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HHOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke MporpaMMel MO0 OMOJIOTHU TEOPETHYECKYIO OCHOBY JIJIsl ONPE/ICICHUS TOAX00B K
dbopMHUpOBaHMIO colepKaHUs ydyeOHoro mpeaMera «buomorms» COCTaBMIM: KOHLENTyajbHbIE
nonoxkeHust PI'OC COO o B3anMOOOYCIOBIEHHOCTH IENEH, COAEp)KaHWs, Pe3yqbTaToB OOydYEHHS U
TpeOOBaHMI K YPOBHIO IOJATOTOBKU BBIIYCKHHMKOB, IOJIOXKEHHs 00 OOIMX LEeniX ¥ IPUHIMIAX,
XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSHHME CHCTEMBI CpelHero odimero odpaszoBaHus B Poccuiickoit
Denepanyy, a TakKe MOJIKEHHUS 0 crennpuke OHoIOoruy, e€ 3HaueHUH B MO3HAHUM >KUBOM IPUPOJIBI U
o0ecreyeHnn CyIIECTBOBaHUS UenoBeueckoro obmectBa. CorylaCHO Ha3BaHHBIM IIOJIOKEHMSAM,
oIpeJiesieHbl OCHOBHBIE (DYHKIIMH IPOTrPaMMBbl 0 OMOJIOTHUH U €€ CTPYKTYpa.

IIporpamma 1o Owosornn Ha€r TpeAcTaBICHHE O IEeNAX, 00 OOmeld cTparernu OOYydYeHHS,
BOCIIUTAHUS W Pa3BUTUS OOydaromuxcs cpeacTBaMu ydeOHoro mpenmera «buomorus», ompenenser
o0s3aTeNbHOE MPEAMETHOE COJNEpKAHUE, €ro CTIPYKTYpY, paclpelefieHHe I0 paszfenaM U TeMaw,
PEKOMEHIyEeMYI0 IIOCJIEA0BATEIbHOCTh M3YUEHHUs] Y4eOHOro MaTepuaja ¢ y4ETOM MEXIPEAMETHBIX U
BHYTPUIIPEMETHBIX CBS3€H, JIOTMKM O0Opa30BaTEIbHOIO IpOLEcca, BO3PACTHBIX OCOOCHHOCTEH
00yJaroImxcs.

B nporpamme mo OMOJOrMM TakXe YUUTBHIBAIOTCSI TPEOOBAaHMS K IJIAHUPYEMBIM JIMYHOCTHBIM,
METaIlpeIMETHBIM U MPEAMETHBIM pe3yibTaTaM 0OydeHHs B (OPMHUPOBAHMU OCHOBHBIX BHUAOB y4eOHO-
MIO3HABATENIbHOM  JIEATEIBHOCTH/y4eOHBIX JOeHCTBUI 00ydaromuxcs IO OCBOCHUIO —COICPIKaHHS
OMOJIOTHYECKOT0 00pa30BaHMSL.

B mporpamme mo Owmomormm (10-11 xmaccel, 0a30BBIi ypOBEHb) pEAM30BaH IPHUHIIAI
MPEEMCTBEHHOCTH B M3yUCHHUU OMOJIOTHH, O6Jarogapsi 4emy B HEH IPOCMATPHUBACTCS HAIIPABICHHOCTh Ha
pasBUTHE 3HAHMH, CBSI3AHHBIX C (DOPMHUPOBAHMEM €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS, LIEHHOCTHBIX
OpMEHTAlMHA JIMYHOCTH, HKOJOTUYECKOTO MBIIUICHUS, MPEACTaBIEHUI O 30pOBOM 00pasze XU3HU U
OepeXHBIM OTHOIIEHHEM K OKpyXaromed mnpupoaHoil cpene. [loatomy Hapsay ¢ u3ydeHHUEM
00IIe0MOIOTHYECKUX TEOPUH, a TaKKe 3HAHWH O CTPOCHHH JKUBBIX CHCTEM Pa3HOTO PaHTa U CYIIHOCTH
OCHOBHBIX IMPOTCKAOIIMUX B HHUX IMIPOLECCOB B IporpamMme I10 OnoIoruun YACJICHO BHHMAaHUC
HCIIOJIb30BAHUIO IMOJTYYCHHBIX 3HaAHUU B HOBCCZ[HGBHOﬁ KU3HU U1 pCHICHUA MMPUKIIAAHBIX 3ada4, B TOM
ycne:  NpOoQWIAKTUKKA  HACJIEJCTBEHHBIX  3a00JCBaHWMI  YEIOBEKa,  MEAMKO-TEHETUYECKOIro
KOHCYJIFTUPOBaHUS, OOOCHOBAaHUSI JKOJOTMYECKH IeJIeCOO0pa3HOro TMOBEJCHUS B OKPYXKAroIIeH
MIPUPOJHON Cpelle, aHAIN3a BIUSHUS X03SMCTBEHHON IESITEIbHOCTH YEJIOBEKA HA COCTOSHUE IPUPOJIHBIX
1 UCKYCCTBCHHBIX 9KOCHUCTEM. Ycunenne BHUMaHUS K HpHKJ’IaZ{HOﬁ HaIrpaBJICHHOCTHU yqeGHoro npeamMeTa
«buonorus» NPOAMKTOBaHO HEOOXOAUMOCTBIO OOECTIEUeHUs] YCIOBHHM JUIsl pEIIeHWS OJHOW W3
aKTyaJbHBIX 3aJ]a4 MIKOJIBHOTO OMOJIOTHYECKOro 00pa3oBaHmsI, KOTOpas mpejrmnoiaraet GopMupoBaHue y
oOyJaromuxcsi  CIIOCOOHOCTH — aJIaTHPOBaThcsi K M3MEHEHUSM  JIMHAMHYHO  Pa3BHUBAIONIECTOCS
COBPEMEHHOI'0 MHpA.

buonorus Ha ypoBHe cpeqHero obmero oopa3oBaHus 3aHUMaeT BaxHoe MecTo. OHa oOecniedrBaeT
(dbopMupoBaHUe y 00ydYarOLIUXCs MPEICTABICHUNH O HAay4YHOM KapTHHE MHpA, PACIIMPSET ¥ 0000IaeT
3HaHUS O JKUBOW IPHUPOJE, €€ OTIMUYUTENbHBIX NPU3HAKAX — YPOBHEBOM OpraHU3allid U SBOJIIOLMMU,
co3maT yCIOBHS JUIS: TIO3HAHWS 3aKOHOB JKMBOH TIPUPOJNBI, (OPMHPOBaHUS (PYHKIIMOHATHHON
TPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0€30MacHOro o0pasza IKH3HH, OSKOJOTHYECKOTO MBIILUICHHS,
LIEHHOCTHOT'O OTHOIIEHUSI K dKHUBOW MPUPOJIE U YETOBEKY.

Bonbmoe 3HaueHre OMOIOTHs UMEET TakXKe ISl PELICHHUs] BOCIIUTATEIbHBIX 1 Pa3BUBAIOLINX 33,144
cpeaHero odmiero oOpa3oBaHMs, colManu3auud oOywaromuxcs. M3yuenuwe Ouonorum obecreyuBaet
ycnoBus Uil (GOPMHUPOBAHUS UHTEIICKTYalIbHBIX, KOMMYHUKAMOHHBIX H MHPOPMALUOHHBIX HABBHIKOB,
3CTETUYECKOHW KYJIbTYpHI, CIIOCOOCTBYET WHTETpaliyd OHOJIOTMYECKUX 3HAHUH C MPEICTaBICHUSIMHU W3
JpyruxX y4eOHBIX MPEIMETOB, B YaCTHOCTH, (M3MKH, XMMHUU M reorpaduu. Ha3BaHHBIE TOIOXEHUS O
NpeHa3HaYeHuN y4eOHOro mpeamera «BHOIOTHS» COCTaBHIM OCHOBY JISl OIPEIENICHHs MOAXOIO0B K
0TOOPY U CTPYKTYPUPOBAHHUIO €T0 COAECPIKaHUs, MPEACTABICHHOTO B IPOrpaMMe 1Mo OHOJIOTHH.



Ot0op coxepkanust yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE OCYILECTBIEH C
MO3HULHUI KyJIbTypOCOOOPa3HOTO MOAX0Aa, B COOTBETCTBUH C KOTOPHIM 00ydYaromuecs AOJKHBI OCBOUTh
3HAHWST W YMEHHA, 3HAUUMbIe Ui (OPMHUPOBaHUsS OOLICH KyNIbTYpPbl, ONpPEICISIONINE aJleKBaTHOE
TIOBEJICHUE YEJIOBEKAa B OKpY’Kalolled MPUpPOJHON cpene, BOCTpeOOBaHHBIE B MMOBCEAHEBHOW >KM3HU M
MPaKTUIeCKOo aestenbHocTH. Oco0oe MECTo B 3TOH cUCTeMe 3HAHHMH 3aHUMAIOT JIEMEHTHI COIEPIKaHMS,
KOTOpbIE CITy»aT OCHOBOH Aiisi (hOpMHUpOBaHUS MPEICTABICHUI O COBPEMEHHOH €CTECTBEHHO-HAYYHOH
KapTHHE MUpPa U HEHHOCTHBIX OPHEHTALUIX JHYHOCTH, CIIOCOOCTBYIOIIMX TyMaHH3alUH OHOJIOTHYECKOTO
o0Opa3oBaHwsl.

CTpyKTypHpOBaHHUE COEpX)aHUs yueOHOro MaTepuaia B IporpaMMe o OHOJIOTHH OCYIIECTBICHO
¢ y4€TOM NPUOPHUTETHOTO 3HAUYCHHS 3HAHWK 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX KHBOH MPUPOIBI, O €€
YPOBHEBOH OpraHM3alliil M 3BOJIOUUH. B COOTBETCTBMM C 3TUM B CTPYKType y4ueOHOro mpeamera
«buomorus BBIACJICHBI CJICAYIOIHNEC COACPKATCIIbHBIC IMHUM! «buomornsa xak HayKa. MCTO}Z[LI Hay4YHOI'O
no3HaHus», «Knerka kak Owuonormueckas cucrema», «OpraHusm Kak OHOJOTHYECKash CHCTEMay,
«CucreMa ¥ MHOTOOOpa3ue OPraHUYECKOro MHUPa», «DBOJIONHS JKUBOW MPHUPOABD, «IKOCHCTEMBI H
MPUCYILIHE UM 3aKOHOMEPHOCTH.

Lens wusydenust ydeOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE — OBIIAJCHUE
00y4aromuMHUCs 3HAHUSIMU O CTPYKTYPHO-(OYHKIIMOHAILHOW OPTaHU3AINH JKUBBIX CHCTEM Pa3HOTO paHra
U MpHOOpEeTeHNEe YMEHUI MCIOIB30BaTh 3TH 3HAHMS JAJIsl TPAMOTHBIX ACHCTBHI B OTHOIIEHHH OOBEKTOB
JKUBOHM MPHUPOJIBI M PELICHHUS Pa3IMYHBIX )KU3HEHHBIX TPOOIIEM.

Hoctiwkenne 1enu wu3ydeHus ydeOHoro mpeamera «buomorus» Ha 0a30BOM  ypoBHE
obecreunBaeTcs pelIeHreM CIISAYIONNX 3aad:

OCBOCHHE OOYYArOIIMMHUCS CHCTEMBI 3HAHWH O OHMOJOTHMYECKHUX TEOPHUSIX, YUSHHSX, 3aKOHaX,
3aKOHOMEPHOCTSAX, THIIOTE3aX, MpaBHIIaX, CIYKAlIMX OCHOBOW s (OPMHPOBAHUS TIPEACTABICHHHA O
€CTEeCTBEHHO-HAyYHOW KapTHHE MHpa, O METOJaX HAay4YHOTO MO3HaHWS, CTPOCHHWH, MHOr000pasuu U
OCOOEHHOCTSIX JKUBBIX CHCTEM PAa3HOTO YPOBHS OPTaHU3AIlNH, BHIJAIOIINXCS OTKPHITHAX U COBPEMEHHBIX
WCCIIEJIOBAHUSX B OMOJIOTHH;

dbopMupoBaHue y OOydalOMIMXCS IMO3HABATENLHBIX, WHTEIUIGKTYAIBHBIX W  TBOPYECKHUX
CIOCOOHOCTEH B TIPOIECCE aHAIM3a JaHHBIX O MYTSIX Pa3BUTHSA B OMOJIOTMH HAyYHBIX B3TIISAIOB, UACH U
MOJIXOJIOB K U3YYECHHIO KUBBIX CHCTEM PA3HOTO YPOBHS OpPTaHU3aIlNH;

CTaHOBJIEHHE y OOydYarommuxcs OOImed KyJIbTyphl, (hYHKIIMOHATBHONH TPaMOTHOCTH, Pa3BHTHE
YMEHHH OOBSCHATH U OIEHUBATH SBIICHHS OKPYXKAIOIIETO MUPA KUBOH MPUPO/IBI HA OCHOBAaHUH 3HAHWNA U
OTIBITA, TTOyYEHHBIX MPU H3YYCHUN OHOJIOTHH;

(dbopMupoBaHue y 00ydYaIONINXCsS YMEHUH WILTIOCTPUPOBATh 3HAUYEHHE OMOJOTHYECKHUX 3HAHUU B
NPaKTUYECKOW JAEATENPHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEAWIUHCKHX TEXHOJOTHHA |
arpoOHOTEXHOJIOTHil;

BOCIIUTaHUWE YOEXKIEHHOCTH B BO3MOXHOCTH TIO3HAHHMA YEJIOBEKOM O KUBOW MPUPOJIBL,
HEOOXOTUMOCTH OEpeXKHOr0 OTHOUICHMS K HeW, COONIIOJIeHHs STHYECKMX HOPM MpU TMPOBEACHUH
OMOJIOTMYECKUX UCCIIEJOBAHMIA;

0CO3HAaHKE LICHHOCTH OMOJIOTHYECKUX 3HAHUH [T MOBBILICHHUS YPOBHS SKOJIOTMYECKON KYJIbTYPHI,
JUTsE (POPMHUPOBAHSI HAYYHOTO MUPOBO33PEHHUS;

MpPUMEHEHHE TMPHOOPETEHHBIX 3HAHMM W yMEHWH B I[IOBCEIHEBHOM JKM3HHM IS OIEHKHU
TOCJIE/ICTBUN CBOEH JEATENBHOCTH TI0 OTHOIICHUIO K OKPYXKAaIoIeH cpesie, COOCTBEHHOMY 37I0POBEIO,
000CHOBaHUE U COOMIOIeHHE Mep TPO(MITAKTHKHY 3a00JIeBaHNH.

B cucteme cpemnero obmiero oopazoBanust «buonorusy, n3ydyaeMas Ha 6a30BOM ypOBHE, SBIISETCS
00s13aTeTFHBIM YUeOHBIM MTPEMETOM, BXOJISIINM B COCTaB NIPEJAMETHOM 001acTi « EcTecTBeHHO-HAYYHBIC
MPEIMETHD).

s u3ydeHus OHOJIOrMM Ha 0a30BOM YPOBHE CPEIHEro 00Iero o0pa3oBaHMsS OTBOAMTCA 68
gacoB: B 10 kimacce — 34 gaca (1 gac B Henmeno), B 11 kimacce — 34 gaca (1 gac B Henelno).



COJEP)KAHUE OBYYEHUSA
10 KJIACC

Tema 1. buoJiorusi Kak HayKa.

bruonorust kak Hayka. CBsi3p Ouonoruu ¢ OOIIECTBEHHBIMH, TEXHHYECKUMH W APYTHMH
€CTEeCTBEHHBIMU HayKaMH, Qpriocoduelt, STUKOH, 3CTETUKON 1 mpaBoM. Poib Oronoruu B GopMUpOBaHUT
COBpEMEHHON Hay4HOU KapTHHBI Mupa. CrcTeMa OMOJIOTHYECKUX HAYK.

