JEHCTBUSX HEOOXOAMMOCTH KOHCTPYKTHBHOIO B3aUMOAEHCTBHSA
Tro/iel ¢ pa3HbIMU YOXKICHUSIMU, KYJIBTYPHBIMH IIEHHOCTSIMU M COITUAITEHBIM MTOJIOKECHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B MPOIIECCE COBMECTHOTO BHIMOJIHEHHS YUEOHBIX, T03HABATEILHBIX
M HCCIIeOBATENbCKUX 3a]a4, YBaXHUTEIHLHOTO OTHONIEHUS K MHEHHIO ONIOHEHTOB NPU OOCYXIECHUH
CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACP KAHNUS;

TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOMN JIEATENBHOCTH;

2) naTpMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHPOBAHHOCTH POCCUICKON TPaXTAHCKOM HIEHTHYHOCTH, TATPHOTHU3MA, YBAKEHHUS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTH Mepea PoauHoM, rop/1ocTH 3a CBOM Kpaid, cBoto PonnHy, CBOil S3BIK U
KYJbTYpY, HPOILLIOE U HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILUEHUE K IPUPOAHOMY HACJIECOUI0O W NAaMATHHUKAM MPUPOJIbI, ITOCTHKCHUIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJOTUAX, TPYIE;



CIOCOOHOCTh OLICHMBATh BKJIAJl POCCHHMCKUX YYEHBIX B CTAHOBJICHHUE W Pa3BUTHE OHOJIOTHH,
TIOHUMAaHUs 3Ha4YeHUs1 OMOJIOTHH B MO3HAHWUHM 3aKOHOB NPHUPOJBI, B H3HHU YEIOBEKAa U COBPEMEHHOTO
00111eCTBA;

uzaeliHast yOe:kIEHHOCTh, TOTOBHOCTD K CIIY)KEHHIO W 3ammre OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cys0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHHUE TyXOBHBIX IIEHHOCTEH pOCCUHCKOT0 HApo1a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBECHNUS;

CHOCOOHOCTh OLIGHUBATHh CHUTYalUI0 M MPUHUMATh OCO3HAHHBIC PpeEIICHHs, OPHEHTHPYSCh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HaHKE JTUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy ayIIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pOAWUTENSM, CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOIO
MIPUHATHUSA LIEHHOCTEW ceMeifHOM >KM3HM B COOTBETCTBHUHU C TPAAULUAMU HaponoB Poccuy;

4) 3cTeTHYeCKOr0 BOCIIUTAHUSL:

JCTETUYECKOE OTHOLICHHE K MHpPY, BKIIOYAs JCTETHKY OBITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHUE YMOLMOHAIBHOTO BO3AEHCTBUS )KUBOM MTPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBID&KEHHUIO B pPa3HbIX BHJaX HMCKYCCTBA, CTpEMJIEHHE MPOSBIATH KauecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnUTAHUS, (POPMHPOBAHHS KYJIbTYPbI 310POBbS W 3MOIHOHAJIBLHOIO
O1aromoJsryuus:

MOHMMAaHWE W pealn3anus 370pOBOro M 0Oe30macHoro obpasza JXU3HU (3I0pOBOE MHUTAHHE,
COOJIFOICHNe TUTHEHWYECKUX TPaBWI W HOPM, COaJaHCHPOBAaHHBIA PEXUM 3aHITHH ¥ OTIHIXa,
perymsapHas (pu3nueckas aKTHBHOCTB), OEPEKHOTO, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIICHHUS K
cOoOCTBEHHOMY (PH3MYECKOMY U IICUXHYECKOMY 37I0POBBIO;

MMOHUMaHWe TEHHOCTH TPaBWJI WHIUBUAYAITBHOTO U KOJJIEKTUBHOI'O O€30TAaCHOTO TOBEICHHS B
CUTYaIUsIX, YIPOKAIOIINX 3I0POBBIO U JKU3HU JIFOJIEH;

OCO3HAaHWE TIOCTEICTBUH W HENPUATUS BPEIHBIX NPUBBIYEK (YHOTPEOICHUS ajKOTOIIs,
HapKOTHUKOB, KYPEHHS);

6) TPY10BOI0 BOCIIMTAHMSA

TOTOBHOCTH K TPY.ly, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPYAOII00HeE;

TOTOBHOCTh K aKTHBHOH JIEATENLHOCTH TEXHOJOTHYECKOW W CONMAIbHOW HAlpaBICHHOCTH,
CIOCOOHOCTHh HHUITUHPOBATD, TUIAHUPOBATH 1 CAMOCTOSITETIFHO BBITIOHSTE TAKYIO JIEATEIEHOCTE;

WHTEpEC K PA3MUYHBIM cdepaM TpoPecCHOHANBLHOW NeATENbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BEIOOp OyAyIIeH mpoheccHu U peaaru30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO 1 caMOOOPa30BaHUIO Ha MPOTSHKEHUN BCEH KU3HU;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

HKOJIOTHYECKH 11eJIECO00pa3HOe OTHOLIEHHE K MPUPOJAE KaK UCTOYHMKY >KM3HH Ha 3emiie, OCHOBE
€€ CylIECTBOBaHUS;

TOBBIIIICHUE YPOBHS SKOJOTUYECKOW KYJIbTYphl: MPHOOPETEHNE OMBITA MIAHUPOBAHHS MTOCTYIIKOB
Y OLIEHKH UX BO3MOJKHBIX TIOCIEICTBHUH TSI OKPY KAIOIIEH CPebl;

OCO3HaHME II100ATFHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U ITyTel UX PELIeHIS;

CIOCOOHOCTh MCIOJIB30BaTh NMPHOOpETaeMble MPH W3yYeHUH OMOJOTHH 3HAHUS W YMEHUS INPHU
pelieHdy TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM IPHPOJIONONB30BAHUEM (COOJIOCHHE TPABHII
MOBEICHUSI B TPUPOJE, HANPABICHHBIX HAa COXPAaHEHHE PABHOBECHSI B JKOCHUCTEMax, OXpaHy BHUIOB,
3KocHucTeM, Orocheps);

AKTHUBHOE HEIIPUSTUE JACUCTBUM, NPUHOCIIIMX BPEA OKPYKAOIIEH NMPUPOJHOW cpene, yMEHHUeE
MPOTHO3UPOBATh HEOIArONpPUATHBIE SKOJIOTMYECKHE TIOCIENCTBUS MPEANPUHUMAEMBIX JEHCTBUN U
MPeIOTBpaIIaTh UX;



HaJIM4Me Pa3BUTOTO SKOJIOTHYECKOTO MBIIIICHHS, SKOJIOTHIECKON KyIbTYPBI, OTBITA IESTEILHOCTH
9KOJIOTUYECKOW  HampaBICHHOCTH, YMEHHUS  PYKOBOJICTBOBAaTbCS HMH B  II03HAaBaTEJILHON,
KOMMYHHMKAaTUBHOH M COLIMAJbHOM MPakTHKE, TOTOBHOCTH K YYaCTHIO B HPAKTHUECKOW AEATEIHHOCTH
9KOJIOTHUECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKd U OOIIECTBEHHOHM NMPaKTHKH, OCHOBAHHOTO HAa JHAJIOre KYJIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET'0 MECTA B MOJHUKYJIGTYPHOM MHUPE;

