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INOACHUTEJIbBHAS 3AITUCKA

[pu pazpaboTke mporpaMMsbl 1o OHOIOTUN TEOPETHUYECKYIO OCHOBY JJIsl ONPECICHUS TTOAX00B K
(dbopMHUpOBaHUIO colepxaHuS ydeOHOro mpeaMmera «buosorus» cocraBWIM: KOHUENTYyalbHbIE
nojoxenuss ®I'OC COO o B3auM00OYCIOBICHHOCTH IEJei, COJEpIKaHUs, PEe3yIbTaTOB OOydYeHHS |
TpeOOBaHMI K YPOBHIO IOATOTOBKU BBIMTYCKHUKOB, IOJOXECHHUS 00 OONIMX MENsIX M NPUHIUNAX,
XapaKTEPU3YIOLUIMX COBPEMEHHOE COCTOSIHHE CHCTEMBl CpeaHero odmero obpasosanusi B Poccuiickoit
denepanuy, a TakKe HOIOKEHUS O crienuduke OMOJIOruH, €€ 3HAaYCHUN B IIO3HAHUM >KUBOW NPHUPOJIBI U
o0ecrieYeHu CyIISCTBOBAHUSI deloBeueckoro obOmectBa. CoOrllacHO Ha3BaHHBIM  ITOJIOKEHHSM,
oTpeiesiCHbl OCHOBHBIE (PYHKIIMU MPOTPaMMBI 110 OHOJIOTUH U €€ CTPYKTYpa.

IIporpamma 1o Owoslormm HaéT TpEACTaBICHHE O IENIX, 00 oOmel crparernn OOydYeHUS,
BOCIIMUTAHUSI M Pa3BUTHSA OOYYAIOMIMXCS CPEACTBaAMH ydeOHOro mnpenmMera «buomnorus», ompenenser
o0s3aTeNbHOE TPEAMETHOE COJIEpKaHUE, €ro CTPYKTYpY, paclpelefieHne Mo pasfeliaM U TeMau,
PEKOMEHIyeMYI0 TOCJICA0BATEIbHOCTh HM3YyUEHHsI Y4eOHOro MaTepHuaia ¢ YYETOM MEXIPEAMETHBIX U
BHYTPHIIPEJIMETHBIX ~CBsi3ed, JIOTMKH 00pa30BaTENbHOrO MpOIecca, BO3PACTHBIX OCOOCHHOCTEH
00yyJaromnmxcs.

B mporpamme mo OHONOTHMH TakKe YYMTBIBAIOTCS TpeOOBaHMS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METapeAMETHBIM U MPEeIMETHBIM pe3yibTraTaM o0yueHHs B (POPMUPOBAHUU OCHOBHBIX BHJIIOB Y4eOHO-
MMO3HABATEILHON  JCATEIBHOCTH/yIeOHBIX NEeUCTBHA OOYYAIOMIMXCS 10 OCBOSHHUIO COJEPIKaHUS
OHMOJIOTHYECKOT0 00pa30BaHMUSL.