MeToapl TO3HaHUS >KMBOM NpUPOABI (HAOMIOACHWE, JKCIEPUMEHT, OMNKMCaHHe, H3MEpEHHE,
KJaccuUKalys, MOACITUPOBaHHUE, CTATHCTHUECKast 00pabOTKa NaHHBIX).

JdeMoHcTpanum:

[Moptpetsi: Y. Hapsun, I'. Meunens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabmuiel U cxeMbl: «MeToabl TO3HAHUS JKUBOW TIPUPOJIBD».

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

[Mpaktuueckas padota Ne 1. «Mcnonp3oBaHre Pa3TUIHBIX METOJOB IPU H3YYEHUH OHOIOTUYCCKUX
00BEKTOBY.

Tema 2. ’KuBble cucTeMbl M UX OPpraHu3anms.

JKusble cucrembl (OMocucTeMBbl) Kak MpeaMeT u3ydeHus Ononorud. OTIHYHE KUBBIX CUCTEM OT
HEOPraHWYECKOW MPUPOIBI.

CpoiicTBa OMocHcTeM W UX pa3HOoOpasue. YPOBHM OpTraHU3alMd OMOCHCTEM: MOJEKYJSPHBIM,
KJIETOYHBIN, TKaHEBBIN, OPraHU3MEHHBIH, MOMYJISIUOHHO-BUIOBOMH, 3KOCUCTEMHBIN
(6buoreonenoTHYeCcKuil), OoCchHepHBI.

JdemoHcTpanuu:

Tabnuiel U cxeMbl: «OCHOBHBIC TIPU3HAKH KU3HI», «Y POBHH OPraHU3AIMH )KUBOU PUPOIBI».

O6opynoBanwue: Mojenb Moiekysl JTHK.

Tema 3. XuMHYecKHMil COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH COCTaB KJIETKH. XUMHUYECKUE DJIEMEHTBI: MAKPO3JIEMEHTBI, MUKPO3JIEMEHTHL. Boaa n
MUHEpaJIbHBIE BEIECTBA.

OyHKIUH BOJIBI U MUHEPAIBHBIX BEIIECTB B KieTke. [loanepxanne ocMoTHyeckoro 0anaHca.

benku. CoctaB u crpoeHue OenkoB. AMHHOKHCIOTBI — MOHOMephl OenkoB. HeszameHumble u
3aMEHHMbIE aMHHOKHCIOTHl. AMHHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYpbl OEIKOBOH MOJIEKYJIbI
(nepBuuHas, BTOpUYHAs, TPETUYHAs M YETBEPTHUYHAs CTPYKTypa). XHMHYECKHUE CBOWCTBA OEJIKOB.
buonornueckue GpyHKINU OEIKOB.

®DepMeHThI — Oroornueckue karanuzaTtopsl. CTpoeHne pepMeHTa: akTUBHBIA LIEHTp, CyOcTpaTHas
cneuu¢uunocts. Kopepmentsl. Buramunsl. OTinunst epMEHTOB OT HEOPTaHUYECKUX KAaTaTU3aTOPOB.

VYrieBoabl: MoOHOcaxapuisl (TJIOK03a, pubo3a M Je30Kcupubo3a), Aucaxapuibl (caxaposa,
JIAKTO32) U TMoJIMcaxapuabl (Kpaxmal, TIIUKOTeH, [eJUTono3a). buongornyeckrne QpyHKIUN yTIIeBOIOB.

Jlummmapr: Tpurmuuepuabl, ¢ocdomununel, crepouasl. ['mapoduiabHO-THAPOGOOHBIE CBOMCTBA.
Buonornueckue ¢ynkuuu nunuaoB. CpaBHEHHE YIJIEBOAOB, OEJKOB M JIMIWAOB KaK HCTOYHHUKOB
SHEPIHH.

Hyxnennoseie xuciorel: JHK n PHK. Hyxineotnasl — MOHOMEpHI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢pynkunu JHK. Crpoenne u pynxkunn PHK. Buast PHK. AT®: ctpoenue n pyHKIuH.

HuTonorus — Hayka o kierke. Kierounas teopus — npumep B3auMOACHUCTBHS UIeH U (HAaKTOB B
Hay4YHOM MO3HaHUU. METO/Ibl H3yUEHHS KIIETKH.

Knerka kak nemoctHas >kuBas cuctema. OOIIuMe NpPU3HAKK KIIETOK: 3aMKHYTas Hapy>KHas
MeMOpana, Mosiekybl JIHK kak reneTudeckuii anmapar, CHCTeMa CHHTe3a Oerka.

Tunsl  KIETOK:  dyKapuoTHyeckas W mpokapuotHyeckas.  OCOOEHHOCTH  CTPOCHHS
MPOKApPHOTHICCKON KiIeTKu. Kietounas crenka Oaktepuil. CTpoeHHE HJYKAPHOTHUCCKOW KIICTKH.
OCHOBHBIEC OTIIMYHS PACTUTECIHHOMN, )KUBOTHOM ¥ TPUOHOMN KIICTKHU.



[loBepXHOCTHBIE CTPYKTYpbl KIJIETOK — KIETOYHAsl CTEHKAa, IJIMKOKAIUKC, WX (YHKIHH.
[TnasmaTtrueckas meMOpana, e€ cBoiicTBa 1 pyHkuun. Llutonnasma u e€ opranonnsl. OqHOMEMOpaHHbIE
opraouasl kiuerku: OIIC, ammapar I'onbmxu, im3zocoMbl. ITomyaBTOHOMHBIE OpPraHOMIBI KIIETKH:
MUTOXOHJpPUH, MIacTuabl. [Iponcxoxaenne MUTOXOHAPUI U TuacTud. Buasl miactua. HememOpanHble
OpraHouzbl KJETKU: PHUOOCOMBI, KJIETOYHBIH ILIEHTP, LICHTPHUONIH, PECHUYKH, KIYTHKH. DYHKIUH
OpraHou0B KJIEeTKH. Brmrouenus.

Anpo — perymstopHblii HeHTp kineTku. CTpoeHue szapa: siaepHas 000J04YKa, KapuoIlia3Ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCTIOPT BEIIECTB B KIETKE.

JdeMoHcTpanum:

[Moptpetsi: A. Jlesenryk, P. I'yk, T. llIBann, M. [lneiiaen, P. Bupxos, Ix. Yorcon, @. Kpuk, M.
Vunkunc, P. ®panxnus, K. M. bap.

Huarpammel: «PacnpeneneHre XMMUUECKUX 3JIEMEHTOB B HEXMBOW Npuponae», «PacnpeneneHue
XUMHYECKUX JIEMEHTOB B KUBOU MPUPOJIEN.

Tabmuuer u cxemsbl: «llepuomuyeckas TabnMa XUMHYSCKUX 3JIEMEHTOBY», «CTpOGHHE MOJIEKYJIBI
BoIbl», «bruocunTes Oenka», «CtpoeHune Mosekynsl Oenka», «Ctpoenue (depmenTtay, «HyknenHoBble
kuciotel. JTHK», «Crpoenne monexkynsl AT®», «CtpoeHne sykapuoTHdecKod KieTkm», «CTpoeHue
JKUBOTHOHN KJeTKH», «CTpoeHHe pacTHUTENbHON KIeTKn», «CTpoeHHe MPOKApHOTHUECKON KIETKH,
«CtpoeHue anpa KIETKu», « YTIACBOABD, «JIUmuab.

O06opynoBaHue: CBETOBON MHKPOCKOII, 000pyI0BaHUE ISl TPOBEACHHS HAOMIOACHUH, N3MEPEHUIA,
HKCIIEPUMEHTOB, MUKPOIIPETIapaThl paCTUTEIBHBIX, )KUBOTHBIX U OaKTEPHUANBHBIX KIETOK.

JlabopaTopHble H MPaKTHYeCKHe PadOTHhI:

JlaboparopHnast padota Ne 1. «M3ydyeHne KaTalIUTHYECKON aKTUBHOCTH (PEPMEHTOB (Ha TpUMEpe
aMUIIa3bl WK KaTallashl)y.

JlaGoparophas padota Ne 2. «M3ydeHne cTpoeHus KJIETOK PAaCTEHUM, >KUBOTHBIX M OaKTepHid 1MOA
MHUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENApaTax U UX OMHCAHUE.

Tema 4. /KusHenesiTeIbHOCTh KJIETKH.

OOMeH BemecTB, WM MeTaboIu3M. ACCUMWIAIMS (IDIACTHYCCKUH OOMEH) W JUCCHUMUIISITISL
(3HEpreTnyeckuii OOMEH) — JIB€ CTOPOHBI €IUHOIO Ipolecca MeTabonu3Ma. Poib 3aK0OHOB COXpaHEHUs
BEIIECTB U DHEPTHH B IOHUMaHUH MeTaboIm3Ma.

Tunsl oOMeHa BemecTB: aBTOTPO(HBIN U retepoTpodHbiil. Pors pepMeHTOB B 0OMEHe BEmeCTB U
MPEBPAILIEHUN SHEPTUU B KIIETKE.

®orocunre3. CBeroBast 1 TeMHOBas (a3bl oTocuHTe3a. Peakiuu porocnHTe3a. DPPEKTHUBHOCTH
¢dorocunTe3a. 3HayeHue HoTocHHTE3a AJs )KU3HU Ha 3emute. BiusiHue ycinoBuil cpeabl Ha GOTOCHHTE3
CHOCOOBI MTOBBILIEHUS €r0 IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUI.

XemocuHTe3. XeMOcHHTe3upylouye OakTepu. 3Ha4eHHe XeMOCHHTEe3a /151 )KU3HHU Ha 3emIe.

OHepreTnueckuii oOMeH B KJEeTKe. PaciieruieHue BemecTB, BBIIEICHHE U aKKyMYJIHPOBaHHE
SHEPTUH B KJIETKe. DTarbl dHepreTuyeckoro oomena. ['nmukonus. bpoxkenne u ero Buasl. Kucnopoanoe
OKHCJICHHE, WIM KieTouyHoe nawixaHue. OxuciaurensHoe (ocdopunupoBanne. D(HHEeKTHBHOCTD
JHEPreTUYECKOro OOMEeHa.

Peaknun marpuunoro cunresa. ['enetnueckas mapopmanus u JIHK. Peanuzanus renerndeckoit
uHpOpMaIUK B KileTKe. ['eHeTH4YecKnit Ko U ero cBolicTBa. TpaHckpumius — MaTpuiHbiid cuaTe3 PHK.
Tpancnsmust — 6mocuHTe3 Oenka. DTambl TpaHcmanuu. KoxnpoBaHue aMHUHOKHCIOT. Ponbs pubGocom B
O6mocuHTe3e OenKa.

Hexnerounsie ¢GopMbl Xu3HH — BHpPYCHL. Mcrtopus oTkpeiTHs BupycoB (/1. . MBaHOBCKWMIf).
OCOOCHHOCTH CTPOCHUS M XKH3HEHHOTO IMKIIa BUPYCcOB. bakrepuodaru. bone3nu pacTeHni, )KIUBOTHBIX U
YeJI0BEKa, BRI3bIBaEMbIC BUpycamu. Bupyc nmmyHonedhunura yenoBeka (BMYU) — Bo3oyaurens CITH/]a.
OOparHast TpaHCKpHWIIIUS, peBepraza W uHTerpasza. [IpoduiakTHka pacmpoCTpaHEHUS BHPYCHBIX
3a00J1eBaHUH.

JdemoHcTpanuu:



IToptpetsr: H. K. Konsuos, 1. U. IBanosckuid, K. A. Tumupsses.

Tabmuuer 1 cxembl: «Tumbl nutanusy, «Mertabonuszm», «MHUTOXOHAPHS», «DHEPreTHYECKHUN
obmeny, «Xmnopomaact», «Dotocunres», «Crpoenne JHK», «CtpoeHne u QpyHKIMOHMpPOBAHUE TEHAY,
«Cunre3 Oenka», «['eHernueckuil koa», «Bupyce», «bakrepunodarm», «CTpoeHrne M KU3HEHHBIA LHAKI
Bupyca CIIHN/a, 6akteprodaray, «Pemmukanus JTHK».

ObopynoBanune: moaenu-anmukanun «Y nsoenue JHK u tpanckpunuus», «buocunre3 Genkay,
«Ctpoenue KIeTKn», Mosienb cTpykTypsl JJTHK.

Tema 5. Pa3MHoOKeHHe M HHAMBUAYAJIbHOE PA3BUTHE OPTraHU3MOB.

KietouHslii UK, WK )KU3HEHHBIN UK KieTku. MHTepdasa u muro3. [Ipoueccel, mpoTekaronue
B uHTep(aze. Perumkanus — peakuust marpuuHoro cuate3a JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIH
HaOop — KapuoTHUI. AUMIONIHBIN U TaIUIONIHBIA XpOMOCOMHBIE Habophl. XpomaTuasl. Llutonornueckue
OCHOBBI Pa3MHOKEHUS U HHANBUTyaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenne knetku — muto3. Cragum mutosa. [Iporeccsl, mpoucxonsiie Ha pas3HbIX CTaAMSIX
MHTO3a. bUOJOrHYeCKU CMBICT MUTO3A.

[TporpamMmupyemast THOENb KJIETKH — alloNTO3.

®DopMBI pa3sMHOXKEHHsI OpraHU3MOB: Oecrojioe ¥ IMoJioBoe. Buapl Oecroyioro pa3MHOKEHHS:
JelieHHe HaJBOe, I[OYKOBAaHHUE OJHO- W MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHHWe, BETETATUBHOE
pa3MHokeHue. VIckyccTBeHHOE KIIOHUPOBAHUE OPTaHU3MOB, €0 3HAYSHHE IS CEJIEKIIHH.

ITonoBoe pasMHOXKEHHE, €r0 OTINYHS OT OECIOI0TO.

Meiioz. Ctaauu meitosa. [Iporecchl, mpoucxosiue Ha cTagusax Meiosa. [loBeaeHne XxpoMocoM B
Meroze. Kpoccunrosep. buosornueckuii CMbICI U 3HAYE€HUE MEH03a.

I'amerorene3 — mpomecc 00pa30BaHWS TOJOBBIX KIETOK Y JKHBOTHBIX. l[lONOBBIE JKeme3bl:
CEMEHHHKH " SnYHUKHN. O0pa3oBaHUE U Pa3BUTHE MTOJIOBBIX KIIETOK — raMeT (CIiepMaTo30u1, STHICKIIeTKA)
— cnepMaroreHe3 W oBorene3. (OcC0OEHHOCTH CTPOCHHS SUIEKIETOK W CHEPMAaTO30UJIOB.
OmnonotBopenue. [lapreHorenes.

WnnuBunyansHoe pas3BUTHE (OHTOreHE3). OMOpHOHaNbHOE pa3BuUTHE (3MOpHOreHes). OTarbl
SMOpPHOHAIBHOTO PA3BUTHS Y TIIO3BOHOYHBIX JKHUBOTHBIX: JIPOOJIEHWE, TaCTPYJSIHSA, OpraHoreHes.
[loctomMOpronanbHOE  pa3BuUTHE. THUIBI  MOCTIMOPHOHAILHOTO  Pa3BUTHA:  TPSAMOE,  HEMpPSIMOe
(mmumHOYHOE). BrimsiHue cpenpl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BEI3BIBATH BPOXKIEHHBIE
YPOICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 IBETKOBOTO pACTEHUS: CTPOCHUE CEMEHH, CTaIuu
pa3BUTHUSL.