COBEPILECHCTBOBAHUE SI3BIKOBOW U YMTATEILCKOW KYJIBTYPHI KaK CPEJICTBA B3aUMOACHCTBUS MEXKIY
JIIOBMU M IO3HAHUSI MUPA;

NOHUMaHue crenudukn OWONMOTMH Kak HayKd, OCO3HaHWA e€ poiau B (OPMHUPOBAHHU
panroOHaTBHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUM LENOCTHOTO MPEICTAaBICHHUS 00 OKPYKAIOIEM MHUpE
KaK 0 eTUHCTBE MPUPOJIBI, YEIOBEKa 1 0OLIECTBA, B MO3HAHWH MPUPOTHBIX 3aKOHOMEPHOCTEH U PEHICHUH
npo6JeM coXpaHeHUs IPUPOJHOTO PABHOBECHS;

yOXKAEHHOCTh B 3HAUMMOCTH OWOJIOTHH JJIi COBPEMEHHOM IUBHIIM3ALUU: O00CCIICYCHHST HOBOT'O
YpOBHA pa3BUTHUA MCAUIUHBI, CO3AaHUC TCPCICKTUBHLIX 6HOTCXHOJ’IOFHI71, CHOCO6HI>IX peuaThb
peCypcHbIE TIPOOJIEMBbl Pa3BUTHS YEIOBEUSCTBA, MOUCKA MyTEH BBIXOJA U3 TII00ATBHBIX KOJIOTHYECKHX
npobiieM M obecrmedeHus nepexona K YCTOWYMBOMY pa3BUTHIO, PAllMOHAIBHOMY HCIIOIb30BaHUIO
MPUPOJHBIX PECYPCOB U (OPMUPOBAHHIO HOBBIX CTAHAAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B IMOJYYCHUM OHOJOTMYECKUX 3HAHMW B IEIIX IOBBIIICHUS OOIIeH
KyJIbTYPBI, €CTECTBCHHO-HAYYHOW IPAaMOTHOCTH, KaK COCTAaBHOM 4YacTH (hYHKIIMOHAIBHON TPaMOTHOCTH
oOy4atonuxcs, GopMUPYEeMOH PH U3ydeHUH OMOJIOTH;

NOHMMaHKE CYIIHOCTH METOJIOB MO3HAHUS, UCTIONB3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIONIb30BaTh TONydaeMble 3HAHMS JUIS aHaiM3a M OOBSICHEHWS SBICHHH OKPYKAIOIIETO MHpa M
HPOUCXO/MINX B HEM HM3MEHEHWH, YMEHHE NelaTh OOOCHOBAHHBIC 3aKJIIOUCHUS HAa OCHOBE HAyYHBIX
(aKTOB M MMEIOLIHMXCS TAHHBIX C LEJIBIO TTOTYYEHHS JIOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTB CaMOCTOSITEIBHO HCIIOJIB30BaTh OMONIOTHYECKHE 3HAHHS JUIS PEHICHHs NpoOieM B
peaNbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAaHHE LEHHOCTH HAy4YHOW JEATeNbHOCTH, TOTOBHOCTh OCYIIECTBIATh NPOCKTHYIO U
UCCIIEIOBATEILCKYIO ISSITEIbHOCTh HHANBUYaIbHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY O0pa30BaHUIO M CaMOOOpPa30BaHMIO, K AKTHBHOMY
HOJTyYSHUIO HOBBIX 3HAaHHUH 110 OMOJIOTMHU B COOTBETCTBUH C )KU3HEHHBIMHU TIOTPEOHOCTSIMH.

METAINPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHBIE pe3ybTaThl OCBOSHHS y4eOHOTO mpenMeTa «BbHomorus BKIIIOUAIOT: 3HAYNMbIS
Uis  GOPMHPOBaHHMS  MHPOBO33PEHUST  OOYYAIONIMXCSl  MEXKIUCIUIUIMHAPHBIE  (MEXIPEJIMETHBIC)
oOlIeHayYHbIC TOHATHUS, OTPAKAIONIME IEIOCTHOCTh HAYYHOH KapTHHBI MHpa W CIEIU(HUKY METOJIOB
MO3HAHMS, WUCIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, SHEPIHs, SBJIEHHE, MPOIECcC, CUCTEMA,
Hay4yHBIH (DaKT, TPUHIUI, THUNOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOpHs, HCCIeqOBaHWE, HaOJIoJeHNE,
W3MEpeHHe, OKCIEPUMEHT W JPYTuX), YHUBEpPCAIbHBIC YUYeOHBIE JCHCTBUS (ITO3HABATEIBHBIC,
KOMMYHHKATUBHBIE, PETYJISITUBHBIE), oOecrieunBatonye GopMupoBaHue GyHKIIMOHAILHOW TPAMOTHOCTH
M COLMAJIbHON KOMIIETEHIMH OO0YYaroIIMXCs, CIIOCOOHOCTh OOYYaroImMXCS HCIOJB30BaTh OCBOCHHBIE
MEXUCIUILTHHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHWS WM YHHUBEPCaIbHbIE ydeOHbIE JCHUCTBHS B
IIO3HABATEJIBLHON U COLMATIBHON ITPAKTHUKE.

MerTamnpenMeTHble pe3ylibTaThl OCBOCHUS TPOIPAMMBI CPEIHEro OO0IEro 0O0pa3oBaHUs JIOJIKHEI
OTpaXkaTh:

OBJjaieHUe YHUBEPCATbHBIMYU Y4€0HBIMH MO3HABATEIbHBIMH 1€ CTBUSIMMU:

1) 6azoBble JOrHYecKHe AeiCTBHA:

CaMOCTOSITENHHO (hOPMYTHUPOBATH M aKTYaIM3UPOBATh IPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;



UCIOJB30BaTh TPU OCBOCHUM 3HAHWI MPUEMBI JIOTHYSCKOTO MBINUICHUS (aHANIM3a, CHUHTE3a,
CpaBHEHUs, Kinaccuukanmuy, 0000IICHHS), PACKPBIBATE CMBICT OMOJIOTHYSCKUX MOHSTUN (BBIICIATH UX
XapaKTepHbIE MPU3HAKU, YCTAHABIIUBATh CBS3U C IPYTHMHU TOHSATHUSIMHU ),

OTIPECIATh LEIH JCATEIBHOCTH, 3a/1aBasi apaMeTPhl U KPUTEPUU UX JOCTHIKEHUS, COOTHOCUTH
Pe3yIbTaThl ICATECIBHOCTH C TIOCTABICHHBIMHU IEIISIMH;

UCIIOJIB30BaTh OMOJIOTUYECKUEC TIOHATHUS JIJIsl OOBSICHEHUS (PaKTOB M SBJICHUI KUBOU PUPO/IBL;

CTPOUTHh JIOTMYECKUE PaCCYXJeHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, [0 AHAJOTHUHU), BBISBIIATH
3aKOHOMEPHOCTH U TIPOTHBOPEUYUS B PACCMATPHBACMBIX SIBICHUSX, (OPMYJIUPOBATh BBIBOABI U
3aKITIOUCHMUS;

MPUMEHSATh CXEMHO-MOJICIIbHBIC CpPEACTBA JUIS TMPEICTABICHUS CYIICCTBCHHBIX CBs3eH U
OTHOIIICHWH B U3yYaeMbIX OHOJOTMYECKUX OOBCKTaX, a TaKXKe NPOTHBOPEUUI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAIIMOHHBIX NCTOYHHUKAX;

pa3pabaThiBaTh IUIAH pPEUICHHS NPOOJEMbl ¢ YYETOM aHAIM3a MMEKOIIUXCS MaTePUAIbHBIX W
HEMaTepUAIBHBIX PECYpPCOB;

BHOCHTb KOPPEKTHUBBI B JICATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YyJIbTATOB IIENISIM, OIICHUBAThH
PHUCKH TIOCIICICTBUI ICATSIILHOCTH;

KOODJWHHPOBATh M  BBIIOJNHATH pPabOTy B  YCJIOBHAX  PEAIbHOrO, BHUPTYAIBHOIO U
KOMOMHHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE IIPH PELHICHUH XKU3HCHHBIX MTPOOJIEM.