B mporpamme mo Owmomormm (10-11 kmaccel, 0a30BBIi ypOBEHb) peaNM30BaH IPUHIIHII
IMPEEMCTBCHHOCTH B U3YyUCHHUU 6I/IOJ'IOI‘I/II/I, 6nar011ap51 yeMy B HEeH IIPpOCMAaTpUBACTCA HAIIPABJICHHOCTL Ha
Pa3sBUTUC 3HaHHI71, CBA3aHHbLIX C (bOpMHpOBaHI/ICM C€CTCCTBCHHO-HAYYHOI'0 MUPOBO33PCHUA, HECHHOCTHBIX
OpPHCHTAMH JIMYHOCTH, SKOJOTHYECKOTO MBILUICHHS, HPEACTaBICHUNA O 3J0pOBOM 00pa3e >KU3HU H
Oepe’XHBIM OTHOILIEHHEM K OKpyXawoued mnpuponHoil cpeme. Ilostomy Hapsamy ¢ uU3ydeHHEM
001IeONOIOTHUECKIX TEOPUH, a TaKKe 3HAHUI O CTPOCHHMHU JKUBBIX CUCTEM Pa3HOTO PaHTa U CYIIHOCTH
OCHOBHBIX HPOTEKAIOMIMX B HHUX MPOLECCOB B NporpamMme Mo OHOJOTMU YIEeNeHO BHHUMaHHUE
UCIIOJIb30BAHHUIO TIOJyYEHHBIX 3HAHUI B MOBCEAHEBHOMN JKU3HH IS PEIICHUS NPUKIAJHBIX 3a1a4, B TOM
qucJie: HpO(bI/IJ'IaKTI/IKI/I HaCJICACTBCHHBIX 3a0o0JIeBaHA YCIIOBCKA, MEIUKO-TCHECTUYCCKOT'O
KOHCYJIbTUPOBaHUsI, OOOCHOBAaHHUSI JKOJOTHYECKH IeJecOO0pa3HOro TOBEACHUS B OKPYIKArOUIEH
HNPUPOAHON cpelie, aHaIn3a BIUSHUS X03HCTBEHHON AEATEIBHOCTH YEIOBeKa Ha COCTOSIHUE MPUPOAHBIX
1 UCKYCCTBCHHBIX 3KOCHCTEM. Ycunenne BHUMaHUS K HpHKHa}IHOﬁ HaIlpaBJICHHOCTHU y‘Ie6HOFO nmpeamMeTa
«buonorus» NPOIUKTOBAHO HEOOXOJUMOCTBIO OOCCIICUCHHS YCIOBUM JUIsl PEUICHHsI OJHOW U3
aKTyalbHBIX 3a7ay MIKOJIBHOTO OHOJIOTHYECKOro 00pa3oBaHMs, KOTOpas mpennoiaraeT GopMupoBaHue y
00yJaromuxcsi CIOCOOHOCTM  aJalTHpOBaTbCsi K  H3MEHEHHSAM JAWHAMHYHO  Pa3BHBAIOIIEIOCS
COBPEMEHHOTO MHUPA.

Buomnorust Ha ypoBHE cpeaHero odmero odpa3oBaHus 3aHUMaeT BaskHOe MecTo. OHa obecrieunBaeT
(¢opmupoBaHre y 00ydaroMXCs MPEACTABICHUN O HAay4YHOH KapTHHE MHUpA, paciuupseT u o0o0ImaeT
3HaHUS O >KMBOW IPHUPOJE, €€ OTIMYUTENbHBIX NPU3HAKAX — YPOBHEBOW OpraHU3alMyd M 3BOJIIOLUMY,
co3maéT yCNOBUS JJIS: TIO3HAHWSA 3aKOHOB JKMBOH TPHUPOJIBI, (OPMHPOBaHHSA (PYHKIMOHAIBHOM
TPaMOTHOCTH, HaBBIKOB 3J0POBOTO M O€30MacHOTO 00pa3za XHU3HM, HKOJOTHMYECKOIO MBIIIICHUS,
LIEHHOCTHOT'O OTHOUIEHHUS K KUBOM MPUPOJIE U YETIOBEKY.