JdeMoHcTpanum:

Tabmuuer u cxembl: «DoOpMBI pPa3MHOXKEHHS OPTaHU3MOBY», «/[BoiiHOE OMIOJOTBOpPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3sMHOXKEHHE pacTeHHi», «JleneHne KiIeTku OakTepuii»,
«CrpoeHue MONOBBIX KIETOK», «CTpoeHue xpomMocoMbly, «Kierounsiii nukmy, «Pemnmukanus JTHK»,
«Mmurosy, «Meros», «IIpsmoe u HenpsMoe pa3BUTHE», «I'aMETOreHe3 y MIEKONUTAIOIIMNX U YEJI0OBEKay,
«OCHOBHBIE CTaIUN OHTOTEHE3A.

OObopynoBaHue:  MHUKPOCKOI,  MHKpompemnapatsl  «CHepMaro30uAbl  MIIEKOMUTAIOLIET0»,
«Sinexnerka miekonuraromero», «KapuoknHes B KIETKax KOpELIKa JyKa», MarHUTHasT MOJEJNb-
amutukanus «Jlemenue kiuetkm», moaenb JJHK, Moxens Merada3Hoit XpoMOCOMBL.

JlaGopaTopHble U MPAKTHYECKHE PA0OTHI:

Jlaboparophas padora Ne 3. «HabsoaeHre MUTO3a B KIIETKaX KOHUHMKA KOPEIIKA JIyKa Ha TOTOBBIX
MUKpOIIpernapaTaxy.

JlaGopaTopuass pabora Ne 4. «l3ydeHwe CTpPOEHHS TIIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenapaTax».

Tema 6. HacjiencTBeHHOCTh M HU3MEHYMBOCTH OPraHU3MOB.

[penmer u 3agaun reHeTUKU. VcTOpHs pa3BUTHS TEHETHKH. POIb IUTONOTHH W 3MOPUOIIOTHH B
CTAaHOBJICHUM TCHETHKH. BKag pOCCHMCKMX W 3apyOCKHBIX YUEHBIX B Pa3BUTHE TCHETHKHA. METOIBI



TeHETUKH  (THOPUIONOTHYECKUH, LUTOrCHETHYECKUH, MOJIEKYIsipHO-TeHeTHYeckuii). (OCHOBHBIE
TeHeTHYEeCKHUE MOHATHL. | eHeTHueckas CUMBOJIMKA, HCIIOJIb3yeMas B CXeMaX CKpELUBaHHM.
3aKOHOMEPHOCTH HacJeq0BaHUs TPU3HAKOB, ycraHOBIeHHBIe [. Mennmenem. MoHoruOpuaHoe
CKpelrBaHue. 3aKoH eIUHO-00pa3us ruOpuaoB NepBoro nokoseHus. [lpaBuino noMuHupoBaHUs. 3aKOH
pacileruieHrs Ipyu3HaKkoB. I 'unores3a ynuctoTsl raMeT. [loHOe U HEMOJIHOE TOMHUHUPOBAHHUE.

JurnbpugHoe ckpemnBaHue. 3aKOH HE3aBUCUMOTO HaclieI0OBaHus IpU3HaKoB. LluTorenernueckue
OCHOBBI ~ JUTMOPHIHOTO  CKpEIIMBAaHMA.  AHaTU3Upymollee  CKpeumuBaHue.  Vcmonmb3oBaHue
AHATM3UPYIOIIETO CKPELIUBAHUS IS OTIpeesICHHS TeHOTUIIa 0COOH.

CuensieHHOe HacienoBaHue Npu3HakoB. Pabora T. Moprana mo cuemieHHOMY HaclieOBaHHIO
reHoB. Hapyiienue cluernienys TeHOB B pe3yibTaTe KPOCCHHIOBEpPA.

XpOMOCOMHas TEOPHsI HACIIEACTBEHHOCTH. | eHETHUECKUE KapThl.

I'enetuka mona. XpOMOCOMHOE ONpeAesieHHe IMoya. AyTOCOMBI U TIOJOBBIE XPOMOCOMBI.
I'omorameTHble U rereporaMeTHble opranu3Mel. HacnenoBanue npu3HakoB, CHEIUIEHHBIX C ITOJIOM.

N3meHunBoCTh. Buabl M3MEHUMBOCTH: HEHACJEICTBEHHAs W HacJEACTBEHHass. Ponb cpenpl B
HEHACJIEICTBEHHOU U3MEHYUBOCTH. XapakTtepucruka MO (PHUKATUOHHON HU3MEHYUBOCTH.
Bapuanvionnsiii psa W BapuanuoHHas KpuBas. Hopma peakumu npusHaka. KomuuecTBeHHblE U
KadeCTBEHHbIC IPU3HAKU M MX HOpMa peakiuu. CBOWCTBa MOAM(PHUKAIMOHHONW H3MEHYNBOCTH.

HaCJIeI[CTBeHHaSI, WNJIIM TCHOTUITMYCCKasl, U3BMCHYNUBOCTD. KOM6I/IHaTI/IBHaﬂ H3MEHUYMBOCThL. Melo3 u
MOJIOBOM MPOIIECC — OCHOBA KOMOMHATUBHOW HM3MEHUMBOCTH. MyTallMOHHAsE HW3MEHYHBOCTb.
Knaccupukanms wmyranmid: TeHHBIE, XPOMOCOMHBIC, Te€HOMHBIe. YacToTa W TPUYMHBI MYyTalui.
Myrtarenapie (QakToppl. 3aKOH TOMOJIOTHYECKHX pAJOB B HACIEICTBEHHON wm3MmenunmBoctn H. M.
Bagunosa.

Buesinepras HacIIeICTBEHHOCTh U U3MEHYHUBOCTD.

I'enetnka dyemoeka. Kapuorunm dwenmoBeka. OCHOBHBIE METOIBl TEHETHKHM  4YeJOBEKa:
TeHEeAJIOTUYECKHA, OJM3HEIOBbIA, ITUTOT€HETHIECKUN, OMOXUMHYECKHUN, MOJIEKYISIPHO-TEHETHYECKUIL.
CoBpeMeHHOe Olpe/ielieHne TEeHOTHUIIA: ITOJIHOTEHOMHOE CEKBEHHPOBaHWE, T'€HOTHIIMPOBAHUE, B TOM
yucie ¢ nomotnbto [11[P-ananmmnza. HacnencTBeHHbple 3a001eBaHNs Y€IIOBEKa: TeHHBIE 00JIe3HU, OOJIE3HH C
HACJICJICTBEHHON NPEpaciooKeHHOCThIO, XPOMOCOMHBIE Oone3Hu. CoMaTudecKue W TeHepaTHUBHbBIE
myTtanuu. CTBoNOBBIE KieTKH. [IpwHIMIIBI 3M0poBOro 00pa3a >KU3HH, AMATHOCTHKH, MPO(PHUIAKTUKA U
JIEYEeHUsI TeHETUYEeCKNX Oose3Heil. MenuKo-reHeTHIecKoe KOHCYJIbTUPOBaHHe. 3HAYSHUE MEIUITTHCKON
TE€HETHKH B MIPEIOTBPAIICHNH U JICUSHUN T€HETHYECKUX 3a00JIEBaHUI YeIIOBEKA.

JdeMoHcTpanum:

IToptperst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B. Tumodees-PecoBckuii,
H. U. BaBunos.

Tabnuupel u cxembl: «MOHOTMOPUIHOE CKPEIIMBAaHUE M €r0 HUTOT€HETHYECKasi OCHOBa», «3aKOH
pacuierjieHusi M ero LUTOTCHETHYEeCKas OCHOBa», «3aKOH YHCTOTHI ramer», «/urnbpumHoe
CKpeuuBaHue», «L{uronornueckue 0OCHOBBI JUTHOPUIHOTO CKpELIMBaHU», «Meno3», «B3anmoneiictue
aJJIENBbHBIX TEHOB», «['€HeTHueckne KapThl PacTEHWi, >KMBOTHBIX M 4YelloBeKay», «['eHeTmka momiay,
«3aKOHOMEPHOCTH HACJIEIOBAaHHA, CIEIUIEHHOTO C MojioM», «KapHOoTUNbl 4enoBeka W KHBOTHBIXY,
«Buner w3mMeHuHBOCTHY, «MoauduKaoHHass HW3MEHYMBOCTHY, «HacnenoBanue pesyc-akropay,
«I'eHeTHKa rpymni KpoBu», «MyTallMOHHAs U3MEHUYUBOCTDY.

OO6opynoBanme:  MOACNH-alIUIMKanuu  «MoHOTHOpUAHOE  CKpemmBaHue», «HemomHnoe
TOMUHUpOBaHHE», «JlurmbpumHoe ckpemuBanme», «llepekpéct XpoMocom», MHUKPOCKON |
Mukpornpenapat «/lpo3zodunay (HopMa, MyTaiui (GOpMbl KPbUILEB U OKPAacKH Teja), repbapuii «I'opox
ITIOCEBHOI».

JlabopaTopHble M MpaKkTUYeCKue padoThI:

Jlaboparophast pabora Ne 5. «M3ydeHwe pe3ysbTaTOB MOHOTHOPHUIAHOIO W JUTHOPHIHOIO
CKPEUIMBAHUS Y IPO30QHIIBI Ha TOTOBBIX MUKpOTIpENapaTax».

JlaboparopHast pabora Ne 6. «M3ydeHne MOIU(PUKAIMOHHON HM3MEHYHMBOCTH, IOCTPOCHHE
BapUAIIMOHHOTO Psifia U BapUALlMOHHOW KPUBOI».



JlaGoparophast pabota Ne 7. «AHanu3 MyTaluid y Apo30¢ sl Ha TOTOBBIX MUKpOIpenapaTax».

[Tpaktuueckas padora Ne 2. «CocTaBieHHE U aHAINU3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenexkuus Kak Hayka M TIIpolecc. 3apoKIEHHE CeJleKIMH W jaoMmecTHkauud. Yuenue H. WM.
BaBuioBa o0 ULeHTpax NPOHMCXOXKICHHS W  MHOrooOpasusi KyJIbTYPHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKJICHUS TOMAIIHUX KUBOTHBIX. COpT, OpPOJa, LITAMM.

CoBpeMeHHbIE METOJIBI CeNeKIMKA. MaccoBBI M MHANBUIYAIbHBIH OTOOPHI B CEJIEKIHUH PaCTEHHH
u KUBOTHBIX. OueHKa dKcTepbepa. BIM3KOpoICTBEHHOE CKpelIMBaHWE — MHOpWUAMHT. UncTas JTUHHA.
CkpemnBaHue 4YUCTHIX JHHUE. ['eTeposuc, mnu rubpuaHas cuia. HepoAcTBeHHOE CKpeUIMBaHUE —
ayrOpuauar. OtpanéHnas ruOpuansanus u e€ ycrexu. VICKycCTBEHHBI MyTareHe3 W MOJy4deHHUE
MOJIMIUIONI0B. JlOCTHKEHNS CENEKIIMH PACTEHUH, dKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHomoruss Kak oOTpacip MNpPOU3BOACTBA. [eHHas MHXKEHepus. OTambl CO3JaHUSL
pexomOuHanTHOM [IHK 1 Tpancrenuoix opranmzmoB. Kierounas wrxeHepus. KieTouHble KyJbTYpBI.
MuKpoKkJIOHaIbHOE pa3MHOKEHHe pacTeHuit. Knonuposanue BBICOKOITPOAYKTUBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPTaHU3MOB. JKOJOTHYeCKHue W dThdeckue npobiembl. MO — reHerndecku
MOJIU(QHUIMPOBAHHBIC OPTaHU3MBI.

JemoHcTpanuu:

Ioptpetsr: H. U. Basunos, U. B. Muuypus, I'. 1. Kapneuenko, M. ®. IBanos.

Tabmuuel u cxemsl: KapTa «LIeHTpBI MPOUCXOKIEHNUST U MHOTOOOpa3usi KyJIbTYPHBIX PaCTCHHN,
«IToponel mOMaIIHUX >KUBOTHBIX», «CopTa KyJNbTypHBIX pacTeHuit», «OTmanéHHas THOpUAM3AILUY,
«Pabotel axagemuka M. @. Hsanosay, «Ilomumiongus», «OObEKTbI OHOTEXHOIOTHN», «KIleTOUHBIE
KyJIbTYpPbI U KIIOHHpOBaHUEY, « KOHCTpyHpoBaHHUE U IEPEHOC TEHOB, XPOMOCOM.

ObopynoBaHue: MyJISDKH TUIOIOB M KOPHEIJIOAOB AMKHUX (OPM M KyJIbTYpHBIX COPTOB PacTEHHH,
repbapuii «CenbCKOX03HCTBEHHBIE PACTEHHS.

JlaGopaTopHble U MPAKTHYEeCKHE PA0OTHI:

Okckypeusi «OCHOBHBIE METOABI M JIOCTMXKEHHUSI CEJCKIMM pPACTeHWH M KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (hepMy, COPTOUCTIBITATENbHBIA YYaCTOK, B TEIUINIHOE XO35HCTBO,
71a00paTopuIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIIOLMOHHAsE OMOJIOTUSI.

[Ipenmochbulky BO3HUKHOBEHHUS 3BOJIOIMOHHONW TEOPWUH. DBONIOIHOHHAS TEOpHUs U € MecTo B
Ouosoruu. BiusHre SBOIIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CunerenscTBa HBOMMONMU. [lanieoHTONOTHYECKUE: TIOCIEIOBATEILHOCTh TOSIBIICHUST BUIOB B
MAJIEOHTOIOTMUECKOM JIETOITUCH, Tiepexoanble (opMbl. broreorpaduieckne: cXoCTBO U paznuine payH
1 (IIOp MATEPUKOB U OCTPOBOB.

OMOpPHONIOTUYECKHE: CXOJCTBA M Pa3iuuds SMOPUOHOB pa3HBIX BHJIOB TIO3BOHOYHBIX.
CpaBHUTENHLHO-aHATOMUYECKHE: TOMOJIOTUYHEIC, AHAJIIOTUYHBIE, PYJUMEHTAPHBIE OpraHbl, aTaBU3MBI.
MonekynsipHO-OMOXMMHYECKUE:  CXOJCTBO  MEXaHU3MOB  HACIEACTBEHHOCTH W OCHOBHBIX
MeTa0OIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OponroronHas Teopuss Y. apeuna. [Ipenrnochuiki BO3HUKHOBEHUS JapBHHU3MA. JIBIKyIue
CWJIBI 3BOJIIONIMUA BUAOB 1O JlapBuHY (M30BITOYHOE pa3MHOMKEHUE IPH OTPAHUYCHHOCTH PECYPCOB,
HeonpeIeEHAass N3BMEHYHBOCTh, 00PH0A 32 CYIIECTBOBaHUE, €CTECTBEHHEIN 0TOOD).

Cunretnueckas teopust 3Bontonuu (CTD) 1 e€ 0OCHOBHBIE MOJIOKEHUS.

MuxkposBomonus. [omynsius Kak eAnHATA BUAA U SBOTIOIHH.

Jewkymue cwibl ((QakTopsl) 3BONIONMU BUJIOB B Tpupojae. MyTalMOHHBIA TIpolecc |
KOMOWHATHBHASI N3MEHYUBOCTh. [{omynsIioHHbIe BOJHBI | Apeiid renos. M3onsims u Murparms.

EcTecTBeHHBII 0TOOP — HANIPABILIONTHI (hakToOp IBOIOITUH. DOPMBI €CTECTBEHHOTO 0TOOpA.



[IprucnocoOneHHOCTs OPraHU3MOB Kak pe3yibTaT 3Bojronuu. Ilpumepsl mpucmnocoOieHuit y
Oopranu3zmMoB. ApoMopd03bl U UINO0-aJANTALUH.