2) 6a3oBbIe HCCIeI0BATEIbCKHE ACHCTBHA:

BJIaJICTh HABBIKAMH YYEOHO-HUCCIICIOBATENBCKON UM TPOCKTHOW JESTEIbHOCTH, HaBBIKAMU
paspernieHus mpoodIeM, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEILHOMY TIOMCKY METOJIOB PEUICHUS
MPaKTUYCCKUX 337124, MPUMCHEHUIO PA3IMYHBIX METOJIOB TIO3HAHMS;

UCTONIb30BaTh  pPa3jM4HbIC BUJABI JCATCILHOCTH IO MOJYYCHHIO HOBOTO 3HAHHS, €ro
UHTEpIpeTaiy, TPeoOPa30BaHUIO0 U MPUMECHECHHIO B YYCOHBIX CUTYAllUsAX, B TOM YHCIE MPHU CO3TaHUH
YUeOHBIX M COIUAITLHBIX TPOCKTOR;

GbopMHPOBaTh HAYYHBIH THIT MBIIUICHUS, BIAJACTh HAYYHOW TEPMHUHOJOTHEH, KIIFOUEBBIMU
MMOHATHAMHU U METOJIAMU;

CTaBHUTh U POPMYITHUPOBATH COOCTBEHHBIC 33/1a4l B 00PA30BATEIILHON JCATEILHOCTH U KH3HEHHBIX
CUTYyaIUsAX;

BBISIBIISITh NIPUYMHHO-CIICICTBCHHBIC CBSI3U U aKTYaJIM3UPOBATh 3a/1a4y, BBIJIBUTATH TUIOTE3y €
pellicHHs, HAXOJUTh APryMEHTHI JJIs JOKA3aTelbCTBA CBOMX YTBEPXKJICHHM, 3a7aBaTh MapaMeTpbl W
KPUTEPHHU PEIICHUS;

aHATM3UPOBATh TIOJYYCHHBIE B XOJIe PCIICHHUS 3aJlaud Pe3yNbTaThl, KPUTHYCCKUA OIICHHBATH UX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MECHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OLICHKY HOBBIM CHTYAaIlUsIM, OIICHUBATH IPUOOPETEHHBIN OIBIT;

OCYIIECTBISATh IIEJICHANPABJICHHBIN TMOUCK TIEpeHOca CPeACTB U CIoco0OB  JIeHCTBUS B
po(heCCHOHATIBHYIO CPELY;

YMETh MTEPEHOCUTh 3HAHUS B TIO3HABATEIBHYIO U MPAKTUIECKYIO 00J1aCTH )KU3HE I TEIIbHOCTH;

YMETh HHTCTPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00J1aCTel;

BBIJIBUTaTh HOBBIC HICH, NpeIaraTh OPUTrHHAIBHBIC TOIXObl M PEIICHHUsS, CTABUTh HPOOJIEMBI U
3a/1a4M, JOMYCKAIOIINEe aIbTCPHATUBHBIC PEIICHMUS.

3) padoTa c undopmanmeii:

OPUEHTUPOBATHCS B Pa3jIMYHBIX MCTOYHHKAX MHPOpPMANUU (TEKCTe yueOHOro MOCOOHS, HaydHO-
MOMYJISPHON JINTEpaType, OMOJOTHYECKHUX CI0BapsIX M CIPABOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WHTepHeTe), aHANM3UPOBaTh MHOOPMAIIMIO PA3IMYHBIX BHIOB M (OPM MPEACTABICHHS, KPUTHUCCKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPECYUBOCTD;

(hopMyJIUPOBATh 3aIPOCHl U MPUMEHSTH Pa3INYHbIE METObI IIPU TIOUCKE U 0TOOPE OHMOJIOrHYECKOM
uHbOpMAaIH, HECOOXOAMMOM JIJIs BHIIIOJHEHMS YUeOHBIX 3a/1a4;



npuoOpeTaTb  ONBIT  WCHONB30BaHHA  MH()OPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHUH,
COBEPILEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHMSI PA3IMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BHIOMpPATh ONTHMAIbHYI0 QOpMY MpeAcTaBiIeHHsT OMOIOTHYecKONH HHPOpMaH
(cxemsl, rpad KK, AUATPAMMBI, TAOIUIBI, PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAYYHBIN A3BIK B KAUeCTBE CpeACTBa Mpu padore ¢ Ononornyeckoil HHGpopMarue:
NPUMEHSATh XUMHUYECKUE, PU3NUECKUE U MaTeMaTHYeCKUe 3HAKU U CUMBOJBI, (popMyIbl, abOpeBHatTypy,
HOMEHKJIATypY, UCIOIb30BaTh U MPe0Opa30BBIBATh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATISAHOCTH;

BJIaJeTh HABBIKAMH PACIIO3HABAaHUS W 3alIUTHl MH(POpPMAaLWH, HHOOPMALMOHHONW 0E30MacHOCTH
JMYHOCTH.

OBJiaseHye yHUBePCAIBHBIMH KOMMYHUKATHBHBIMHU 1iCTBUAMU:

1) oduenne:

OCYILIECTBIISITH KOMMYHHUKAIIMA BO BceX cepax KM3HH, aKTHBHO y4acTBOBATh B JHAJIOTE WM
JUCKYCCHM TIO CYIIECTBY OOcCykIaeMoil TeMbl (YMEHHE 3a/aBaTh BOMPOCHI, BBHICKA3bIBAaTh CY>KIACHUS
OTHOCHUTENFHO BBIMTOJHEHUS MpeiaraeMoi 3ajauy, yYUThIBaTh WHTEPECHl U COTJIACOBAHHOCTH MO3HMIIUHN
JPYTUX yYacTHUKOB JAMAI0Ta MU TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpelCTBa OOIICHWS, MOHWMATh 3HAYEHHE COLMAIBHBIX 3HAKOB,
NPEANOCHUIOK BO3HUKHOBEHMsI KOH(IMKTHBIX CHTyalldii, yMEThb CMSTr4aTh KOH(QIUKTBI M BECTH
MIEPErOBOPEI;

BJIaJICTh Pa3MYHBIMU CIOcOOaMH OOLICHUS W B3aWMOJCHCTBUS, TMOHUMATh HaMEPEHHs IPYTHX
Tro/ieH, MPOSIBIATE YBRKUTEIBHOE OTHOIIEHHE K COOCETHUKY U B KOPPEKTHOH (opme popmynrpoBaTh
CBOU BO3PaKEHUS,;

PasBEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHMS C HCIOIb30BAHHEM SI3BIKOBBIX CPEICTB.