Bboneioe 3nauenue 6I/IOHOFI/I$I HUMCECT TAKKE I pCUICHNA BOCIUTATCIIBHBIX U Pa3BUBAIOIINX 3aJia4d
cpeaHero oOmiero oOpa3oBaHMs, colMaIM3aluu oOywaromuxcs. M3yuenune Oumonornu oOecreynBaeT
ycnoBus il (POPMHUPOBAHUSI MHTEIICKTYalbHbIX, KOMMYHHKALMOHHBIX U MH(GOPMALMOHHBIX HABBIKOB,
3CTETHIECKON KYJIBTYPHI, CIIOCOOCTBYET HHTETPAIMH OWOJOTHYCCKAX 3HAHWHA C TPEACTABICHUSIMH W3
JIpyruxX y4ueOHBIX MPEIMETOB, B YaCTHOCTH, (U3UKH, XMMHUU U reorpaduu. Ha3BaHHBIE TONOXKEHHUS O
npeaHa3HaueHNnu ydeOHoro mpeamera «bronmorus» cocTaBuiaM OCHOBY IJISl ONpPENENCHHS MOOXOIOB K
0TOOpPY U CTPYKTYPUPOBAHUIO €TO COAEPIKaHMs, IPEACTaBIEHHOTO B IIPOrpaMMe 10 OHOIOTHH.

Otbop coxepkaHust yueOHOTOo mnpenmera «buomorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C
MO3HULHUI KyJIbTypOoCOOOPa3HOTO MOAX0/Aa, B COOTBETCTBUH C KOTOPHIM O0YYaroIIHecs: AOJKHBI OCBOUTD
3HaHUsI W YMEHMs, 3HauuMble JUIA (HOPMHUPOBAaHUS OOILIEH KyJBTYpbl, ONpEeNesIoUINe aJeKBaTHOE
TIOBEJICHUE YEJIOBeKa B OKpY’Kalolllel MpUpOJHOH cpene, BOCTpeOOBaHHBIE B MMOBCEAHEBHOW KM3HU M
NpaKkTHIecKor JesrenbHocTH. Oco0oe MECTo B 3TOM cUCTeMe 3HAHHWH 3aHUMAIOT JIEMEHTHI CO/IEPKaHN,
KOTOpBIE CIy’aT OCHOBOW AJsi (YOPMHUPOBAHUS MPENCTABICHUN O COBPEMEHHOH €CTECTBEHHO-HAY4HOIl



KapTHHE MUPa U [IEHHOCTHBIX OPHEHTAIIUSIX JIMIYHOCTH, CIIOCOOCTBYIONIMX TYMaHH3alUU OUOJIOTHIECKOTO
obpazoBaHus.

CTpyKTypHpOBaHUE COMCPKAHUS yIeOHOrO MaTepuaia B mporpaMmme o OMOJIOTHU OCYIIECTBICHO
¢ y4€TOM TPUOPHUTETHOTO 3HAUCHHS 3HAHWUU 00 OTIMYUTEIBHBIX OCOOCHHOCTSX KHBOHM MPUPOJBI, O €
YPOBHEBOW OpraHM3allii W SBOJIONUH. B COOTBETCTBUM C 3TUM B CTPYKType yd4eOHOTo IMpeamera
«buonorus» BBICICHBI CICAYIONIUE COJepKATeIbHbIC JIMHUN: «BUONIOrHs Kak Hayka. MeToIbl HAyYHOTO
no3HaHus», «Kierka kak Owonormueckas cuctema», «OpraHuam Kak OHOJOTHYECKas CHCTEMay,
«CucreMa ¥ MHOTO0O0pa3We OPTraHUICCKOTO MHPa», «IBOIIONUS KHUBOW MPHUPOIBD», «IKOCHCTEMBI H
MMpUCyure UM 3aKOHOMEPHOCTI.

Ienp w3yveHust yueOHoro mnpeamera «buosorus» Ha 0a30BOM ypOBHE — OBJAJCHHUC
00yYarOIUMHUCS 3HAHUSMU O CTPYKTYPHO-(BYHKIIMOHALHON OpraHU3alliy )KUBBIX CUCTEM PAa3HOTO paHra
¥ puoOpeTeHne YMEHHUH HUCIOIb30BaTh 3TH 3HAHMS JUISI TPAMOTHBIX JAEHCTBUN B OTHOIIEHHH OOBEKTOB
YKUBOU MPHUPOJIBI M PELICHUS Pa3INYHBIX )KU3HEHHBIX MPOOJIEM.