Bung wu BumooOpasoBanme. Kputepum Buzma. OcHoBHble (opMBI  BHI00OPa30BaHUSL:
reorpauueckoe, 3KOJIOrN4ecKoe.

Makpossomonusi.  Dopmbl  3BoNIONMH:  GUIETHYECKAs, UBEPreHTHas, KOHBEPreHTHas,
napamiensHas. HeoOpaTuMocTh SBOJIOLHY.

IIpoucxoxaeHue OT HeCHEeIUATU3UPOBaHHBIX MpenkoB. IIporpeccupyromas crenuamtu3anus.
AnanTuBHas paguanus.

JdeMoHcTpanum:

Ioptpertsr: K. Jlunnel, XK. b. Jlamapk, Y. [dapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, ©.
Mrosnep, A. H. Cesep1ios.

Tabmuuel u cxembl: «Pa3BUTHE OpraHMYecKOro MHpa Ha 3emie», «3apOJbIIIH IMTO3BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukc», «Dopmbel OOpbOBI 3a cyliecTBOBaHWE», «EcTecTBeHHBIN O0TOODPY,
«MHoroo0Opa3ue copTOB  pacTeHHit», «MHoOrooOpasue MOpPOJ  KHUBOTHBIX»,  «llomymsunmy,
«MyTanoHHass U3MEHUYMBOCTB», «ApoMopdosb», «Mnuoagantanuny, «OOmas aercHepanusy,
«/Bmwxkymme cuibl dBoMIONMUY, «Kapra-cxema wmapumipyra mytemectBust Y. [lapsuHa», «Bopwba 3a
cymectBoBanue», «lIpucnocobieHHOCTs  opraHu3amMoB», «leorpaduueckoe  BHAOOOpa3OBAHHUEY,
«OK0J0THYECKOE BUI000Pa30BAHUEY .

O0bopynoBaHue: KOJUIEKIINS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPACKH, HA0OD IJIOJI0OB U CEMSIH,
koyuteknust «[Ipumepsl 3alIMTHBIX MPUCIIOCOONIEHUH y KUBOTHBIX», MOAeNb «OCHOBHBIC HAIPABICHUS
IBOJIOLMNY, 00bEMHAA MoAeNb « CTPOCHUE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

Buoreorpaduueckas kapra mupa, KowieKuus «PopMbl COXpPaHHOCTH MCKONAEMBIX XHBOTHBIX H
pacTeHuii», Mogjens anmmkanus —«llepekpéct xpomocom», BiaxHble IpenapaTsl «Pa3Butne
HacekoMoro», «Pa3BuThe Jsrymkn», Mukpornpenapat «pozoduna» (Hopma, MyTauun HOpMBbI KPHIILEB
Y OKpPAacCKH Tela).

JlaGopaTopHble U MPAKTHYEeCKHE PA0OTHI:

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

JlaGoparophas padota Ne 2. «OnucaHue NpUCIOCOOICHHOCTH OpraHu3Ma U €€ OTHOCUTEIHHOTO
XapakTepay.

Tema 2. Bo3HnKkHOBeHHMe H pa3BUTHE KU3HH Ha 3em.Ie.

JloHay4HBIE TPEeCTaBIECHUS O 3apOKACHNH *KU3HU. HaydHble runore3bl BOSHUKHOBEHUS )KU3HH Ha
3emiie: abroreHes M MaHCIepMHus. XUMUYecKas HBOTIONUs. AOMOTeHHBIH CUHTE3 OPTaHNYECKUX BEILECTB
U3 HEOPraHMUYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMHUECKOHN 3BoroNK. HadanpHele sTamnsl
Oouonornueckoir sBomound. I'mnoreza PHK-mupa. ®opmupoBanume MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE NpPOTOKJIETKH. [lepBrle KieTknm M ux sBoionus. POpMUPOBAHUE OCHOBHBIX TIPYII
JKUBBIX OPTaHU3MOB.

Pa3Butne xu3HM Ha 3emie 1o 3paM U nepuogam. Karapxeil. Apxelickas U MpoTepO30iCcKas 3phl.
[laneosolickast »spa u €€ mnepHonbl: KeMOPHHCKHH, OpIOBUKCKHH, CHIIypUHCKHH, JIEBOHCKHIA,
KaMEHHOYT OJIbHBIH, TEPMCKHIA.

Meso3olickas 3pa u €€ nNepuo/ibl: TPUACOBBIN, IOPCKUNA, METOBOM.

Kaiino3zoiickast apa u €€ nepuobl: NajeoreHOBbINA, HEOT€HOBBIN, AHTPOIIOTE€HOBBIM.

XapakTepucTHKa KIMMaTa W TEOJIOTWYeCKHX ImporeccoB. (OCHOBHBIE 5Tambl  SBOJIOIHU
PacTUTENHLHOTO M YKUBOTHOTO MHpa. ApoMopQo3bl Y pacTeHWH M KUBOTHBIX. [losiBIeHME, pacuBeT U
BBIMHpPaHUE TPy KUBBIX OPTaHU3MOB.

Cucrtema OpraHu4ecKoro Mupa Kak OTpakeHUe 3BOJIOLHU. OCHOBHBIE CHUCTEMAaTHUECKUE IPYIIIbI
OpraHU3MOB.

OBouroLus yesioBeKa. AHTPOIIOJOrHs Kak Hayka. Pa3BuTHe NpencTaBiIeHUN O MPOMCXOXKIECHUU
yenoBeka. Meroasl u3ydeHHs aHTpororeHe3a. CxoxcTBa M pa3iiMuus 4YEJIOBEKAa M JKUBOTHBIX.
CucrteMaTHuecKoe I0JIOKCHHUE YeJI0BeKa.



Jswxymye cuibl (pakTopsl) aHTpororeHeza. HaciieZcTBeHHAss M3MEHYMBOCTh U €CTECTBEHHBIN
ot6op. OOIIecTBEHHBIH 00pa3 )KU3HHU, U3TOTOBJICHNUE OPYAUH TPYAa, MBILUICHUE, PEYb.

OCHOBHBIE CTaJMM W BETBH SBOJIIOIIMM YEJIOBEKa: aBCTpalonUTeKH, HenoBek ymensid, Uenmosek
npsaMmoxoasumi, YenoBexk HeaHaepranbckui, YenoBek pasyMmHblil. Haxoaku MCKOMaembIX OCTaTKOB,
BpEMsI CYIIECTBOBaHMsI, 00JIACTDh PACIIPOCTPaHEHHs, 00bEM rOJIOBHOTO MO3ra, 00pa3 JKH3HHU, OPYIusL.

UYenoseueckne pacbl. OCHOBHBIE OONBIIUE pachl: eBporeouHas (eBpa3uiickas), Herpo-
aBCTpAJIOUIHAS (3xBaTopuanbHasi), MOHTOJIONTHAsI (a3maTcko-aMepuKaHCKas). YepTsl
MPUCTIOCOOIEHHOCTH TIPEICTABUTENICH YeNOBEYECKHX pac K YCIOBHSIM CYLIeCTBOBaHUs. EIWHCTBO
yenoBeueckrx pac. Kputnka pacuzma.

JdeMoHcTpanum:

[optpetsr: @. Pequ, JI. Iactep, A. Y. Omapun, C. Munnep, I'. FOpu, Y. HdapBus.

Tabmuuer u cxemsl: «Bo3znnkHOBeHHe COJIHEUHOH CHCTEMBI», «Pa3BUTHE OpPraHMYecKOro MHUPa,
«PacturenbHasa knetka», «KuBoTHas kietka», «IIpokapuoruueckas kieTka», «CoBpeMeHHas cucTeMa
OpraHuyueckoro mMupa», «CpaBHEHHE aHATOMHYECKHX YEepPT CTPOCHUS 4YeJOBEKa M YeJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJNIOTMYECKHX HAaXOAOK MPEAKOB COBPEMEHHOTO YEIOBEKay,
«/lpeBHelue moaw», «/IpesHue moany», «Ilepebie cOBpeMEHHBIE 0N, «HeI0BEUeCKUE PachD».

Ob6opynoBanune: Myisoku «lIporcxoxaeHne deaoBekay (OHOCTBI aBCTPANONHUTEKA, MUTEKAHTPOIA,
HeaHJepTalblia, KPOMaHBOHIIA), CJCTIKA WIIM H300paKeHH KAMEHHBIX OpYyIUi MepBOOBITHOTO YEIOBEKa
(xamHH-"YOMIIEPHI, pyOnia, ckpebia), reoxpoHoaornyeckasi Tabiauna, Komekus «PopMbl cOXpaHHOCTH
HCKOIIaeMBbIX XUBOTHBIX U PACTCHUI.

JlaGopaTopHble U MPaKTHYeCKHe PadOThI:

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

OKCKypcusi «DBOJIOIUS OPraHUYeCcKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAYYHBIH WIIN
KpaeBeTUeCKUi My3el).

Tema 3. OpranuszMsl 1 OKpy:Kaouias cpeaa.

OKOJIOTHsl Kak Hayka. 3aJlayd M pas3felibl SKOJOruu. MeTollbl 3KOJOTMYECKHX HCCIIEOBAaHUM.
DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YETIOBEKA.

Cpenpl 00MTaHWSI OPraHU3MOB: BOJIHAS, HA36MHO-BO3/yIIIHAS, [IOYBEHHAS, BHYTPHOPTaHU3MEHHAsI.

Oxonorndeckre  Qaktoppl. Kiaccudukamuss SKOIOTHYeCKHX  (akTOpoB: aOMOTHUYECKUE,
OMOTHYECKHEe U aHTPOIIOTeHHbIE. [[elicTBre HKOIOTnYecKiX (GaKTOPOB HAa OPTaHU3MEI.

AbGuotndeckue (HakTOpBL: CBET, TemIepaTypa, BiIaxHOcTb. Dortomepuonmusm. [Ipucmocobnenus
OpPTraHU3MOB K JIEHCTBHIO aOMOTHYECKHUX (PAaKTOPOB. bHOIOTHYEeCKHE PUTMEI.

buorndeckune dakropbl. Bumasl OMOTHYECKMX B3aWMOJCHCTBUI: KOHKYPEHIIMS, XWUITHHYECTBO,
cumObuo3 u ero Qopmel. [lapasutusm, Koomepanys, MyTyaJlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO,
HaxXJIEOHMYECTBO). AMEHcanu3M, HeWTpamu3M. 3HaueHHEe OWOTHYECKUX B3aUMOJICHCTBUMA IS
CYLIECTBOBAaHUS OPraHW3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XapaKTEPUCTUKU MOMyJsiuuid. OCHOBHBIE MMOKA3aTENH MOMYJISIMNA: YUCIEHHOCTB,
IUIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTD, IPUPOCT, MUrpanus. JIuHaMUKa YUCICHHOCTU MOMYJISUUU U €€
PETYISAIHA.

JdemoHcTpanuu:

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

Tabmumsr u cxemsl: kapra «lIpupoanpie 30HBI 3emum», «Cpeasl OOWTaHUS OPTraHU3MOBY,
«®Doronepronnzmy, «llonmymnsinuny, «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MOMYJSIHUH HH(DY30pHU-
Tyenbkm», «Ilumesbie nenu».

JlabopaTopHble M MpaKkTUYeCKue padoThI:

Jlaboparophast pabora Ne 3. «Mopdonornyeckue 0COOCHHOCTH PACTCHHM M3 Pa3HBIX MECT
o0UTaHU.

JlaGopaTtopHas pabota Ne 4. « BnusiHre cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB KOJICYCay.

IIpaktuueckas padora Ne 2. «I1oacuéT MIOTHOCTH MOMYJISALNN Pa3HBIX BUIOB PACTCHUI.



Tema 4. CoobuiecTBa M IKOJIOTHYECKHE CHCTEMBI.

CoobmiecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OMOLIEHO3a: BHIOBas, MPOCTPaHCTBEHHAs,
Tpoduueckas (numesas). Bugsi-nomunanTtel. CBs3u B OMOLIEHO3E.

Okonoruueckue cucTtembl (9kocuctembl). lloHsTme 00 23KocuctemMe U OMOTreOlEHO3E.
OyHKIMOHATBFHBIE KOMIOHEHTHI JKOCHCTEMBI: IMPOAYIIEHTHl, KOHCYMEHTBI, PedyleHTh. KpyroBopot
BEIICCTB M MOTOK DHEPrHMH B dKocucTeMe. Tpoduueckue (MUILIEBBIE) YPOBHU DKOCHUCTEMBI. lluieBblie
uenu u cetd. OCHOBHBIE MMOKA3aTeIH SKOCHCTEMBI: OuoMacca, MpOIyKIHs. JKOJIOTHUYECKUE MUPAMUJIBL:
NPOAYKIMH, YUCICHHOCTH, OroMacchl. CBOHCTBA 3KOCHCTEM: YCTOMYHBOCTD, CAMOPETYJISIIHSA, Pa3BUTHE.
Cykueccus.

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

AHTpOTIOTEHHBIE  HYKOCHUCTEMBL. ATpPO3KOCHUCTEMBI.  YpOoskocucTembl. buonorumueckoe u
XO3HCTBEHHOE 3HAUCHHE arpo3KOCUCTEM H YPOOIKOCHCTEM.

buopasHooOpasue kak ¢axTop ycToiumBocTH 3KocucTeM. CoxpaHeHHe OHOJIOTHYECKOTO
pa3HooOpasus Ha 3emiie.

Yuenue B. . Bepnanackoro o Ouocdepe. ['panunpl, coctaB U cTpykTypa Ouochepsl. JXKupoe
BeniecTBO W ero (QyHkiuu. OcobeHHOCTH OHochepbl Kak TI00aJIbHOW 3KOCHUCTEMBI. J[MHaAMUUYecKoe
paBHOBecHe 1 oOpaTHast CBsI3b B Ouocdepe.

KpyroBopoTs! BelIecTB ¥ OMOr€OXMMUYESCKUE ITUKIIBI 3JIEMEHTORB (yriiepojia, a30Ta). 30HaIbHOCTh
ouocepbl. OCHOBHBIE OMOMBI CYIIIH.,

UYenmoseuecTBO B Oumocdepe 3emmu. AHTpONOTeHHBIE W3MEHEHUs B Ouocdepe. [mobampHBIC
HKOJIOTUYECKHUE MTPOOIEMBI.

CocymecTBoBanue npupoabl U 4denoBeuecTBa. CoxpaHeHue OnopasHOOOpas3usi Kak OCHOBa
ycroitunBoctr  O6nocepbl. OCHOBa pPalMOHAIBHOTO YIPAaBJIEHUs NPUPOAHBIMH pecypcaMH M HX
ucnosb3oBanue. JlocTikeHns ONoIOoruy U OXpaHa MPUPOIBL.

JdeMoHcTpanum:

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

Tabmuuer n cxemsl: «[lumessie nenn», «buomeHo3: cocraB u cTpykrypa», «lIpupoansie
coobmiectBay, «llenu mutanus», «IKoIoruyeckas nupamuga», «buocdepa m genoBek», «IKocucrema
HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHCTeMa XBOWHOro neca», «buorneHo3 BomoéMay, «ArpoueHos»,
«IIpumepHbIE aHTPONOreHHbIE BO3ACHCTBHA Ha NPHUPOLY», «BaxHelmne HCTOYHMKM 3arps3HEHUS
BO3/1yXa U IPyHTOBBIX BOI», «IlouBa — BaxHelmas cocrapisomas onochepb», «DakTopsl Jerpagauun
nouB», «llapHukoBBI 3PdexT», «DaKTOphl PaaANOAKTUBHOIO 3arpsi3HeHHs Ouocdepb», «OOmas
CTpykTypa Ouocdeps», «Pacmpoctpanenue xu3Hu B Ouochepe», «O30HOBBI 3KpaH Onocheps,
«Kpyrosoport yriepona B Ouocgepe», «Kpyroopor a3orta B mpupomae».