2) cOBMeCTHasI 1eSITeJIbHOCTh:

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHAHON M MHAMBUIYAIBHONW PaOOThI IPH PEIICHUH
Omosyormdeckoii mpoOieMbl, OOOCHOBBIBATH HEOOXOAMMOCTh TNPUMEHEHHS TPYMIOBBIX  (opM
B3aUMOJICHCTBYSI IIPH PELICHNH y4eOHO! 3a/1a4H;

BBIOMpAaTh TEMAaTUKy M METOAbl COBMECTHBIX MACUCTBHHA C Yy4€TOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)KAOTO WIEHa KOJIJIEKTHBA,;

NPUHUMATH LIE€JIH COBMECTHOM AEATEIbHOCTH, OPIraHN30BbIBATh M KOOPAWHUPOBATH IEHCTBUS 11O €€
JOCTIDKEHMIO: COCTaBJIATh IUIAH JEHCTBUM, pacHpemessiTb pold ¢ Y4ETOM MHEHUH YYaCTHHKOB,
00CyX1aTh pe3yIbTaTbl COBMECTHOM paboThI;

OLIGHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXKAOTO YJYaCTHHKA KOMaHAbl B OOMIMH pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLCHWBaTh WUAEH C IIO3MLUU HOBHU3HBI, OPUTHMHAIBHOCTH,
NPaKTUIECKOW 3HAUNMOCTH;

OCYILLECTBIISITh TO3UTHBHOE CTPATErMYECKOE MOBEACHHE B PAa3IMYHBIX CUTYalMsX, MPOSBIATH
TBOPYECTBO M BOOOpakeHHUE, ObITh HHULUATHBHBIM.

OBJiaieHHe YHMBEPCAIBHBIMH PeryJsiTHBHBIMH JAeiiCTBUAMU:

1) camoopranu3amnus:

UCIIOJIb30BaTh OMOJOTWYECKUE 3HAHUS JJIsl BBISABICHUS MPOOJIEM W UX PEUICHUsS B KU3HEHHBIX W
YUEOHBIX CUTYAIHSIX;

BBIOMpATh Ha OCHOBE OHMOJIOTHYECKMX 3HAHHWW IEeNIeBble M CMBICIOBBIE YCTAaHOBKH B CBOMX
JEHCTBUSIX M TOCTYNKAax [0 OTHONIGHWIO K JKUBOW TMPHPOJE, CBOEMY 3IIOPOBBIO M 370POBBIO
OKPYKaIoIINX;

CaMOCTOSITETIbHO OCYILIECTBIISTh MO3HABATENBHYIO JICSATEILHOCTD, BBISBIATEH ITPOOJIEMBI, CTABUTH U
(bopMypoBaTh COOCTBEHHBIE 3a/1a91 B 00pPa30BaTENbHOM JESITETBHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATEIBHO COCTABJIATh IUIAH pEIIeHUS MpoOieMbl ¢ y4ETOM HMMEIOIINXCS PECypcoB,
COOCTBEHHBIX BO3MOKHOCTEH M NIPEAIOYTEHHI;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsTh PaMKU y4eOHOIo IIpeIMeTa Ha OCHOBE JIMYHBIX MPEIIIOYTEHHIH;



JieNaTh OCO3HAHHBINA BBIOOD, apIryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (DOPMHUPOBAHUIO M MPOSBICHHUIO IIUPOKON 3PYIAHUIINU B Pa3HBIX 00JacTsAX 3HAHUH,
MOCTOSIHHO TIOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIGHKY HOBBIM CHUTYyallsIM, BHOCUTb KOPPEKTHBBl B JI€ATENBHOCTh, OLIEHUBAThH
COOTBETCTBHE PE3YIbTATOB LIEISM;

BJIaJCTh HaBBIKAMH II03HABATEIILHOW pe(IeKCMU KaK OCO3HAHHSA COBEPIIAEMBIX AEHCTBUH H
MBICIIUTENIFHBIX TPOLECCOB, MX PE3YJIbTaTOB M OCHOBaHHWH, HCHONB30BaThb NMPHUEMBI peduieKCHUu s
OLICHKW CHUTYaIlH, BBIOOPa BEPHOTO PEIICHHUS;

YMETb OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEILIEHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX MIPU aHAINU3€E PE3YIbTATOB AEATEIbHOCTH;

3) npuHsiTHE Ce0S U IPYTHX:

IIPUHUMATh ce6;1, IIOHHUMasi CBOM HEAOCTATKU U JOCTOMHCTBA,

MIPUHUMATh MOTHUBEI M apI'yMEHTHI IPYTUX IIPU aHAJIM3€ PE3YJIbTaTOB JI€ATEILHOCTH,

IIPU3HABAaTh CBOE IIPaBO U MIPABO IPYTUX HA OIIUOKH;

pa3BUBATh CIIOCOOHOCTh TTOHMMATh MU C TIO3UIMU APYTOTO YeJIOBEKa.

HNPEJIMETHBIE PE3YJIBTATHI

IIpenmeTHble pe3ynbraThl ocBoeHUs mporpammbel COO mo Owomormn Ha 0a30BOM YpOBHE
BKJIIOYAIOT crienududeckue i yueOHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHHUS U CIIOCOOBI
JEHCTBUII 1O OCBOEHHMIO, HMHTEPHpPETalMHd W MpeoOpa3oBaHUIO 3HAHWH, BUABI AEATEIBHOCTH IIO
MOJY4YECHUIO HOBOI'O 3HAHUS W NPHMEHEHHIO 3HAHWH B PA3IUUYHBIX y4eOHBIX CHUTyalUsX, a TaKKeE B
peaNbHBIX KM3HEHHBIX CUTyalHMsX, CBA3AHHBIX ¢ Ouonormeil. B mporpaMme mpenmeTHble pe3ynbTaThl
NpPEeACTaBIEHBI 110 rojiaM 00y4YeHHsI.

IIpeameTrHble pe3ysbTaThl OCBOEHHUsS ydeOHoro mpeamera «buonorusi» ¢ 10 knacce NOIKHEBI
OTpakaTh:

c(OpMHUPOBAHHOCTh 3HAHHH O MeCTe€ M pOJM OHOJOrMM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHUPOBAHMUHN COBPEMEHHON €CTECTBEHHO-HAyYHOH KapTHHBI MHpa U HAyYHOT'O
MHUPOBO33pPEHUS, O BKJIAAE POCCHHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOIHWH,
(YHKIMOHAIBHON TPaMOTHOCTH YeJIOBEKa JJIsl PEILICHNS )KU3HEHHbIX 33/1a4;

YMEHHE PAaCKpbhIBaTh COJEpXKAHWE OHMOJIIOTMYECKUX TEPMHUHOB W MOHATHH: >KU3Hb, KIIETKa,
opranm3M, Meta0onu3M (OOMEH BEIIeCTB W MpEeBpallleHHe SHEPruH), TOMeocTa3 (CaMOperyIsiius),
YPOBHEBasi OpraHU3alys >KMBBIX CHCTEM, CaMOBOCIIPOM3BeIEHHE (PENpOXdyKIHMs), HACIEACTBEHHOCTD,
U3MEHYUBOCTH, POCT U Pa3BUTHE;