JocTimxenne 1enud u3yueHus ydeOHoro mpeamera «buomorus» Ha 06a30BOM  YpOBHE
obecrieunBaeTCs peICHUEM CIIEIYIONIHNX 3a/1ad:

OCBOCHHE OOYYaIOMIMMHUCS CHCTEMbl 3HAHUH O OHOJOTMYECKHX TEOPHSX, YUYCHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MPABUJIAX, CIYXKAIMX OCHOBOH st (DOPMHPOBAHUS TPEACTABICHUHA O
€CTECTBCHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAayYHOr'0 MO3HAHWS, CTPOCHUM, MHOTOOOpasuu u
0COOEHHOCTAX JKUBBIX CUCTEM pa3HOro ypoBHA OpraHU3alUH, BEIJAIONIUXCS OTKPBITHAX U COBPEMCHHBIX
UCCIICZIOBAaHUSAX B OMOJIOTHH;

¢dopmupoBanue y 0Oy4aromUXcs TO3HABATEIbHBIX, HHTEIUICKTYallbHBIX W TBOPYECKUX
CIIOCOOHOCTEH B TpoIlecce aHaM3a JAHHBIX O MyTSX Pa3BUTHA B OMOJOTMH HAyYHBIX B3TJISAAOB, HAEH U
MOAXO0O0B K U3YUYCHUIO KUBLIX CUCTEM PAa3HOI'O YPOBHSA OpraHU3aluu;

CTAHOBIICHHE Yy OOyYaromuxcsi oOmed KyIbTypbl, (QYHKIIMOHATBHOW TPAMOTHOCTH, pa3BUTHE
YMEHUI OOBSACHATH M OIICHUBATh SIBJICHUS OKPYKAIOMIEr0 MUPa KUBOW MPUPOIbI HA OCHOBAHUH 3HAHUN U
OIlbITa, NOJYUCHHBIX P U3YUCHUN 6I/IOHOFI/II/I;

(hopMupoBaHue y 00y4arONMUXCS YMEHUH WIUTIOCTPUPOBATH 3HAYECHHE OWMOJOTUYECKHUX 3HAHWUU B
NPaKTUYECKOW JICATENPHOCTH YENIOBEKa, PAa3BUTHH COBPEMEHHBIX MEJUIUHCKAX TEXHOJOTHH W
arpoOMOTEXHOJIOTHI;

BOCIIMTAaHHEC YGC)KI[éHHOCTI/I B BO3MO>XXHOCTHU IIO3HaHUA YCJIIOBEKOM JKUBOU IpUpoOabI,
HEOOXOMMOCTH OEpEeKHOTO OTHOIICHHS K HeH, COONIOJCHUS STHYECKHMX HOPM MpPU TMPOBEACHUH
OHMOJIOTMUYECKUX UCCIICIOBAHUT;

OCO3HaHHUE [IEHHOCTH OMOJIOTHYECKHUX 3HAHUM [l MOBBIILIEHUS YPOBHS 3KOJIOTHYECKON KYJIbTYPBI,
Ut QOPMHUPOBaHUS HAYYHOTO MUPOBO33PCHUS;

NPUMEHEHUE TPUOOPETEHHBIX 3HAHUN W yMEHHA B TIOBCEIHEBHON JKM3HM JUI OIICHKU
TIOCIIEJICTBUN CBOEH JESATEIBHOCTH TI0 OTHOIICHUIO K OKPYXalollel cpejie, COOCTBEHHOMY 3JI0POBBIO,
000CHOBaHUE U COOIOICHUE MEP TPOQPIIAKTUKY 3a00JICBaHHIA.

B cucreme cpennero obiiero oopaszoBanus «bruonorusy, nzydaemas Ha 6a30BOM YPOBHE, SIBIISCTCS
00s13aTEIHHBIM YIEOHBIM MPEIMETOM, BXOISIINM B COCTaB MPeAMETHON 001acTH « EcTecTBEeHHO-HAYYHBIC
MPEIAMETEI».