ObopynoBanue: Mojenp-ammumkanust «TunuuHbsle OHONEHO3BD»Y, TepOapuil  «PacturenbHble
coobmiecTBay, koekuuu «buonenos», «Bpemurenn BakHEHIIMX CEIBCKOXO3SHCTBEHHBIX KYJIBTYDPY,
repbapuy M KOJUIEKUIUH PACTEHUIl M KMBOTHBIX, NPUHAIUIEKALINE K Pa3sHBIM HKOJOTMYECKUM TpyINIaM
onHoro Buaa, Kpacnas kaura Poccuiickoit ®enepanuu, n300pakeHuss OXpaHsIeMbIX BHIIOB PACTEHUH U
’KHUBOTHBIX.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA ITPOI'PAMMEI 110 BUOJIOTM HA BA3OBOM
YPOBHE CPEAHEI'O OBIIIET'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycranaBiauBaroTCs TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS 0OYJarOIIUMUCS
IpOrpaMM CpeaHero o0Iero 00pa3oBaHMs: JINIHOCTHBIM, METAIIPEIMETHBIM 1 IIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKkType TUUHOCTHBIX pe3yJbTAaTOB OCBOEHUS MpeaMera «bruosorus» BhIIEICHBI CIEIYIONINE
COCTaBJISIONINE: OCO3HAHWE OOYJAIOIUMICS POCCHICKON TPaKTaHCKOW HIIEHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITETFHOCTH U CaMOOIIPEIEIEHUI0, HAIMYIE MOTHUBAIMH K 00yYIeHHIO OHOJIOTHH,
I[eJICHAIIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHWH JTUYHOCTH HAa OCHOBE KIIOYEBBIX IICHHOCTEU U
HUCTOPUYECKHAX TPATUINA Pa3BUTHA OMOIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CITIOCOOHOCTH 00YYaIOIIIXCS
PYKOBOACTBOBAaThCS B CBOEH JIEATENIFHOCTH IE€HHOCTHO-CMBICJIOBEIMH YCTAHOBKAMH, IPHUCYIIHMHA
CHUCTeMe OMOJOTHYECKOTO O00pa30oBaHMs, HAIWYHE HKOJOTUYECKOTO MPAaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTh LM U CTPOUTD KU3HCHHBIE TJIaHbI.

JImgaHOCTHBIE pe3yNbTaThl OCBOSHUS MpeaMeTa « BbHoNIorusyy JOCTHraloTCsl B €IUHCTBE Y4eOHOH U
BOCTIMTATEBHON NEATEIIEHOCTA B COOTBETCTBHH C TPAIUIIMOHHBIMU POCCHUCKAMHU COIMOKYIIETYPHBIMH,
HUCTOPUYECKUMH W IyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSMH, TMPHUHATHIMH B OOIIECTBE NpaBWIaMU U
HOpMaMH TIOBEJEHHSI M CIIOCOOCTBYIOT TpoIleccaM CaMOIIO3HAHMS, CAMOBOCIMTAHHUS W CaMOPAa3BHTHS,
pa3BUTUSl BHYTPEHHEH TMMO3WIMHM JIMYHOCTH, TMATPHOTH3MA, YBAKEHUS K 3aKOHY H TPaBOMOPSAKY,
YeIOBEKY TPY/a U CTapIieMy TOKOJISHHIO, B3ANMHOTO YBAKEHUS, OEPEKHOTO OTHOIICHHS K KYJIBbTYPHOMY
HACJIEUI0 W TPaAWIHUiAM MHOTOHAIMOHAIBLHOTO Hapojga Poccuiickoit denepanum, npupoae u
OKpYKarolen cpee.

JIudaHOCTHBIE pe3yNbTaThl OCBOEHHS Yy4eOHOro mpenMera «bHONOTHS» MOMKHBI OTpaXkaTh
TOTOBHOCTH M CIIOCOOHOCTH 00YUarOMIMXCS PyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH TO3HIIAEH
JUYHOCTH, CHCTEMOW  IEHHOCTHBIX  OpWEHTAllWH, TO3UTHBHBIX  BHYTPEHHUX  YOESKISHUIA,
COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIecTBa, pacHIMpeHHe KU3HEHHOTO
OIlbITa W OIBITa ACATCIIBHOCTU B IMPOLECCE pCaln3allii OCHOBHBIX HaHpaBHeHI/Iﬁ BOCTIIUTATEIILHOM
JACATCIIBHOCTHU, B TOM YHCJIC B 4aCTHU:

1) rpa’kIaHCKOr0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOW MO3MIIMUA OOYYAroIIerocs Kak aKTUBHOTO W OTBETCTBEHHOI'O
YJIeHa POCCUICKOTO OOIECTRA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00513aHHOCTEH, yBaKEHUE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOp‘IeCKOfI JACATCIIBHOCTH IIPpU CO3JaHUHN yqe6HI)IX ITPOCKTOB,
pEeHICHUN y‘-Ie6HBIX 1 ITO3HABATCJIIbHBIX 3a1a4, BBIIIOJTHCHUHA OMOJIOTHYECKUX OKCIICPUMEHTOB;

CIIOCOOHOCTh ONPECNIATh COOCTBEHHYIO IO3MIIMIO 10 OTHOIICHHIO K SIBJICHUSM COBPEMEHHOMN
JKM3HHU U OOBSICHSITH €€;

YMEHHUE YUYHTBIBATH B CBOHUX }IGf/iCTBI/ISIX HCO6XOJII/IMOCTB KOHCTPYKTHUBHOI'O BSaI/IMOHeI\/’ICTBI/IH
H}Oﬂeﬁ C pa3sHbIMHU y6e)K,ZIeHI/I51MI/I, KYJbTYPHBIMH LICHHOCTAMU U COIL[UAJILHBIM ITIOJIOKCHUCM

TOTOBHOCTB K COTPYAHUUYCCTBY B ITPOLICCCE COBMECTHOI'O BBIITOJHCHUA y‘-le6HBIX, IIO3HaBATCJIBbHBIX
U HUCCIICOOBATCIIbCKUX 3aJad, YBaAXUTCJIbHOI'O OTHOUICHHWA K MHCHUIO OIIIIOHCHTOB IIpHU O6Cy)KlleHI/II/I
CITOPHBIX BOTIPOCOB OHOJIOTHYECKOTO CONCPIKAHMS;

TOTOBHOCTh K T'YMaHUTAPHOW U BOJIOHTEPCKOMN JIEATENbHOCTH;

2) NaTpMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHPOBAHHOCTh POCCUICKON TPa)KTaHCKOHN MIEHTHYHOCTH, TATPUOTHU3MA, YBAKEHUS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTH mepea PoauHoM, TopI0CTH 3a CBOM Kpai, cBoto PonnHy, CBOH A3BIK U
KYJBTYpY, IPOILIOE U HACTOSIIIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIICHUE K MNPUPOAHOMY HACIEOUI0O UM MaMATHHUKAM HPUPOJIBI, TOCTIKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSIX, TPYE;



CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCUHCKUX YUYEHBIX B CTAHOBJICHHE WM DPa3BUTHE OWOIIOTHH,
MOHUMAaHUsl 3HAYCHUS OWOJIOTUM B MO3HAHUM 3aKOHOB TPUPOJIBI, B KU3HU YEJIOBEKAa U COBPEMEHHOTO
00111eCTBA;

ujciHas yOeKIEHHOCTh, TOTOBHOCTh K CITy>KCHUIO U 3amure OTeuecTBa, OTBETCTBEHHOCTh 33 €0
cyns0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCUICKOT0 HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHYCCKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCh Ha
MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

OCO3HaHUE JINYHOTO BKJIAJIa B TIOCTPOCHUE YCTOMYMBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOIICHHWE K CBOMM POJMTENSM, CO3JIaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHATHS IEHHOCTEW CEMENHOM KM3HU B COOTBETCTBUHU C TPaAULIUSIMU HapoaoB Poccuuy;

4) 3cTeTHYeCKOr0 BOCIIUTAHUSL:

ACTETHYECKOE OTHOIIEHHUE K MHUPY, BKIIOUYAs SCTETHKY OBbITa, HAy4YHOT0 M TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHH;

MMOHMMAaHUE YMOLMOHAIBHOTO BO3/ICMCTBUS )KUBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHHE MPOSBISATH KaduecTBa
TBOPYECKO JINUHOCTH;

5) ¢usuyeckoro BocnuTaHUs, (POPMHPOBAHMS KYJLTYPHI 310POBbSl U IMOLUOHAJIBLHOIO
O1aromoJsryuus:

MOHMMaHWE W pealn3anus 370pOBOro M 0e30macHOTro o0pasza XU3HU (3I0pOBOE MUTAHHE,
COOJIFO/ICHNE TUTHEHWYECKHX TIPaBWiI W HOPM, cOaJaHCHPOBAaHHBIA PEXUM 3aHITHH W OTIHIXa,
perynspHas (pu3nUecKas aKTHBHOCTh), OEPEKHOTO, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHONICHHUS K
cOoOCTBEHHOMY (PH3UYECKOMY U IICHXHUYECKOMY 3/I0POBBIO;

MMOHUMaHWe TEHHOCTH TPAaBWJI WHIUBUAYATHHOTO U KOJJIEKTUBHOT'O O€30TaCHOTO TOBEICHHS B
CUTYaIUsIX, YTPOKAIOIINX 3J0POBBIO U XKU3HU JIIOJCH;

OCO3HAaHWE TIOCTEICTBUH W HENPUATHUS BPEIHBIX TPUBBIYEK (YHNOTPEOJCHUs aJKOTOII,
HapKOTHUKOB, KYPEHHS);

6) TPY10BOI0 BOCIMTAHMSA:

TOTOBHOCTH K TPY/y, OCO3HaHUE IIEHHOCTH MacTepPCTBa, TPYAOIr00ue;

TOTOBHOCTh K AaKTHUBHOW JESATENbHOCTH TEXHOJOTMYECKOH W COLMAIBbHON HaIpaBiI€HHOCTH,
CIOCOOHOCTh MHUITUHPOBATh, TUTAHUPOBATH M CAMOCTOSITETTLHO BBITIOHSTE TAKYIO JIEATEIEHOCTE;

WHTEpEC K PA3MUYHBIM cdepaM NpoPecCHOHATBLHONW NIEATEIBHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBII BEIOOp OyAyIIeH mpoheccuu U peaaTu30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBL;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

9KOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIIEHHUE K MPHUPOJIe KaK UCTOYHHUKY JKH3HH Ha 3eMJiie, OCHOBE
€€ CyLIECTBOBaHUS;

MTOBBINICHUE YPOBHS DKOJOTHIECKON KYJIbTYpPHI: IPHOOPETCHUE ONBITA TJIAHUPOBAHUS MTOCTYIIKOB
Y OTICHKU WX BO3MOXKHBIX TTOCIIC/ICTBUMN JJIST OKPY KAOIIECH CPEIbT;

OCO3HaHUE TI00aTHFHOTO XapaKTepa IKOJIOTHUECKUAX POOJIeM U ITyTeH UX PEIICHHUS;

CIIOCOOHOCTh HMCIOJIb30BaTh IPHUOOpPETaeMbIC MPH W3yUYE€HUH OHOJOTHH 3HAHWUS M YMEHUS NPHU
pelieHdy TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM IPHPOJIONONB30BAHUEM (COOJIOCHHE TPABHUII
MOBEJCHUSI B IMPUPOJE, HANPABICHHBIX HAa COXPAHECHUE DPABHOBECUS B JKOCUCTEMAX, OXPaHy BUIOB,
JKocHCTeM, Orocheph);

AKTUBHOE HENpPUSITHE JEHUCTBUM, MPUHOCIIIMX BPEA OKPYXKAIOIIEH MPUPOIHON cpele, yMEeHue
MPOTHO3UPOBATh HEOIArONpUATHBIE SKOJIOTMYECKHE TIOCIENCTBUS MPEANPUHUMAEMBIX JEHCTBUN U
MpEeAOTBpalIaTh UX;



HaJIM4Me Pa3BUTOTO SKOJIOTHYECKOTO MBIIIICHHUS, SKOJIOTHIECKON KyIbTYPbI, OTBITA IEATEILHOCTH
9KOJIOTUUECKOW  HampaBICHHOCTH, YMEHHS  DPYKOBOJACTBOBAaTbCS HMH B  II03HABaTEJILHOM,
KOMMYHHKAaTHUBHOW M COLMAJbHOM MpakTHKE, TOTOBHOCTH K YYacTHIO B HPAKTHUECKOW AEATEIHHOCTH
9KOJIOTHUECKON HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHSA
HayKHd U OOIIECTBEHHOW MPakTHKH, OCHOBAHHOTO HA AMAJOre KYJIbTYp, CIIOCOOCTBYIOLIETO OCO3HAHHIO
CBOET'0 MECTa B MOJHUKYJIBTYPHOM MHUPE;

COBEPILCHCTBOBAHUE SI3BIKOBOW U YMTATEILCKOW KYJIBTYPBI Kak CPEJICTBA B3aUMOACHCTBUS MEXKIY
JIIOABMH M IO3HAHUSI MUPA;

NOHUMaHue crenudukn OWONMOTMH Kak HayKd, OCO3HaHHA e€ poiau B (OPMHUPOBAHHUU
PalMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IEJIOCTHOTO MPEICTaBIeHUs 00 OKPYXKalolleM MHUpe
KaK O €AMHCTBC NPHUPObI, YCJIOBEKA U O6HICCTB3, B IO3HAHWHU IMPUPOAHBIX SaKOHOMepHOCTCﬁ " pCUHICHUN
npobJeM coXpaHeHUs IPUPOJHOTO PABHOBECHS;

yOXKIAEHHOCTh B 3HAUMMOCTH OWOJIOTHH JJII COBPEMEHHOM ITUBMIIM3ALUU: O0CCIICYCHHST HOBOT'O
YPOBHA pa3BuTusd MCIUIUMHBI, CO3JaHUC TICPCHCKTHUBHBIX 6HOT€XHOJ’IOFHI7[, CHOCOGHI)IX peuiaTtb
pecypcHbIe TIPOOJIEMBl Pa3BUTHUS YEIOBEUECTBA, MOUCKA MyTEeH BBIXOJA U3 TI00ATBHBIX HKOJIOTHYECKHX
npobjeM ¥ oOecredeHus] Mepexona K YCTOMYMBOMY pa3BUTHIO, PAlMOHAJIBHOMY HCIOJIb30BAHHUIO
MPUPOJHBIX PECYPCOB U OPMUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HMU;

3aMHTEPECOBAHHOCTh B IMOJYYECHUM OHOJOTMYECKUX 3HAHWW B IEISX IOBBIIICHUS OOIIeH
KyJIbTYpBI, €CTECTBCHHO-HAYYHOH I'PaMOTHOCTH, KaK COCTaBHOM 4YacTH (hYHKIIMOHAIBHON TPaMOTHOCTH
oOydaronuxcs, GopMUPYeMOH PH U3ydeHUH OHOJIOTH;

NOHMMaHHE CYITHOCTH METOJIOB MO3HAHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh TOJNydaeMble 3HAHMS JUIS aHaiu3a M OOBSICHEHWs SIBICHHH OKPYKAIOIIET0 MHpa M
NPOUCXO/IMX B HEM M3MEHEHHH, YMEHHE JenaTh 00OCHOBAHHbBIC 3aKIIOYCHHUS HAa OCHOBE HAYYHBIX
(aKTOB M MMEIOLIMXCS TAHHBIX C [EJIBIO MTOTYYEHHS JIOCTOBEPHBIX BHIBOIOB,;