YMEHHE HU3JIaraTth OMOJIOTHYecKre TeOpHH (KIETOYHAA, XPOMOCOMHAs, MyTallMOHHAS, IEHTPaIbHAS
JIorMa MOJIeKyJsipHO# Ouosioruu), 3akonsl (I. Mennens, T. Moprana, H. V. BaBunoBa) u yuyenus (o
[EHTpaX MHOTOOOpa3Wsi W TPOUCXOXKIEHUS KyInbTypHBIX pacteHuit H. VM. BasuioBa), ompenensats
TPaHUIIBI UX IPIMEHUMOCTH K )KHBBIM CHCTEMAM;

YMEHHUE BJIAJIETh METOJIAaMH HAyYHOTO MMO3HAHWS B OWOJIOTHH: HAOIOJCHUE U ONHCAHHE YKUBBIX
CHCTEM, TIPOIECCOB M ABJEHHI, OpraHM3alusg ¥ TPOBEJIEHHE OHOJOTHYECKOr0 OSKCIIEPHMEHTa,
BBIIBIDKEHUE THUIOTE3bI, BBISIBICHHE 3aBHCHMOCTH MEXIy HCCIETyeMbIMH BEITUYMHAMH, OOBSICHEHHE
MOJTyYEHHBIX PE3yJIbTaTOB, HCIIOIB30BAaHHBIX HAYYHBIX IMOHITHHA, TEOPUH M 3aKOHOB, YMEHHE JENaTh
BBIBO/IBI HA OCHOBAHHH MOJYYEHHBIX PE3YIbTATOB;

YMEHHE BBIIEIATh CYNIECTBEHHBIE TPU3HAKA BUPYCOB, KJIETOK MPOKAPHOT M OYKAPHOT,
OHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHW3MOB, OCOOCHHOCTH TIIPOIIECCOB: OOMEHa BEIIECTB U
NpeBpalieHrs] JHEPrUM B KIEeTKe, (OTOCHHTE3a, IUIACTHYECKOTO ¥ DJHEPreTHYEecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIUIOI0TBOPEHHS, PA3MHOXKEHHUS1, UHAUBUIYAIILHOI'O Pa3BUTHUs OpraHu3Ma
(oHTOTCHE3);



YMEHHUE IPUMEHSATH NOIy4YEeHHBIC 3HAHUA I OOBSICHEHUS] OMOIOTHYECKUX MPOLIECCOB U SIBIICHUH,
JUIS TIPUHATHUS MPAKTUYECKUX PEIICHUH B MOBCETHEBHOM >KHM3HHU C LIEbI0 oOecredeHus] 0e30MacHOCTH
CBOETO 3JI0POBbS M 3/0POBbS OKPYXKAIOLIMX JIOJIEH, COOMIOAEHHs HOPM TPaMOTHOTO IOBEICHHS B
OKpYy’Kalolllel MpUPOAHOW cpene, TMOHMMAaHHE HEOOXOJUMOCTH HCIOJB30BaHUS  JOCTHKEHUN
COBpPEMEHHOH OMOJIOTHH ¥ OMOTEXHOIOTUH I PallMOHATBHOTO PUPOJOIIOIH30BAHMS;

YMEHHE pellaTh 3JIeMEHTapHbIe TeHEeTHYECKHE 3a/1a4d Ha MOHO- W JUTHOPHIHOE CKpeIlWBaHHE,
CIECTJICHHOE HacJeJOBaHUE, COCTABIATH CXEMbl MOHOTHOPHUIHOTO CKPEUIMBAHUS Ui TpelcKa3aHus
HacJIeIOBaHUs PU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBITIOIHATE JIA00OPAaTOPHBIC W MpPaKTHYeCKue paboThl, cOOMI0IaTh MpaBuia npu padoTe ¢
yueOHBIM U 1a00paTOpHBIM 000PYAOBaHUEM;

YMEHHE KPHUTHUYECKHM OLEHHBATh W HWHTEPIPETUPOBaTH HH(OpMALHIO  OHOJIOTMYECKOrO
coJiepKaHusl, BKIIOYAIONIYIO IICEBAOHAYyYHbIC 3HAHUS W3 Pa3iIMYHBIX UCTOYHHKOB (CPEICTBa MacCOBOIA
MHQOPMaIUK, HAYYHO-TIOMYJISIPHBIC MaTepHalibl), STHUUECKUE acleKThl COBPEMEHHBIX HCCIICIOBAHUH B
OmosIoruy, MeTUIIMHE, OMOTEXHOJIOTHH;

YMCHHE CO3/laBaTh COOCTBCHHBIC MUChbMEHHBIC U YCTHBIC COOOIICHHMS, 000011as OHOJIOTHYECKYIO
WHQOPMAIUIO U3 HECKOIBKHX HCTOYHUKOB, PAMOTHO HCIIOJIb30BATh MOHSITUHHBIN anmapaT OHOJIOTHH.

[MpeameTrHble pe3ynbTaThl OCBOEHUs ydeOHoro mpeamera «buonorusi» ¢ I1 knacce NOMKHEI
OTpakaTh:

cOPMHUPOBAaHHOCTh 3HAHUM O MeCTeé M pOJu OWOJOTMH B CHCTEME HAyYHOTO 3HAHHSA
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUHN COBPEMEHHON €CTECTBEHHO-HAyYHOH KapTHHBI MHPa U HAyYHOTO
MHPOBO33pPEHHS, O BKJIAAE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIMOHAIBHON TPaMOTHOCTH YeJIOBEKA AJIsl PEILICHUS )KU3HEHHbIX 3a/1a4;

YMEHHE PAacKpbIBaTh COACp)KaHHE OHOJIOTHYECKUX TEPMUHOB M IOHITUI: BUA, IOIYJISLHS,
reHO(OH/I, DBONIONMS, ABIKYIIUE CHJIBI ((haKTOPBHI) 3BOIIOIUH, MPUCIOCOOICHHOCTh OPTaHHU3MOB,
BUI000pa30BaHUE, SKOJIOTHUECKUE (PaKTOPbI, SKOCUCTEMA, IPOLYLIEHTbI, KOHCYMEHTHI, PEAyLEHTHI, LIEIH
MUTaHUs, YKOJIOrHYecKas nupamMuaa, OnoreoneHos, ouocdepa;

YMEHHUE u3jiaraTb OHOJIOrMYecKue Teopuu (9BoitonuoHHas Teopust Y. JlapBuHa, CHHTETHUYECKas
TEOpHsI 3BOJIIOLMH), 3aKOHBI M 3aKOHOMEpHOCTH (3aponsiimieBoro cxoacrsa K. M. Bapa, uepenoBanus
TJIaBHBIX HampasiieHuH u myteit sBomonun A. H. Ceseprosa, yuenus o 6uoctepe B. U. Bepnaackoro),
OIIpeNIeJIATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BJIaJeTh METOJAaMH HAayYHOTO IO3HAHUS B OMOJOrMH: HAOJMIOAECHUE U ONHCAHHE YKUBBIX
CHCTEM, NpOLECCOB M SBJICHUM, OpraHu3alusi W TPOBEACHHUE OHMOJIOTMYECKOr0 3KCIIEPUMEHTA,
BBIIBIDKEHUE THIIOTE3bl, BBIIBICHUE 3aBHCUMOCTH MEXIY HCCIEIyeMBbIMH BEJIHMYHMHAMH, OOBSCHEHHUE
MOJYYEHHBIX PEe3yJbTaTOB, MCIIOJb30BAHHBIX HAYYHBIX MOHATHH, TEOPHH M 3aKOHOB, YMEHHE JENaTh
BBIBO/IbI HA OCHOBAaHHMH TIOJIyYEHHBIX Pe3yJIbTaTOB;