Jns m3ydyeHus Ouwonorum Ha 0a30BOM YPOBHE CpenHEro o0Imero oOpa3oBaHHs OTBOAUTCA 68
gacoB: B 10 kimacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Heemo).



COJAEP)KXAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak HayKa.

buonorus kaxk Hayka. CBs3p OWOJOTMU C OOIIECTBEHHBIMH, TEXHUYCCKHMMU U JPYTHMU
€CTeCTBEHHBIMH HayKamH, (pritocodueit, STUKOH, 3CTETHKON U mpaBoM. Poib 6nonoruu B hopMupoBaHUU
COBpEMEHHON Hay4YHOH KapTUHBI Mupa. CucTemMa OMOIOTHIECKUX HayK.

MeToasl TO3HAHMSA JKMBOW TPUPOABI (HAONOJEHHE, AKCIEPUMEHT, OIHCAaHUE, H3MEpeHHeE,
KIlaccu(HKaIys, MOJISTUPOBAHNE, CTATUCTHYECKAsI 00padOTKA JaHHBIX).

JdeMoHcTpanuu:

TToptpetsi: U. Hapsun, I'. Menaens, H. K. Konsuos, . Yorcon u @. Kpuk.

Tabnuip! u cxembl: «KMeTOJIbI TO3HAHUS KUBOW TPUPOIBD).

JlaGopaTopHble H MpaKTHYeCKHe padoThI:

IIpakTnueckas padora Ne 1. «Mcnonp3oBaHue pa3IMYHBIX METOIOB IPU U3yUYEHUH OMOIOTUYECKHIX
00BEKTOBY.

Tema 2. /KuBble cHCTeMbI M HX OPTraHU3ALMSA.

JKupple cuctembl (OMOCHCTEMBI) KaK MpeAMeT M3ydeHus Omojoruu. OTINdnue )KUBBIX CHCTEM OT
HEOPraHU4EeCKON MPUPOIBI.

CpoiicTBa OMOCHMCTEM M WX pa3HOOOpaswe. YPOBHH OPraHM3alUU OHUOCHUCTEM: MOIEKYJSPHBIH,

KJICTOUHBIH, TKAHCBEIH, OpraHU3MEHHbIH, MOMYJISIIMOHHO-BUJIOBOH, 9KOCHCTEMHBIHN
(buoreonieHoTHYECKUH ), OMOCHEPHBIH.
JdemoncTpanumn:

Tabnume! u cxembl: « OCHOBHBIE PU3HAKA KU3HI», «YPOBHU OPraHU3AINY KUBOH MTPHPOJIBD».

O6opynoBanue: Mozenb Monekysl JJHK.

Tema 3. Xumuueckuii COCTaB M CTPOeHHE KJIETKH.

XUMHUYECKUM COCTaB KJIETKH. XUMHUYECKHUE 3JIEMEHThI: MAKPOAJIEMEHThI, MUKPO3JIeMEHThI. Bona u
MUHEpaJIbHbIE BEUIECTBA.

@yHKINY BOJBI 1 MUHEPAIBHBIX BelIecTB B KieTke. [loanepkanue ocMoTH4ecKoro baganca.

Benxu. CoctaB m crtpoeHue OenKOB. AMHHOKHCIOTBI — MOHOMephl OenkoB. HezameHumble u
3aMEHUMBIC aMHUHOKHCIOTH. AMHHOKHCIIOTHBIM COCTaB. YPOBHH CTPYKTYPBI OCIKOBOW MOJICKYJIBI
(mepBu4HAas, BTOpUYHAS, TPETUYHAS W UYETBEPTUYHAS CTPYKTypa). XUMHYCCKHE CBOWCTBA OCIIKOB.
Buonornueckue GyHKINU OEITKOB.