CIIOCOOHOCTH CaMOCTOSITEIFHO HCIOJIB30BaTh OMONIOTHYECKHE 3HAHHS JUISl PEHIeHHs NpodieM B
peaNbHBIX )KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE LEHHOCTH HAyYHOW JESTeNbHOCTH, TOTOBHOCTh OCYIIECTBISTH MPOEKTHYIO U
MCCIIEZIOBATENLCKYIO IESITEIbHOCTh HHANBUIYaIbHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY O0Opa30BaHUIO M CaMOOOpPa30BaHMIO, K AKTHBHOMY
HOJyYSHUIO HOBBIX 3HAaHHH 110 OMOJIOTUHU B COOTBETCTBUH C )KU3HEHHBIMHU TIOTPEOHOCTSIMU.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHBIE pe3yIbTaThl OCBOCHHS YU4EOHOTO mpeaMeTa « BHONOoT s BKITFOYAIOT: 3HAUNMBIC
Uit QOPMHPOBAHHMS MHPOBO33PEHHUS  OOYYAIOIIMXCH  MEKIUCIHUILIMHAPHBIE  (MEXIPEIMETHEIC)
oOIeHayYHbIE TIOHSATHUS, OTPAXKAIONIME IEIOCTHOCT, HAYYHOW KapTHUHBI MUpa M CIEeNU(UKY METOJOB
MO3HAHMS, WUCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPrHs, SBJICHHE, MPOIECC, CHUCTEMA,
Hay4yHBIA (haKT, TPUHIUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIENOBaHWE, HaOIOJCHUE,
U3MEpEeHHe, OJKCIEPUMEHT | JIPYTHX), YHHUBEpCAIbHbIE Yy4eOHbIe JeiicTBus (ITO3HABATENbHbIE,
KOMMYHHKATHBHEIE, PETYISTUBHBIE), oOecreunBaromuye GopMupoBaHue (pyHKIIMOHATHHONW TPAMOTHOCTH
U COLMAIbHON KOMIIETSHIIMHM OOYYaroIUXCsl, CIIOCOOHOCTh OOYYarOIIMXCS HCIOJIE30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIC, MHUPOBO33PEHYCCKHE 3HAHHWS ¥ YHUBEPCAbHBIC YYeOHBIC JCHCTBHS B
MO3HABATENBLHOMN U COLUATBHON MPAKTHUKE.

MeranpeaMeTHBIE pe3yJIbTaThl OCBOCHHS IMPOTPAMMEI CPEIHETO OO0IINEro OOpa3oBaHMS JIOJKHBI
OTpaXkaTh:

OBJj1aieHUe YHUBEPCAIbHBIMU Y4e0HbIMH O3HABATEIbHBIMH 1€ CTBUSIMHU:

1) 6a3oBble JJOrHYeCKHUeE eHCTBHS:

CaMOCTOSTENHHO (hOPMYIIUPOBATh M aKTYAIIM3UPOBATH POOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;



UCIIOJIb30BaTh IPH OCBOCHWH 3HAHWN NPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHauu3a, CHUHTE3a,
CpaBHEHHMS, KIacCUPHUKaUU, 0000IIeHNUs), PACKPBIBATE CMBICII OHOJIOTHYECKUX MOHATHH (BBIACTSTH HX
XapaKTepHbIE MPU3HAKH, YCTAHABINBATH CBS3U C JPYTUMH HOHSITHAMHN);

OTIPENIeNIATh LEeNU ACATEIILHOCTH, 3a/aBas mapamMeTpbl U KPUTEPUU UX TOCTHKEHHSI, COOTHOCHUTH
pe3ybTaThl AEATEILHOCTH C IOCTABICHHBIME LIEJISIMU;

UCIIOJIb30BaTh OMOIOTHUECKUE TTOHATHS JJ1s1 OOBSCHEHHUS (JaKTOB U SIBJICHUH KUBOU MPUPOIHI;

CTPOUTH JIOTUYECKHE PACCYXAeHHs (MHAYKTHBHBIC, ICAYKTUBHBIC, 10 aHAJIOTHH), BBIBIATH
3aKOHOMEPHOCTH W TIPOTUBOPEYHs] B pacCMaTpUBAEMBIX SIBICHHAX, (OPMYIHPOBATh BBIBOJBI H
3aKITIOUCHMUS,

NPUMEHATh CXEMHO-MOJICNIbHBIE CpEICTBA ISl TMPEICTAaBICHUS CYILIECTBEHHBIX CBsI3eH W
OTHOLICHHH B H3y4aeMbIX OHOJOrMYECKHX OO0BEKTaX, a Takke TMPOTHBOPEUHH pasHOro poja,
BBISIBIICHHBIX B Pa3IMYHBIX HHPOPMAIMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IUIAH pPEHICHUS TPOOIEeMBl ¢ Y4ETOM aHalM3a MMEIOUIMXCS MaTepUalIbHBIX H
HEMaTepUAIBLHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBEI B JISTEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB IEISM, OIICHUBATD
PHCKH TIOCIEIICTBUH JIESTEIBHOCTH;

KOODIMHHPOBAaTh ¥  BBIIOJNHATH pabOTy B  YCJIOBUSIX peajbHOTO, BUPTYyadbHOTO H
KOMOWHHPOBaHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIICHHE TIPU PEILICHUU KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe UCCJIEIOBATEILCKIE A CTBHS:

BIIJIeTh HAaBBIKAMH y4eOHO-HMCCIIEIOBATEIbCKOH W TPOSKTHOW JEATENBHOCTH, HaBBIKAMU
paspemnieHust mpooJieM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIIHBHOMY MOMCKY METOJOB PEIICHHUS
NPaKTHYECKUX 3a/]1a4, IPUMEHEHHUIO Pa3IIMYHbIX METO/IOB IO3HAHUS,

UCIIONIb30BaTh ~ PAa3JIMYHbIE BUABI JIESATENFHOCTH MO TMOJNYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpETay, NPeodpa30BaHHUIO0 U NPUMEHEHHIO B y4eOHBIX CHTYalHsiX, B TOM YHCIIE IPU CO3IaHUU
y4eOHBIX ¥ COLHATBHBIX TIPOSKTOB;

(dopMupoBaTh HAy4YHBIH TUI MBIIUICHHS, BJIAJEeTh HAYYHOH TEPMUHOJIOTHEH, KIIOYEBBIMU
HOHATUSIMU M METOJAMU;

CTaBUTH U (pOPMYIIMPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTEIbHON ACATEIBHOCTH U )KU3HEHHBIX
CHUTYaIHsX;

BBISIBIISATH NIPUYMHHO-CIICICTBEHHBIE CBS3M M aKTyaJH3UPOBATh 3ajady, BBIIBHIATh THIIOTE3Y €&
pelIeHus, HaXOAWTh ApPryMEHTHI JUIs JIOKa3aTelNbCTBa CBOMX YTBEPXKICHW, 3aJaBaTh MapameTpsl U
KPHUTEPHH PEIICHUS;

aHAJTM3UPOBATh NOJIYYEHHBIE B XOJI€ PELICHUs 3a/laud PE3yJIbTaTbl, KPUTHYECKH OLIEHUBATH UX
JIOCTOBEPHOCTH, IPOrHO3UPOBATH M3MEHEHHE B HOBBIX YCIIOBHSX;

JIaBaTh OLIEHKY HOBBIM CHTYyallUsM, OLICHUBATH PUOOPETEHHBIN OIBIT;

OCYILECTBIISITH LIEJICHANPABIICHHBI IOMCK TIepeHoca CpeACTB H  CHOCOOOB  JEHCTBUS B
npodecCHOHAIBHYIO CPeay;

YMETh IEPEHOCUTH 3HAHUS B [TO3HABATENBHYIO U MIPAKTUYECKYIO 00JIaCTH KU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JacTeif;

BBIJIBUTATh HOBBIE HJICH, TIpEJIJIaraTh OPUTHHAIIBLHBIC TTOJIXO/bI U PEIICHNS, CTABUTh MPOOJIEMBI H
3aJ1a4u, JIOMyCKAaIoNIe allbTePHATUBHBIE PEIICHHS.

3) pa6ota ¢ undopmanueii:

OPUECHTUPOBATLCS B Pa3INYHBIX UCTOYHWKAX HH(pOpMaNWuU (TeKcTe yuyeOHOro MmocoOus, Hay4YHO-
HOMYJISPHON JHUTEepaType, OMONIOTHUECKHUX CIOBApsAX U CHPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B
WurepHere), aHanmm3upoBaTh MHOOPMAIMIO PA3IMYHBIX BUAOB U (OPM IMPEACTaBICHUS, KPUTHUECKU
OLICHMBATH €€ JI0CTOBEPHOCTH M HETIPOTHBOPEUHBOCTH;

(bopMyIHpOBAaTh 3aNIPOCHl U MPUMEHATH PA3TMIHBIE METOIbI IIPU TIOUCKE U 0TOOpE ONOTOTHIECKOM
uH(OpMaIH, HEOOXOAUMOH IS BBINOTHEHNS yIeOHBIX 3a71a4;



npuoOpeTaTh  ONBIT  WCHONB30BaHHA  MH()OPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHUH,
COBEPIIECHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIH30BAHMS PA3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BHIOMpPATh ONTHUMAIBHYI0 (OpMY HpeAcTaBlieHHs OMOJOrmyeckoil mapopmanmu
(cxemsl, rpad KK, AUATPAMMBI, TAOIUIBI, PUCYHKH U IPYToe);

WCIIOJIb30BaTh HAYYHBIN S3BIK B KAUeCTBE CpeACTBa Mpu padote ¢ Onojornyeckoil HHpopMaue:
NPUMEHATh XUMHUYECKUE, PU3NUECKUE U MaTeMaTHYeCKUe 3HAKU U CUMBOJIBI, (popMysibl, abOpeBHaTypy,
HOMEHKJIaTypy, UCIOIb30BaTh U IPe0Opa30BBIBATh 3HAKOBO-CUMBOJIUYECKUE CPEACTBA HATISAHOCTH;

BJIaJeTh HABBIKAMH PACIIO3HABAaHUS W 3alIUTHl MH(POpPMAaLWHU, HHHOPMALMOHHONW 0E€30MacHOCTH
JMYHOCTH.

OsJiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMHU 1€iCTBUAMU:

1) odmenne:

OCYILIECTBIISITH KOMMYHHUKAIIMA BO BceX cepax KM3HH, aKTHBHO y4acTBOBAaTh B JWAJIOTE WM
JUCKYCCHH TIO CYIIECTBY OOCyXIaeMoil TeMbl (YMEHHE 3a/laBaTh BOIMPOCHI, BBHICKA3bIBATH CY>KICHUS
OTHOCHUTENFHO BBITIOJHEHUS MpeJiaraeMoi 3aJauy, yUUThIBATh WHTEPECHl U COTJIACOBAHHOCTH MO3UIUMA
JPYTUX YYaCTHUKOB AMAIOTa MU TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpelCTBa OOIICHWS, MOHWMATh 3HAYEHHE COLMAIBHBIX 3HAKOB,
NPEANOCHUIOK BO3HUKHOBEHMSI KOH(IMKTHBIX CHUTyallMd, yMeTh CMATYaThb KOH(IUKTBL M BECTH
MIEPErOBOPEI;

BJIaJICTh Pa3IMYHBIMU CIOocoOaMH OOILICHUS W B3aWMOJCHCTBUS, MMOHUMATh HAMEPEHHS IPYTUX
TIo/IeH, MPOSIBIATE YBAKUTEIBFHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme popmynrpoBath
CBOM BO3PAKEHHS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOIb30BAHUEM SI3BIKOBBIX CPEICTB.

2) cOBMeCTHasI IeITeJIbHOCTh:

NOHMMATh U UCIIOJI30BaTh NPEHMYIIECTBA KOMAHAHON ¥ MHAWBUIYyalbHON PAaOOTHI MIPU PEIICHUN
Ononornvyeckoil  mpoOsieMbl, OOOCHOBBIBaTH HEOOXOIUMOCTh HPUMEHEHUS TPYNIOBBIX  (popMm
B3aMMOJICHCTBHS IPH PEIICHUN YU9eOHOH 3aauH;

BBIOMpAaTh TEMAaTHKy W METOJbl COBMECTHBIX JEHCTBHH € YY€TOM OOLIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJJOr0 WIeHa KOJIEKTHBA;

NPUHAMATBH [IEJIM COBMECTHOH JeSITEIbHOCTH, OPTaHW30BBIBATH U KOOPANHUPOBATH ICHCTBHS 110 €€
JOCT)KEHHIO: COCTaBJISATh IUIAH JICWCTBUH, pacmpenensaTb poiIH ¢ Y4ETOM MHEHWH YYaCTHHUKOB,
00CYKIaTh Pe3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAa4eCTBO CBOErO BKJIAJA M KaKAOTO YYaCTHHKA KOMAaHABI B OOLIMH pe3yibTaT IO
pa3pabOTaHHBIM KPHTEPUSIM;

npeasiaraTh HOBBIE TPOEKTHI, OLCHWBaTh WAEW C I[O3MLIUH HOBHU3HBI, OPUTHMHAIBHOCTH,
NPaKTUUECKOW 3HAUMMOCTH;

OCYILECTBIISITh TO3UTHBHOE CTPATErMYECKOE IOBEACHUE B PA3JIMUHBIX CUTYalMsX, MPOSBISATH
TBOPYECTBO M BOOOpakeHHUE, ObITh HHULUATHBHBIM.

OBiaieHHe YHMBEPCAIBHBIMH PeryJsiTHBHBIMH JAeiiCTBUAMU:

1) camoopranuzamnus:

UCIIOJIb30BaTh OMOJIOTWYECKUE 3HAHUS ISl BBISABICHUS NMPOOJIeM W UX PEUICHUsS B )KH3HEHHBIX U
Y4eOHBIX CUTYaITUSIX;

BHIOMpAaTh Ha OCHOBE OHMOJIOTHYECKMX 3HAHHWH IENIeBble M CMBICIOBBIE YCTAaHOBKH B CBOMX
JEHCTBUSIX M TOCTYIKAaxX IO OTHONIGHWIO K JKUBOW MPHPOJE, CBOEMY 3IIOPOBBIO M 370POBBIO
OKPYKaIoIINX;

CaMOCTOSATEIBHO OCYILECTBIISATh MIO3HABATEIBHYIO ESTEILHOCTD, BBISBISATH MIPOOIEMBI, CTABUTh U
dopMyaHpoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTENbHON NEATEILHOCTH U KU3HEHHBIX CUTYalUsIX;

CaMOCTOSATETIBHO COCTABIATh IUIAH PpEIIeHUS MpoOieMbl ¢ y4ETOM HMMEIOIINXCS PEeCcypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH M TPEIITOYTCHHUIL;

JIaBaTh OLIEHKY HOBBIM CHTYAIHsM;

pacIupATh PaMKH y4eOHOTo mpeMeTa Ha OCHOBE JIMYHBIX MPEAIIOYTCHUIH;



JeNaTh OCO3HAHHBINA BBIOOD, apIryMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEILICHHE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATh (HOPMHUPOBAHUIO M MPOSBICHHUIO IIUPOKOH 3PYIUIIMHU B PA3HBIX 00JacTAX 3HAHUM,
MOCTOSIHHO TIOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIA YPOBEHD.