YMEHHUE BBIJCNATh CYLIECTBEHHbIE NPU3HAKKM CTPOCHUS OHOJOTMYECKHX OOBEKTOB: BHUIOB,
HOIYJISIIUN, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHMOTCOLEHO30B M 3KOCHCTEM, OCOOCHHOCTH
NPOLIECCOB:  HACIEACTBEHHOM  M3MEHYMBOCTH,  €CTECTBEHHOrO0  OTOOpa,  BHA000pa3oBaHM,
NPUCTIOCOOIEHHOCTH OPraHU3MOB, JEHCTBUS 3KOJIOIMYECKHX (PAaKTOpOB Ha OpraHM3MBbl, IepeHoca
BEIIECTB W IIOTOKA DHEPTrUM B HDKOCHCTEMAaX, AHTPOIOTCHHBIX HM3MEHEHWH B DKOCHCTEMaxX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB M OHOT€OXMMHUYECKUX ITUKIIOB B Orocdepe;

YMEHUE TIPUMEHSTh TIOJTy4YEeHHbIC 3HAHHS [T OOBCHEHUS! OMOJIOTUYECKUX MPOIIECCOB H SBIICHUH,
JUTSL TIPUHATHUS] TPAKTUYECKUX PEIICHUH B MOBCETHEBHOW JKU3HU C IEJbI0 oOecrieyeHus] 0e30MacHOCTH
CBOETO 3JIOPOBBS M 3JI0POBbS OKPYXKAIOMIMX JFOJIEH, COONIOJEHHUs] HOPM T'PaMOTHOTO IIOBEJCHHS B
OKpY)KaloIIed TMPUPOTHOW cpele, TIMOHUMaHHe HEOOXOMWMOCTH  HCIOIL30BAHHUS  JTOCTIDKCHHIA
COBpPEMEHHOW OMOJIOTHH JIJIsl PAIIMOHAIBHOTO TIPUPOJIONIONE30BAHNS;

YMEHHUE pelarh dJIeMEHTapHble OMOJOrHYeCKHe 3a/1a4i, COCTABIIATh CXEMbI ITEPEHOCa BEUIECTB U
SHEPTUH B dKOCUCTeMax (LETH MUTaHHs);

YMEHHE BBITIOJIHATD J1a0OpaTOpHBIE U MPAKTHYECKHE PaboThl, COOMI0NaTh MpaBmwiIa npu pabdore ¢
y4eOHBIM H JIa00paTOPHBIM 000PYIOBAHHEM;



YMEHHE KPHUTHYCCKH HHTEPIPETUPOBATh HHOOPMAINIO  OHOTOTHYESCKOTO
COJICPYKaHUSI, BKITFOYAIOIIYIO MCEBJAOHAYYHBIC 3HAHUS M3 PA3IMUYHBIX UCTOYHHKOB (CPEICTBA MAacCOBOI
HHPOPMAIIUK, HAYyYHO-TIOMYJISAPHBIC MaTepHaibl), paccMaTpUBATh TJIOOATBHBIC  3KOJIOTHUYECKHUE
poOJIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOMICHUIO K HUM COOCTBEHHYIO MMO3HIIUIO;

YMCHHE CO3]/1aBaTh COOCTBEHHbBIC NMMCHMEHHBIC W YCTHBIC COOOIIEHMsI, 000011ass ONOIOrHIeCKYIO
HH(POPMAITUIO U3 HECKOIBKMX HCTOYHUKOB, IPAMOTHO MCITOJIB30BAThH MOHITHIHBIN anmapaTr OMOJOTHH.

OLCHHUBATh H

TEMATUYECKOE IIVIAHUPOBAHUE

10 KJTIACC
No 11/ HaumeHoBaHMe pa3aesioB U TeM KosmmyecrBo DyeKTpoHHBIE (LM (pPOBLIE)
nporpaMmsl HacoB o0pa3oBaTeJibHbIE PeCypChl
Bcero
1 buonorus kak Hayka 2 bubamoreta LIOK
https://m.edsoo0.ru/7f41c292
2 JKuBbIe CHCTEMBI M UX OpraHU3aIHs 1 bubmiorexa LIOK
https://m.edso0.ru/7f41c292
3 XHUMUYECKHH COCTaB U CTPOEHUE 3 Bubmuoreka [JOK
KJICTKH https://m.edsoo0.ru/7f41c292
4 KusznenesaTeabHOCTh KIETKH 7 bubmorexa [IOK
https://m.edso0.ru/7f41c292
5 PasMHOXeHME U HHAUBUYaJIbHOE 4 bubmmorexa [IOK
pasBUTHE OPTaHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencrseHHOCTE M N3MEHUYUBOCTD 8 bubmuoreka IIOK
OpraHu3MOB https://m.edso00.ru/7f41c292
7 Cenekuus opranu3mMoB. OCHOBBI 4 Bu6nuoreka IJOK
OMOTEXHOJIOTHU https://m.edso0o.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34
I[TPOI'PAMME
11 KUIIACC
No 11/ HaunMeHoBaHue pa3ae/ioB U TeM KosmuectBo DJIeKTpOHHBbIe (1 (poBbIe)
nporpaMmMsl JacoB o0pa3oBaTeJibHbIE PeCypChl
Bcero
1 DBOIIOIIMOHHASA OUOJIOr U 9 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHNE U PA3BUTHE KU3ZHU 9 Bubmoreka [JOK
Ha 3emiie https://m.edsoo.ru/7f41cc74
3 Opraau3Mbl 1 OKpYIKaromas cpeaa 5 Bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa U IKOJIOTHUSCKHE 1 bubnuoreka [IOK
CHCTEMBI https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB 110 34
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[TPOTPAMME

INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne KosnuectBo Hara JIeKTPOHHbIE HH(PPOBHIE
Tema ypoxka
n/n 4acoB U3yYeHUS o0pa3oBaTeJibHbIE pecypchl
Bcero
Pa3nen 1. BuoJsiorusi kak Hayka
bubmmoreka [JOK
1 Buosorust B cucreMe Hayk 1 https://m.edso0.ru/863e6122
https://m.eds00.ru/863e632a
MeToabl NO3HAHUA KUBOU
npuponsl. [Ipaktuyeckas
9 pabora Ne 1 «/cmosb3oBanue 1 Bbubaunoreka [IOK
Pa3IHYHBIX METOIOB MPH https://m.edso0.ru/863e6122
HN3YyUYCHHUU 6I/IOJ'IOFI/I‘-ICCKI/IX
00BEKTOBY
Uroro no pazaeny 2