®depMeHTHI — OHOJOTHYecKre KaTann3aTtopbl. CTpoeHue GpepMeHTa: aKTHBHBIH IEHTp, CyOcTpaTHas
cnerduaHocTh. Kodepmentsl. Buramuaer. OTimanst pepMeHTOB OT HEOPTaHUIECKUX KaTallu3aTOPOB.

YrieBonsl: MOHOcCaxapuasl (TIIOKO3a, prubo3a M JIe30KCHpru003a), mucaxapuibl (caxaposa,
JIAKTO3a) U TOIHCaxapuabl (Kpaxmall, TIHKOTeH, 1eJUT003a). bruonornueckue QyHKIUN YTIIEBOIOB.

Jlumuper: Tpurmanepuas, (gochomumunbl, crepouasl. I uapodmiIbHO-THAPOGOOHBIE CBOHCTBA.
buonormyeckne ¢yHknmuu aunuaoB. CpaBHEHHE YTIIIEBOJIOB, OCIKOB W JIMMHJIOB KaK HCTOYHUKOB
SHEPTHH.

Hykneunnoseie kucnotel: JHK u PHK. Hyxneotuasl — MOHOMEpBHl HYKJIEHMHOBBIX KHCIOT.
Crpoenue u ¢pynkmun JJHK. Ctpoerne u pynkunn PHK. Bugst PHK. AT®: crpoenne n GpyHKINH.

Hutonorust — Hayka o kierke. Kierounas teopus — mpuMep B3aUMOACUCTBHSA HIeH U (AKTOB B
Hay4YHOM MO3HAHUU. METOAbl U3YUECHUS KICTKU.

Kmerka kak memocTHas xuBas cucremMa. OOIIMe NPU3HAKH KIETOK: 3aMKHYTas HapyKHas
MemOpana, monexynsl JJHK kak remerndeckuii anmapar, cuctemMa cuHTe3a Oenka.

Tumsl  KJIETOK:  JyKapuoTHdeckas W IpokapuoTudeckasd.  OCOOEHHOCTH  CTpPOEHUs
mpoKapruoTHdeckoil kimetku. Kierounas crenka Oakrepuil. CTpoeHHE SyKapHOTHYECKOW KIETKH.
OCHOBHBIE OTJINYHS PACTUTENBHOM, KIUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHas CTeHKa, TJIUKOKAJIHKC, WX (QYHKLIHUH.
[Tna3zmaTrueckas meMOpaHa, e€ cBoiicTBa u ¢yHkImH. [{uronnasma u e€ opranounsl. OTHOMEMOpaHHBIC
opranounpl knerku: OIIC, ammapat Tonbmxu, auzocombl. IlomyaBTOHOMHBIE OPraHOMABl KJIETKU:
MUTOXOHJIPUH, TUIACTH L. [IpoucxoxaeHue MUTOXOHAPUI U miacTui. Buael miactua. HememOpaHHbie
OpPTaHOWJBl KIETKU: PUOOCOMBI, KJICTOYHBIM IEHTp, LEHTPUOIU, PECHUYKHU, KTyTHKH. DyHKIUU
OpraHOUJIOB KJIETKU. BKitoueHus.



Snpo — perynsaTopHbii UeHTp kieTkn. CTpoeHHMe szapa: saepHas o00J0YKa, KapHoIlia3Mma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHOPT BELIECTB B KJIETKE.

JdeMoHcTpanuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llnetinen, P. Bupxos, JIx. Yorcon, ®@. Kpuk, M.
Vunkunc, P. ®panxnun, K. M. bap.

Huarpammel: «Pacnpenenenne XMMHUYECKUX 3JEMEHTOB B HEXUBOU mpupone», «PacnpeneneHue
XUMUYECKUX 3JIEMEHTOB B )KMBOU MIPUPOIEH.