2) CAMOKOHTPOJIb:

JlaBaTb OLICHKY HOBBIM CHUTyalusIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJCTh HaBBIKAMH II03HABATENIFHOW pe(UIeKCMH KaK OCO3HAHHS COBEPIIAEMBIX IICHCTBUU H
MBICIUTENIFHBIX TIPOLECCOB, MX PE3YJbTATOB M OCHOBAaHHWM, HCHONB30BaThb NMPHUEMBI peduieKCHU s
OLICHKW CHUTYaIlUH, BBIOOPa BEPHOTO PEIICHMUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIIECHMS [10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apI'yMEHTHI APYTHUX IIPYU aHAJIU3€E PE3YJITATOB ACITEIBHOCTH;

3) npuHsiTHE CeOS U IPYTHX:

MIPUHUMATh ce0s, TOHUMasi CBOM HEJTOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apI'yMEHTHI APYTHUX IIPU aHAIU3€E PE3YJIBTATOB ACSITEIBHOCTH;

IIPU3HABAaTh CBOE IIPaBO U MIPABO IPYTUX HA OIIUOKH;

pa3BUBATh CIIOCOOHOCTH TIOHMMATh MU C TMO3UIMU APYTOTO YeJIOBEKa.

HPEJIMETHBIE PE3YJIBTATBI

[MpeamerHble pe3yabTaThl ocBoeHHUsl mporpaMmMbl COO mo Owosoruu Ha 0a30BOM YpOBHE
BKIIOYAIOT crienududeckue it yaeOHoro npeamera «bHoiorus» HaydHbIe 3HAHUS, YMEHUS U CIIOCOOBI
JEHCTBUII TI0 OCBOEHWIO, HMHTEpHpPETAMd W MpeoOpa3oBaHHWI0 3HAHWH, BUJBI JEATENBHOCTH TI0
MOJYYECHUIO HOBOTO 3HAHUS W TNPHUMEHEHHI0 3HAHWW B PA3NIMUHBIX y4eOHBIX CHUTYyalUsX, a TaKKe B
peaNbHBIX KM3HEHHBIX CUTYallMsX, CBA3aHHBIX C Owoyorueil. B mporpamMme mpenMeTHbIE pe3yibTaThl
NpEeICTaBICHBI TI0 ToJIaM 00yUYeHHS.

[IpenMeTHBIE pe3ysbTaThl OCBOCHHUS yueOHOro mpeamera «buonorus» ¢ 10 Knacce IOIKHBI
OTpakaTh:

cOPMHUPOBAHHOCTh 3HAHUH O MeCTe H pOJM OWOJOTMH B CHCTEME HAyYHOTO 3HAHMUS
€CTECTBEHHBIX HayK, B (OPMUPOBAHWUHN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHPa U HAyYHOTO
MHUPOBO33PEHHS, O BKJIAZE POCCHMCKHX W 3apyOeKHBIX YUEHBIX-OHOJOTOB B pa3BUTHE OWOJIOTHH,
(YHKIMOHATLHOW TPAMOTHOCTH YeJIOBEKa JJISl peIlICHHs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPHIBaTh COJEpKAHWE OHWOJIOTUYECKUX TEPMUHOB W TMOHSTHHA: >KU3Hb, KIIETKA,
opranu3Mm, merabonmu3Mm (0oOMEH BEIECTB M MpEeBpalleHWe JHEPruH), ToMeocTa3 (caMoperysis),
YpOBHEBasi OpraHU3alys >KUBBIX CHCTEM, CaMOBOCIIPOM3BeIEHHE (PENpOdyKIMs), HACIEACTBEHHOCTD,
W3MEHYUBOCTH, POCT U Pa3BUTHE;

YMEHHUE H3J1araTh OMOJOrHYecKue TEOpUH (KJIETOUHAas!, XpOMOCOMHAs, MyTallMOHHAs, LIEHTpaJIbHAas
JlorTMa MOJIEKYJsipHO# Omonorum), 3akoHbl (I'. Mennens, T. Moprana, H. 1. BaBunosa) u yuenus (o
LHEHTpax MHOrooOpasus W TPOUCXOXKICHUS KyIbTypHBIX pacteHuid H. W. Basuiosa), ompenensts
TpaHUILbI UX TPUMEHUMOCTH K KHBBIM CUCTEMAM;

YMEHHUE BIaJeTh METOJaMH HayYHOI'O MO3HAHUS B OMOJOTMH: HAONIOACHUE U ONUCAHHE YKUBBIX
CHCTEM, NpOLECCOB M SBICHUH, OpraHu3auusi W MPOBEACHUE OHOJOTMYECKOrO O3KCIIEPUMEHTa,
BBIIBH)KEHUE THIIOTE3bl, BBIBICHUE 3aBHCUMOCTH MEXIY HCCIEIyeMBIMH BEJIHMYHMHAMH, OOBSICHEHHUE
MOJYYEHHBIX PE3yJIbTaTOB, MCIIOIb30BAHHBIX HAYYHBIX MOHATHHA, TEOPHH M 3aKOHOB, YMEHHE JeNaTh
BBIBOJIBI HA OCHOBAHHMH TIOJTyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIENATh CYIIECTBEHHbIE MPU3HAKA BHPYCOB, KIETOK TIPOKAPHOT W DYKapHOT,
OJTHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOEHHOCTH MpPOIECCOB: OOMEHa BEIIECTB H
NpEBpalleHrs] JYHEPTUM B KIETKe, (OTOCHHTE3a, IUIACTHYECKOTO M OJHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MUT03a, MEH03a, OTUIOIOTBOPEHHS, PA3MHOXKEHHUS, HHANBUIYAILHOTO Pa3BUTHS OpraHu3Ma
(oHTOTEHE3);



YMEHHUE IPUMEHATH NOTY4YEeHHBIC 3HAHUA I OOBSCHEHUS! OMOJIOTHUECKUX MPOIIECCOB M SBICHUH,
JUTSL IPUHATHUSL MPAKTUYECKUX PEHICHUH B MOBCETHEBHOM JKM3HHU C LEJbI0 oOecredeHus] 0e30MacHOCTH
CBOETO 3JI0POBbS M 3/0POBbS OKPYXKAIOUIMX JIOJIEH, COONMIOAEHHs HOPM TPaMOTHOTO IOBEJICHHS B
OKpy’Kalollle MpUPOAHOW cpene, TMOHUMAaHHE HEOOXOJUMOCTH HCIHOJIB30BaHHUS — JOCTIKEHUH
COBpPEMEHHOH OMOJIOTHH ¥ OMOTEXHOIOTUH I PallMOHATBHOTO PUPOJOIIOIH30BAHMS,;

YMEHHE pelarh 3JeMEHTApHbIE TEeHETHYESCKHE 3a/1a4d Ha MOHO- U JUTHOPHIHOE CKpeIlWBaHHE,
CICTIJICHHOE HacJeJOBaHUE, COCTABIATH CXEMbl MOHOTHOPHUIHOTO CKPELIMBAaHUS IS TpEACKa3aHus
HacJIeIOBaHUs PU3HAKOB Y OPraHU3MOB;

YMEHHUE BBITIOJHATH JIA0OPAaTOPHBIE W MpaKTUUecKue paboThl, coOM0aaTh MpaBuia npu padoTe ¢
y4eOHBIM U 1a00paTOpHBIM 000PYAOBaHUEM;

YMEHUE KPUTHYECKH OLEHUBATh W HHTEPIPETUPOBATH HH(OpMAINI0  OHOIOTMYECKOTO
coJiepKaHusl, BKIIOUAIONIYIO IICEBJOHAYYHBIC 3HAHUS M3 Pa3iMYHBIX UCTOYHHKOB (CpPEICTBa MacCOBOM
WHQOPMaIUK, HAYYHO-TIOMYJISIPHbIE MaTephalibl), STHUYECKUE aCIEKThl COBPEMEHHBIX HCCIICIOBAHHH B
OnosIoruy, MeTUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/laBaTh COOCTBEHHBIC NMMChbMEHHBIC U YCTHBIC COOOIICHHMs, 0000IIas ONOJIOTHIECKYIO
WHQOPMAIUIO U3 HECKOIBKUX HCTOYHUKOB, PAMOTHO HCIIOJIb30BATh MOHSITUHHBINA anmapaT OHOJIOTHH.

[MpeameTrHble pe3ynbTaThl OCBOeHUs ydyeOHoro mpeamera «buomorus» 6 11 knacce NOMKHEI
OTpakaTh:

cOpMHUPOBAHHOCTh 3HAHUH O MeCTe M pOJdM OWOJOTMH B CHCTEME HAyYHOTO 3HAHHUS
€CTEeCTBEHHBIX HayK, B (DOPMUpPOBAHWUHN COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U HAyYHOTO
MHUPOBO33PEHHsSI, O BKJIAJe POCCHHCKUX H 3apyOEKHBIX YyUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(YHKIIMOHATBHOM TPaMOTHOCTH YeIIOBEKA JIJISl PEIIeHNUs )KU3HEHHBIX 3a71ad;

YMEHHE pACKpBIBATh COJEpXKaHWe OWOIOTMYECKHMX TEPMHHOB W TIOHSATHH: BHJ, MOITYJISIIHSA,
reHO(OH/T, SBONIONHMS, ABIKYIIHME CHIBI ((haKTOPhI) 3BOJIIOIHUH, MPUCIOCOOICHHOCTh OPTaHU3MOB,
BHJI000pa30oBaHMe, SKOJIOTHYECKUE (haKTOPhI, SKOCUCTEMA, MTPOIYIEHTHl, KOHCYMEHTBI, PEyIeHTHI, IeMH
MUTaHKA, YKOJIOTHYECKas MMpaMua, OuoreoneHo3, ouochepa;

yMEHHE H3JlaraTth OMOJIOTHYECKUEe TeopuH (dBommonnoHHas Teopus Y. [lapBuHa, cHHTeTHYECKas
TEOpHs HBOIIOIMH), 3aKOHBI M 3aKOHOMEpHOCTH (3apozsimieBoro cxoactsa K. M. bapa, yepenoBanus
TJIaBHBIX HampasiieHUH u myTei 3Bomonun A. H. Ceseprosa, yuenus o ouocdepe B. U. Bepnanckoro),
OTIPEEIISATh TPAHUIIBI UX IPUMEHUMOCTH K KHUBBIM CUCTEMaM;

yMEHHE BJaJIeTh METOJIAMH HAYyYHOTO TO3HAHUS B OMOJIOTHH: HAOIIOJCHHWE M OIHMCAHUE YKUBBIX
CHUCTEM, TIPOIECCOB U SBIEHHUM, OpraHM3alus U TPOBEJECHHE OHOJOTHYECKOTO OSKCIIEPHMEHTa,
BBIJIBIDKEHUE THUTIOTE3bI, BBISIBICHHE 3aBHCHMOCTH MEXIy HCCIEyeMBIMH BEIMYMHAMH, OOBSICHEHUE
MOJYYEHHBIX PE3yJIbTaTOB, MCIIOJb30BAHHBIX HAYYHBIX MOHATHHA, TEOPHH M 3aKOHOB, YMEHHE JeNaTh
BBIBOJIbI HA OCHOBAaHHMH TIOJyYEHHBIX PE3yJIbTATOB;

YMEHHE BBIIENATh CYLIECTBEHHbIE NPU3HAKKM CTPOCHUS OHOJOTHYECKUX OOBEKTOB: BHUJOB,
NOMYJISIIUK, MPOAYLEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHMOTCOLEHO30B M 3KOCHCTEM, OCOOCHHOCTH
NPOLIECCOB:  HACIEACTBEHHOW  M3MEHYMBOCTH,  €CTECTBEHHOTO  OTOOpa,  BHA000pa3oBaHMS,
NPUCIIOCOOJIEHHOCTH OPraHU3MOB, JIEHCTBUSI JKOJOrMYeCKHX (PaKTOpOB Ha OpraHM3MBbI, IepeHoca
BEIIECTB W IIOTOKA JHEPTrHM B DKOCHCTEMAaX, AHTPOIOTCHHBIX HM3MEHEHHH B DKOCHCTEMaxX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB M OHOT€OXMMHUIECKUX ITUKIIOB B Orocdepe;

YMEHHUE TIPUMEHSATH TIOJTYYCHHbIC 3HAHHS [T OOBSICHEHUS] OMOJIOTHYECKHX MPOIIECCOB U SBJICHUH,
JUTS. TIPUHATHUSL TPAKTUYECKUX PEIICHUH B MOBCETHEBHOW JKU3HU C IEJbI0 oOecredeHus] 0e30MacHOCTH
CBOETO 3JIOPOBBS M 3JI0POBbS OKPYXKAIOMIMX JFOJIEH, COONIOJEHHUs] HOPM T'PaMOTHOTO IIOBEJCHHS B
OKpY)KaloIel TPUPOTHOW cpeae, IMOHUMaHHe HEOOXOMWMOCTH  HCIOIB30BAaHUSA  JTOCTIDKCHHM
COBPEMEHHOW OMONOTHH AJISl PalliOHATIBFHOTO IPUPOIOIIOIb30BaAHUS;

YMEHHUE pelaTh dJIEMEHTapHbIe OMOJOrHYeCKHE 3a/1a4d, COCTABIIAThL CXEMBI ITEPEHOCa BEUIECTB U
SHEPTHH B SKOCHCTEMaXx (IICTH IMUTAHUSA);

YMEHHUE BBITIONHATH JIA0OPATOPHBIC M MPaKTUYECKUe paboThl, cOONIONATh MpaBmiIa Mpu paboTe ¢
y4eOHBIM U JJA0OPATOPHBIM 000PYAOBAHHEM;



YMEHHE KPUTHYCCKH OICHUBATh W HHTEPIPETHPOBATh HHMOPMAIHIO  OHOIOTMYECKOTO
COJICPYKAHMS, BKJIIOYAIOIIYIO MICEBJIOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX UCTOYHHKOB (CPEICTBA MAacCOBOI
HHPOPMAIIMK, HAYyYHO-TIOMYJIAPHBIC MaTepHaibl), paccMaTpUBATh TJIOOATBHBIC  JKOJIOTHUYECKHUE
po0JIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOMICHUIO K HUM COOCTBEHHYIO MO3HIIUIO;

YMEHHE CO3/laBaTh COOCTBEHHbBIE MMCHMEHHBIC U YCTHBIE COOOIICHMsI, 00001Iass ONOIOTHIECKYIO
HHPOPMAITUIO U3 HECKOIBKMX UCTOYHUKOB, IPAMOTHO MCITOJIB30BAThH MOHITHIHBIN anmapaTr OHOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBO yacoB DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Kontpoannsbie | [IpakTuueckue
n/n NMPOrpaMMBbl Bceero o0pa3oBaTejbHbIE
padoTsI padoThI
pecypchl
bubmmoreka [JOK
1 buonoris kak Hayka 2 0 05 https://m.edso00.ru/7f41c292
bubmunorexa LIOK
2 JKuBbIe CHCTEMBI B UX OpraHU3aIHs 1 0 0 https://m.eds00.ru/7f41c292
3 X ©CKHI COCTaB U CTPOCHHE KIIETK 8 0 1 bubmiorexa LIOK
NMHNY nun TaB U CT HU TKU
P . https://m.edsoo.ru/7f41¢292
bubnmoreka IJOK
4 XK
HSHEACHTEILHOCTL TICTICH 6 0 0 https://m.edsoo.ru/7f41¢292
5 Pa3mHoxeHne U MHIUBUAYaAIbHOE pa3BUTHE 5 0 1 Bu6mmoreka [IOK
OpPTraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrseHHOCTE M N3MEHUYUBOCTD 8 0 15 bub6mmoreka [JOK
OpraHu3MOB ' https://m.eds00.ru/7f41¢c292
7 Cenekuus opranu3mMoB. OCHOBBI 3 0 0 Bubnmnorexa [JOK
OMOTEXHOIOTHH https://m.edsoo.ru/7f41¢292
butmmoreka [IOK
8 P 1 0 0
CEPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 34 0 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 KUIACC