Pazjen 2. 7KuBble cucTeMbl M UX OpraHu3amusi

3

Htoro

buonoruyeckue cucTeMsl,
MIPOIIECCHI ¥ UX H3YYCHHE

1

1

Pa3znen 3. Xumnuecknii COCTaB U CTPOEHUE KIETKHU

bubmmoreka [IOK
https://m.edso00.ru/863e6564

4 XUMHUYECKUH COCTaB KJISTKH. 1 butmmoreka [IOK
Boja u MuHepasibHbIe COJH https://m.eds00.ru/863e674e
5 benku. Cocras u cTpoeHue 1 bu6imoreka [IOK
OenkoB https://m.eds00.ru/863e6b72
®depMeHThI — OUOTIOrHYecKre
Katanu3aTopsl. JlabopaTopHas
5 pabora Ne 1 «3yueHue 1 Bubaunoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH https://m.edso0.ru/863e6b72
(dhepmeHTOB (Ha IpUMepe
aMUJIa3bl WA KaTajlashbl)»
bu6nmoreka IJOK
! Yrucsofat. Jiumeer 1 https://m.eds00.ru/863e6870
Bbu6imoreka [IOK
8 HyxknennoBsie kucnotel. ATO 1 httos://m.e dS(I)_E).ru 186366d5¢
9 Hcropus u MeToAbl U3yUEeHUS 1 bu6mmotexa [IOK
kietku. Kietounast Teopust https://m.eds00.ru/863e6e88
10 Kinerka xak 1enocTHast )xuast 1
cucremMa
11 CrtpoeHne 3yKapruoTHIECKOI 1 Bu6mmoreka [IOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

kietku. JlJabopaTopHas pabora
Ne 2 «U3yuenune cTpoeHus
KJIETOK PAaCTE€HUM, )KUBOTHBIX,
rpu0OB U OaKTEpU MO
MHKPOCKOIIOM Ha F'OTOBBIX
MUKpOTpenaparax u ux

https://m.eds00.ru/863e6ff0
https://m.edso0.ru/863e716¢

OTIHCaHUECH

Uroro no pazgeny 8

Paznen 4. ZKuzHeaesiTeJbHOCTh KJIETKH

12 OOMeH BEILECTB WA 1 bubmuoreka [IOK
MeTaboIH3M https://m.eds00.ru/863e766¢

bubmmoreka [JOK
13 Porocuirtes. XemocHirres 1 https://m.edso00.ru/863e7c98
bubmuorexa LIOK

14 duepretieckuii oOMen 1 https://m.edscl)lo.ru/863e7aae
JKn3HEeHHBIN UK KIETKH.
Jlenenue KiaeTKu. Murto3.

P P 1 Eutmonera LIOK
KITeTKAX KOHHHKa KopelKa https://m.edso00.ru/863e7dc4
JIyKa Ha TOTOBBIX
MUKpOTIperapaTax»

16 Buocunres Oenka. Peakmus 1 Bbubnmnorexa [JOK
MaTpUYHOIO CHHTE3a https://m.eds00.ru/863e796e

17 TpaHcnsims — OuocuHTE3 1 bubanoreka [HOK
Oenka https://m.eds00.ru/863e796e

18 KontponbHas pabora 1
nopazaenam «Kierka»

Hroro mo paznemy 7

Pa3nen 5. PasMHoxkeHne 1 HHAMBUAYAJIbHOE Pa3BUTH

€ OPraHn3MoB

19 HexkneTounsie popMbI )KU3HH 1 bu6imoreka [IOK
— BHPYCHI https://m.eds00.ru/863e7540
bub6mmoreka [IOK
20 DOopMBI pa3sMHOKEHHS 1 https://m.eds00.ru/863e81b6
opraHm3MoB. Meiio3 https://m.edso0.ru/863e831e
https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE
TIOJIOBBIX KJIETOK.
OmogoTBOpEeHMeE.
21 HaGO;IaToprrl)asI pabota Ne 4 1 bubmmorexa LIOK
https://m.eds00.ru/863e81b6
«HM3yueHne CTpoeHUs MOJOBBIX
KJIETOK Ha TOTOBBIX
MUKpPONpenapaTax»
99 WNunuBunyansHoe pa3BUTHE 1 Bu6mmoreka [IOK

OpraHu3MoOB

https://m.edso0.ru/863e8436
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HUroro no pazneny 4

Paznen 6. HaciencTBeHHOCTH M H3MEHYUBOCTH OPTaHM3MOB

I'eneruka — Hayka o

23 HACJICACTBCHHOCTH U 1 bubmiorexa LIOK
https://m.eds00.ru/863e86f2

U3MEHYUBOCTH
3aKOHOMEPHOCTH

24 HACJICJIOBAHUS NIPU3HAKOB. 1 bubmunoreka [JOK
MouorudpuHoe https://m.eds00.ru/863e8878
CKpelIBaHNE
JurubpuaHoe CKpenuBaHue. Bu6morexa LIOK

25 | 3aKoH HE3aBHCHMOTO 1 https://m.eds00.ru/863e89a4

HacJI€a0BaHU IIPU3HAKOB

CrermreHHOe HaclieqOBaHHNe
npu3HakoB. JlabopaTopHas

o5«
pabora Ne 5 «3yuenue Bu6mmoreka LIOK

26 PE3YJITATOB MOHOTHOPHIOrO 1 https://m.edso00.ru/863e8c60

Y TUTUOPUIHOTO CKPEIIMBaHUS
y Op030(riIbl Ha TOTOBBIX
MUKpoOTIpernapaTax»

T'enetnka nona. HaciegoBanue
bubnmoreka IJOK

27 MPH3HAKOB, CHCILICHHBIX ¢ 1 https://m.edso0.ru/863e8c60

I10JIOM

M3MeHYUBOCTb.
Henacnencreennas
M3MEHYUBOCTb. JlabopaTopHas
pabota Ne 6. M3yuenue bu6imoreka [IOK
MOAU(UKAITMOHHOM https://m.edso00.ru/863e8efe
M3MEHYUBOCTH, IOCTPOCHHUE

28

BapUAIIMOHHOTO psiAa 1
BapUAIMOHHOMN KPUBOD)

Hacnencreennas

WU3MEHYUBOCTb. JlaboparopHas
29 pabora Ne 7. «AHanu3 1
MyTalMi y Apo30GHIIbl HA

butmmoreka [IOK
https://m.edsoo.ru/863e8efe

TOTOBBIX MHKpOTIpEnapaTax»

butmmoreka [JOK

30 Tenernia uenosexa 1 https://m.edso00.ru/863e8d78

Hroro no pasueny 8

Paznen 7. Cesexkuus opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

31 CernekIis Kak HayKa u 1 bubmuoreka [IOK
MPOIIECC https://m.eds00.ru/863e9214
Metoap! u ,E[OCTI/I)KfHI/IH BuGmiorexa [OK