KosnyecTBO Yyacon DJIeKTPOHHBIE
HamMeHOBaHHe pa3aesioB H TeM nndpoBbIe
Ne i/m P Kontpoabubie | IlpakTuueckue (mucpp )
NMPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoTsI padoTsI
pecypcsl
bubmmoreka [JOK
1 2 0 9 0 1
BOTOMHOMHA BHOTOTHA https://m.edsoo.ru/7f41cc74
5 Bo3HuUKHOBEHHE U Pa3BUTHE KU3HU HA 9 0 05 bubmmoreka [HOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuorexa LIOK
3 Oprai3Mbl i OKpYAloLLAs cpea > 0 L https://m.edsoo.ru/7f41cc74
bubnuorexa LIOK
4
Coo011ecTBa 1 HKOJIOTMYECKHE CHCTEMBI 9 0 0 https://m.edsoo.ru/TfAlcc74
bubnmnoreka IJOK
P 2
S C3CPBHOC BpeMi 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 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

MNOYPOUYHOE IIVIAHUPOBAHUE

10 KJIACC
N KonnuyecTBo 4acos Jara JJIeKTpoHHBbIe HU(POBLIE
h Tema Ypoka KOHTpOJ’lI)HbIe HpaKaneCKne oﬁpasoBaTeanble
n/n Bceero U3Yy4YeHHS
padoThI padoThI pecypcbl
bubmuoreka LIOK
1 Buosorust B cucteMe HayK 1 0 0 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
Mertoapl NO3HAHUS KUBOU PUPOBL.
9 [paktuueckas padora Ne 1 1 0 05 Bubmuoreka [JOK
«Hcmonp30BaHKe Pa3INYHbIX METOIOB MPH ' https://m.eds00.ru/863e6122
M3YYEHUN OMONOTHYECKUX OOBEKTOBY
3 Buonornueckue cucteMsl, MPOLIECCHl U UX 1 0 0 bubmmorexa [IOK
u3y4eHue https://m.eds00.ru/863e6564
4 XuMudeckuit coctaB KiIeTku. Boja n 1 0 0 bubmuoreka IIOK
MHHEPAJIbHBIE COJIH https://m.eds00.ru/863e674e
bubmuoreka LIOK
5 Benku. CoctaB u cTpoeHue OSIKOB 1 0 0 https://m.eds00.ru/863e6b72
depMeHTH — OUOIIOTUYECKHEe
karanu3aTopbl. Jlaboparopnas padora Ne 1
6 «M3yueHne kaTanUTHIECKON aKTUBHOCTH 1 0 0.5 bubamoreia LIOK
https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha IpUMeEpe aMUIIA3HI HITH
KaTaJia3bl)»
bubmuoreka LIOK
! YraeBoze. Jurm et 1 0 0 https://m.eds00.ru/863e6870
bubmuoreka LIOK
8 Hyxkneunossie kucinotel. ATD 1 0 0 https://m.eds0o.ru/863e6d5¢
9 HcTopus 1 MeTobI N3y4YEHUS KIETKH. 1 0 0 Bbubmuorexa LIOK
Kierounast reopust https://m.eds00.ru/863e6e88



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

10 Knerka kak 1ie;ocTHas »KuBast CUCTEMa 0
CrpoeHue 3yKaprHOTHIECKOH KIIETKH.
JI 02«
A BuGinotera LIOK
11 - I:I 608 1 BaxTe Hﬁ; o MHK O CKOIOM ;{a 0.5 https://m.edso0.ru/863e6ff0
P p A p https://m.edsoo.ru/863e716¢
TOTOBBIX MHKpOTIpEnapaTax u ux
OIIMCAaHUE)
bubmuoreka LIOK
12
OmeH BemecTs mn MeTab0 M 0 https://m.edsoo.ru/863e766¢
Bu6nmoreka IJOK
1 )] . X
3 OTOCHITES. ACMOCHITES 0 https://m.edso0.ru/863e7c98
bubmuoreka LIOK
14 D i1 00 0
HEPTETHHECKIH OOMEH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIIeTKHU. Jlenenue
15 | Haamonems sitrcos o oo coma. 05 BuGmotexa LIOK
A ' https://m.edso0.ru/863e7dc4
KOpEIITKa JIyKa Ha TOTOBBIX
MUKpOTIpenapaTax»»
16 buocunres Oenka. Peaknus MmaTpuaHOTO 0 Bu6nuoreka IJOK
CUHTE3a https://m.edso0.ru/863e796e
bubmuoreka LIOK
17 T —0 §) 0
PAHCIAIHA HOCHHTES DEIKA https://m.edso0.ru/863e796e
bubmuoreka IIOK
1 H —
8 eKJIeTOYHBbIE (DOPMBI JKU3HU — BUPYCHI 0 https://m.edso0.ru/863¢7540
Bu6nmoreka IJOK
19 @DopMbI pa3MHOXKEHHSI OPraHU3MOB 0 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuoreka LIOK
20 Meiios 0 https://m.edsoo.ru/863e7f4a
21 O6pa3oBaHKe U pa3BUTHE TOJIOBBIX KIETOK. 05 Bbubmuorexa LIOK



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

OmnomoTBopenue. Jlaboparopras pabora
No 4 «M3yueHue CTpOSHHS ITOJIOBBIX KIETOK
Ha TOTOBBIX MHUKpOIIpenapaTax»»

https://m.edsoo.ru/863e81b6

22 14 abHOE pa3 € OpPraHu3Mo 0 bubamorexa LIOK
HIVBHUIYaIIbH BHUTHE OPTaHU3MOB
AHBIAY P P https://m.edso00.ru/863e8436

23 I'eHeTnka — Hayka 0 HACJICJICTBEHHOCTH H 0 bubnuoreka [IOK
U3MEHYHBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACIICIOBAHMS 0 bubmmoreka [JOK
NpU3HaKoB. MOHOTHOPHIHOE CKpEIMBAHKE https://m.eds00.ru/863e8878
JurnOpuaHoe ckpemyBanme. 3aKoH Bubmmorexa [JOK

25 0
HE3aBUCHMOTO HACJICIOBAHHS TIPU3HAKOB https://m.edso0.ru/863e89a4
CLeruIeHHOE HACJIeIOBaHHEe IPU3HAKOB.

JIa6 6ota Ne 5«1

26 | pesymaros wonornGpuoro 1 05 bumorexa LIOK
besy PIA ' https://m.eds00.ru/863e8c60
JUTHOPHUTHOTO CKPEIIMBAHUS Y APO30(QUITBI
Ha TOTOBBIX MUKPOIIpETapaTax»

97 I'enetuka nona. HacnenoBanue npu3HakoB, 0 Bu6nuoreka IJOK
CLETIJICHHBIX C MOJIOM https://m.edso00.ru/863e8c60
N3menuunBocTs. HeHaciaencrBeHHast
m3MeHInBOCTh. JlabopaTtopHas padota Ne 6.

Nzydenne MmoauuKamoHHOM Bu6nuoreka IJOK

28 0.5
W3MEHYUBOCTH, TIOCTPOCHHE https://m.edso0.ru/863e8efe
BapHAIMOHHOTO Psi/Ia ¥ BApHAIIMOHHON
KpUBOM»

HacnencrBennast "3MEHYHBOCTb.

29 JlaboparopHas padora Ne 7. «AHanu3 05 Bbubnuoreka [IOK
MyTaluid y Apo30¢uIiIbl Ha TOTOBBIX ' https://m.eds00.ru/863e8efe
MHUKpOIIpenapaTax

30 'eneTuka yenoseka 0 Bubmorexa LIOK

https://m.edso00.ru/863e8d78



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

PesepBHbIii ypok. O000IIeHNE TIO TEMe

31 «HacnencTBeHHOCTh 1 HI3MECHYHBOCTD 1
OpPTaHU3MOB»
bubmuoreka LIOK
32 Cenekuua kak Hayka i npouece 1 https://m.edS(I)_E).ru/863e9214
33 MeToasl M JOCTUKEHUS CEIICKIIUU 1 bubmuoreka LIOK
pacTeHuii 1 JKUBOTHEIX https://m.edso0.ru/863e9214
34 buoTexHomorus Kak oTpacis IpOnU3BOICTBA 1 bubamoreta LIOK
https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPO'PAMME



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

11 KJIACC

KoauuecTBo yacoB

DyeKTpoHHbIE HU(POBHIE

Ne Hara
Tema ypoka Kontpoasnsie | IIpakTuyeckue obpa3oBaTebHbIE
n/n Bceero HU3YyYeHHUS
padoThI padoThI pecypcbl
1 DBOJIIONUS ¥ METOJIBI €€ U3yYEHU 1 0 0 bubmorexa HOK
oo CTOMBL ee HEyHe https://m.edso00.ru/863ea20e
9 Hcropwust pa3BUTHS TIpECTaBICHUH 00 1 0 0 bubmmoreka [JOK
IBOJTIOLUH https://m.eds00.ru/863e9570
bubmuoreka LIOK
3 M 1 0 0
HKPOIBOIIOTA https://m.edsoo.ru/863e9cle
TMomynsamust Kak JIeMEHTapHas eHHATA
4 BHJa ¥ 3Boonnu. JlaboparopHas pabora 1 0 05 bubmmorexa [IOK
Ne 1 «CpaBHenue BUIOB 110 ' https://m.eds00.ru/863e99c6
MOPGOJIOTHYECKOMY KPUTEPHUIO
5 JIBroKyIpe CUItbl (IeMeHTapHBIe 1 0 0 bubmmorexa [IOK
(baxkTophI) IBOIOIHN https://m.edso0.ru/863e9da4
bubmoreka IIOK
6 E i 0TO 1 0 0
CTCCTBCHHBI OTOOP 1 €ro (opMI https://m.edso00.ru/863e9ed0
Pe3ynbTaTel 3BOMIONINAN:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BHU000pazoBanue. JlabopatopHas paboTa 1 0 05 bubmoreka LIOK
Ne 2 «Onrcanue MprUCOCO0IEeHHOCTH ' https://m.edso00.ru/863e9fde
opranusma u €€ OTHOCUTEIBHOTO
xapakTepa»
8 Hanpasienus u myTu MakKpo3BOJIIOIUN 1 0 0 brbmmorexa LIOK
P Y P H https://m.edso0.ru/863e9cle
9 HeoOpatuMocTh 3BOJTIOLIMN 1 0 0
10 UcTopus xn3Hn Ha 3emiie U METOMbI €€ 1 0 0

HU3YUCHUA



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

I'umotessr IIPOUCXOXKIACHHU )KU3HU HAa

bu6mmoreka IJOK

1 3emie 0 https://m.edsoo.ru/863ea5a6
12 PazBuTHe xu3HA Ha 3eMITe TI0 dpaM U 0 bubmmoreka [JOK
neproiamMm https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIbl YBOJTIOIHN
aCTUTENFHOTO M YKHBOTHOTO MUpA.
13 pHpaKTI/IquKaﬂ pabota Ne 1 <<I/I3yI‘)IEHI/Ie 0.5 brbmmorexa LIOK
7 https://m.edsoo.ru/863ea8bc
HCKOTAaeMbIX OCTAaTKOB PACTEHUH U
YKUBOTHBIX B KOJUTEKITHISIX)
14 CoBpeMeHHas CUCTEMa OPraHUYECKOro 0 bubmmorexa [IOK
MHpa https://m.edsoo.ru/863ea48e
15 OBOJTIOIMS YeJIOBEKA (aHTPOIIOTEHE3) 0 Bubmiorexa LIOK
https://m.edso0.ru/863eac2c
16 JBwkymiue cuibl (pakropsl) 0 Bubmuoreka [JOK
aHTpPOIIOTeHEe3a https://m.edsoo.ru/863ead44
17 OcCHOBHbI€ CTaJMH BOJIIOLIMHU YETOBEKa 0
18 YenoBeueckue pachl U MPUPOAHbBIE 0 Bbubnuorexa LIOK
aanTalyy 4YeJI0BeKa https://m.edsoo.ru/863eaea?
Pezepsusiii ypok. O0001eHe 110 TemMe
19 «Bo3HUKHOBEHHE U pa3BUTHE )KU3HU Ha 0
3emie»
20 OKoJorus Kak Hayka 0
Cpenpl 00UTaHUS ¥ SKOJIOTHYECKUE Bu6nuoreka IJOK
21 0
(baxTopbl https://m.edsoo.ru/863eafec
AbuoTtnueckue paxtopsl. JlaboparopHas
pabora Ne 3. «Mopdomoruueckne
99 0COOCHHOCTH PACTEHUI U3 Pa3HBIX MECT 05 bubnmorexa [JOK

obutanus». JlaboparopHas padora Ne 4.,
«BrusiHEE CBETA HA POCT U Pa3BUTHE
YEPEHKOB KOJICyCay

https://m.edsoo.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

bu6mmoreka IJOK

23 brotirieciue GakTopet 1 0 https://m.eds00.ru/863eb348
OKOJIOTHYECKUE XapaKTEPUCTUKU
24 nomynsinun. [Ipaktrueckas padorta Ne 2 1 05
«IToacy€T mIOTHOCTU NOMYISIUUI pa3HbIX
BUJIOB PACTEHUID
25 Coo0I1iecTBa OpraHU3MOB — OHOIICHO3 1 0 EES;I;(;;%;Z;{)?I:/S 63eb46a
Bubmuoreka [JOK
26 DKOJIOTHYECKHE CHCTEMBI (3KOCHCTEMBI) 1 0 https://m.e dsc]i).ru 1863eb46a
21| xanommacexne nupawna.Caotirs 1 0 buGaorexa LIOK
sxocucTem, CyKiieccis https://m.edso00.ru/863eb5fa
28 [Ipupoanbie FKOCUCTEMBI 1 0
29 AHTpPONIOTeHHBIE 3KOCHUCTEMBI 1
30 Buocdepa — rnodanpHas skocucTema 1 0 Bubmuoreka [OK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYLIECTBOBAaHUS 1 0 Bbubnuorexa LIOK
ouochepnb https://m.eds00.ru/863ebd16
32 YenoreuecTBo B Onochepe 3emin 1 0
33 Cocy1iecTBOBaHHE IPUPOJIBI U 1 0 Bubnunoreka [IOK
YeJI0BEYeCTBA https://m.edsoo.ru/863ebale
34 Pezepsuslii ypok. O60011I€HHE TEMBI 1 0
«Coo011IecTBa U KOJIOTHUECKUE CUCTEMBD)
OBLIEE KOJIMYECTBO YACOB I10 34 25

[TPOT'PAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
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-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

CusornazoB B.W. .O6mas O6uonorus.. 10 kmacc: ba3oBerit ypoBens: yuebnuk/ B. M. CuBormasos, 1.b.
Aradonoga, E. T. 3axapoBa — 8-¢ uzn. M.: Ipoda, 2019. — 256 c.;
CusornazoB B.W. .O6mas O6uonorus.. 11 kmacc: ba3ossrit ypoBens: yuebnnk/ B. M. Cusormnasos, 1.b.
Aradonoga, E. T. 3axaposa — 8-¢ uzn. M.: Ipoda, 2020. — 208 c.;

METOANYECKUE MATEPHUAJIbI U1 YYUTEJISA

Buonorus. 10—11 k. [Iporpammsl : yuebHo-MeToandeckoe nocodue / . b. Araponosa, H. B.
babuues, B. 1. CuBormnazoB. — M. : [Ipoda, 2019. — 148 c.

OU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://lesson.edu.ru/06/10;
https://lesson.edu.ru/06/11;
https://resh.edu.ru/subject/5/10/;
https://resh.edu.ru/subject/5/11/;
https://www.yaklass.ru/



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/11
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/11/
https://www.yaklass.ru/
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