32 CEJIEKITUH PACTCHUH U 1

https://m.edso0.ru/863e9214

JKHUBOTHBIX

33 HroroBast KOHTpOJIbHAs paboTa 1
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3a 10 kypc
34 buorexHoinorus kak oTpacib 1 Bu6mmoreka LIOK
NPOU3BOJICTBA https://m.eds00.ru/863e9336
HWroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 34
[TPOI'PAMME
11 KJIACC
KoanuecTso Hara DJeKkTpoHHbIe HU(pPOBHIE
Ne n/m Tema ypoka JacoB H3y4deHHs o0pa3oBaTeJIbHbIE
Bcero pecypcbl
Paznen 1. IBosronuonHas 6uoI0rus
1 DBOIONHS  METOABI €€ H3YICeHUS 1 bubamorexa LIOK
https://m.edsoo.ru/863ea20e
9 WcTopus pazButus npeacTaBieHui 1 Bubmuorexa [JOK
00 3BOJIONIUH https://m.eds00.ru/863e9570
3 MUKpOIBOJTIOLIUS 1 bubmorexa [IOK
https://m.edsoo.ru/863e9cle
[Momynsmms kak aneMeHTapHast
o |oma e o 1
https://m.eds00.ru/863e99c6
«CpaBHEHHUE BUOB 110
MOP(OJIOrHYECKOMY KPUTEPHUIO»
5 JBmoKkymne cuitel (3IeMeHTapHbIS 1 Bbubmuorexa LIOK
(baxToph) IBOIOIHN https://m.edsoo.ru/863e9da4
6 EctectBennsiit 0100p U ero hopmMbl 1 Bubmorexa LIOK
https://m.eds00.ru/863e9ed0
Pe3ynbTaThl 3BONIOLINAN:
MPUCIIOCOOJIEHHOCTh OPTaHU3MOB U
7 Bup00OpazoBanue. JlaboparopHast 1 Bubmmoreka [JOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MPUCIIOCOOJIEHHOCTH OPraHu3Ma U
€€ OTHOCHUTEIILHOTO XapaKTepay
3 Hanpasnenus u mytn 1 Bubmoreka [JOK
MaKpO3BOJFOIIH https://m.edso0.ru/863e9cle
9 HeoOpatumocTs 3BOMIOINN 1
Hroro no pazneny 9

Pa3nen 2. Bo3dHukHOBeHHMe M pa3BUTHE JKU3HH Ha 3emJie

10

11

WcTopus xu3Hu Ha 3emiie U
METOJIbI €€ U3YUYEHUS

['unoTe3sl MPOUCXOXKIEHUS KU3HU
Ha 3emiie

1

bubmuoreka IIOK
https://m.edsoo.ru/863ea5a6
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Pa3zBuTue xu3HU HaA 3eMiie IO Apam

bubmuoreka IIOK

12 U TIepUoaaM 1 https://m.edsoo.ru/863ea6be
OCHOBHBIE 3Tarbl YBOJIOIHN
PaCTUTEIHHOTO U JKHBOTHOTO MHpA.
[IpakTnueckas padora Ne 1 Bubmuorexa LHOK
13 1
«M3yveHue HCKOMaeMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHUii 1 )KUBOTHBIX B
KOJIJICKIIHSX)
CoBpeMeHHas cucTteMa bubnuoreka [JOK
14 1
OpPraHHYECKOrO MHpa https://m.edso0.ru/863ea48e
15 DBONIOLHS YeIOBEeKa 1 bu6mmoreka IJOK
(anTpOmIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBwwkymiue cuibl (pakropsr) 1 Bubmuorexa [JOK
aHTpPOIIOTeHEe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH DBOJIOLHU 1
YeloBeKa
18 YenoBeueckue pachl U MPUPOAHbBIC 1 bubmmorexa [IOK
aJanTalliy YeloBeKa https://m.edsoo.ru/863eaea2
KouTposibHas pabora 1o pasienam:
19 «OBomronuay, «Bo3HMKHOBEHHE U 1
Pa3BUTHE XU3HU Ha 3eMIIe)
Hroro mo paznemy 10
Pazgen 3. OpraHu3mbl U OKpYyKaLIas cpena
20 OKoJorus Kak Hayka 1
Cpenpl 00UTaHUS U SKOJIOTHYECKUE Bu6nuoreka IJOK
21 1
(baxTopbl https://m.edsoo.ru/863eafec
Aobuoruueckue (akTophbI.
JlaGopatopnas paGorta Ne 3.
«Moponornueckue 0COOEHHOCTH
22 paCng)Hﬁ U3 pa3HBIX MECT 1 bubamoreia LIOK
https://m.edso00.ru/863eb10e
obutanus». JlaboparopHas padora
No 4. «BnusiHue cBeta Ha pocT U
Pa3BHTHE YEPEHKOB KOJIeyca»
Bu6nmoreka IJOK
23 brotiriccine GakTopet 1 https://m.eds00.ru/863eb348
HUroro no pazneny 4
Paznen 4. CoobuiecTBa H 3KOJI0THYECKHE
DKOJIOTUYECKUE XapaKTEPUCTUKU
nomynsiiuu. [IpakTudeckas pabora
24 No 2 «Iloncuér mnoTHOCTH 1
MOIYJISIIIMA Pa3HBIX BUIIOB
pacTteHuii»
o5 Coob1ecTBa OpraHu3MOB — 1 Bbubnunoreka [IOK
OuoLeHo3 https://m.eds00.ru/863eb46a
26 DKOJIOTUYECKHUE CUCTEMBI 1 Bubnmoreka [JOK
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https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a

(3KOCHCTEMBI)

https://m.edso0.ru/863eb46a

OCHOBHBIEC IOKA3aTEIHU
9KOCHUCTEMBI. DKOJOTHYSCKUE

bubmuoreka LIOK

27 mupamuasl. CBOWCTBA SKOCHCTEM. 1 https://m.edsoo.ru/863eb5fa
Cyxkueccus
28 [IpupoaHbie 3KOCUCTEMBI
29 AHTpPONOTEHHBIE 3KOCUCTEMBI
30 Buocdepa — riobanbhas 1 Bubmuorexa LOK
3KOcHCTEMA 3eMITH https://m.edso0o.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubmmorexa [IOK
orochepsr https://m.edso0.ru/863ebd16
32 UYenoseuecTBO B Orochepe 3eMin 1
bubmmorexa [IOK
33 Wrorosas xoHTponbHas 3a 11 xypc 1 https://m.e ds;_[o.ru 1863ebale
34 Cocy1iecTBoOBaHUE IPUPOABI U 1
YeoBeYeCcTRa
HWroro mo paznemy 11
OBUIEE KOJIMYECTBO YACOB T10 34

[NTPOI'PAMME



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

YYEBHO-METOIUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
IMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JI51 YYHEHUKA

buonorus 10-11 kmaccer/ A.A. Kamenckuii, Y.A. Kpukcynos, B.B. [Taceunuk, M3natenbcTBo

V!I[po(baﬂ

METOANYECKHUE MATEPUAJIBI 1JIs1 YUUTEJIA

- [TonomapeBa WN.H., KopawioBa O.A., CumonoBa JI.B. - buosorus. 10 xnacc.
Metoaudeckoe mocodue.- M., Benrana - I'pad, 2019;

- ITonomapeBa WM.H., KopumioBa O.A., CumonoBa JI.B. - buosorusa. 11 kmnacc.
Meroauueckoe mocodwue.- M., Benrana - I'pad, 2019.

- [Tonomapesa U.H. buonorus. 10 knacc. Pabouas terpaas. — M.; «Bentana-I'pad».

- [TonomapeBa U.H. buonorus. 11 knacc. Pabouas terpans. — M.; «Bentana-I'pad».

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
- «Emnnas  xomnekuus udpossix OOpaszoBarensHbix  PecypcoB»  (http://school-
collection.edu.ru/).

- https://resh.edu.ru/subject/5/

- http://ebio.ru/ - Dnexrponnslit yaeoHuK «bromorusy.
- http://bio-ximik.narod.ru/bio/bio.htm - crpoenune knetok

- http://biokhimija.ru/lekcii-po-biohimii.html - Guoxumus


http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/5/