Tabmuup! u cxemsl: «lleproauueckas Tabaua XUMUYECKHX 3JIEMEHTOB», «CTpOeHHE MOJIEKYIIbI
BO/IbI», «brocuHTes Oenkay», «CtpoeHne Moisekynbl Oenka», «Ctpoenune depmenTa», «HykienHoBBIE
kuciotel. JIHK», «Crpoenue mosekysibl AT®», «CtpoeHue syKapuOTHYECKOW KieTku», «CTpoeHue
JKUBOTHOM KJIeTKm», «CTpoeHHMe pacTHTEIbHON KIeTKH», «CTpoeHHe MpOKapHOTHUECKON KIIETKM,
«CtpoeHue sapa KIETKI», «YTICBOABY, «JIUMUIbD.

O6opynoBaHUE: CBETOBOH MUKPOCKOI, 000pY/IOBaHKE IS MPOBEICHUS HAaOMIOACHUN, U3MEPEHNUH,
9KCIEPUMEHTOB, MHKPOITPENapaThl paCTUTENBHBIX, )KUBOTHBIX U OaKTEpUAITBHBIX KIIETOK.

JlabopaTopHble U MPaKTHYeCKUE PA0OTHI:

Jlabopartopnas padora Ne 1. «M3ydyeHne KaTamUTHYECKOW aKTUBHOCTH (PepMEHTOB (Ha TpUMEpe
aMUIIa3bl WU KaTalla3bl)y.

JlaGopatopnas padota Ne 2. «M3yueHne CTpOSHUS KIETOK PAaCTCHUH, )KUBOTHBIX M OaKTEpHil 1Mo
MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpenapaTax U UxX OMHCAHUEY.

Tema 4. /KuzHenesiTeIbHOCTh KJIETKH.

OOmeHn BemiecTB, Wi MeTabomm3M. AccuMmnus (IJIACTHYECKUH OOMEH) W AWCCUMILISIIHS
(3HepreTuyeckuii 0OOMEH) — JIBE€ CTOPOHBI €IUHOTO Ipolecca MeTabonusMa. Poiib 3aKOHOB COXpaHEHUs
BEIIECTB U SJHEPTUHU B IOHUMaHHH MeTaboIM3Ma.

Tumer 0OMeHa BeIecTB: aBTOTPOQHBIA U reTepoTpodHBIH. Poias GpepMeHTOB B 0OMEHE BEIIECTB U
MIPEBpAIEHNH SHEPTUH B KIIETKE.

®otocunre3. CreroBast U TeMHOBas (a3l porocuHTe3a. Peakunu ¢ortocunresa. IpdhexTHBHOCTD
¢dorocunTe3a. 3HadueHue (HOTOCHHTE3A AJIS JKU3HU Ha 3emite. BimsHue ycroBmil cpeasl Ha OTOCHHTE3 H
CIIOCOOBI MOBBIIIEHHS €0 MPOAYKTUBHOCTH y KyJIbTYPHBIX PaCTEHHI.

XemocuHTe3. XeMOCUHTE3UPYIOIIHE 0aKTepUu. 3HAUYCHUE XEMOCHHTE3a JUIsl )KU3HHU Ha 3eMIIe.

OHepreTudecknid OOMeH B KJeTKe. PacIleruieHrne BemlecTB, BBICTICHHE W aKKyMYyJHPOBaHHE
DHEPTUHU B KJIETKE. DTalbl dHEpPreTudeckoro oomena. ['mukonms. bpoxkenne u ero Buasl. Kucimopomaoe
OKHCJICHHWE, WIM KierouyHoe nbixaHue. OkucnurensHoe (ocdopunupoBanue. DhPeKTHBHOCTD
SHEPreTHYeCcKoro ooMeHa.

Peakmmum matpuaHoro cuHTe3a. I'eHernueckas maHbopmanusa u JIHK. Peanmm3amus renerndaeckoit
nH(pOpMaIK B KJIeTKe. | eHeTHUecKnii KoJl U ero cBoicTBa. TpaHckpunuusa — maTpudHbiil cuaTe3 PHK.
Tpancnsuusa — OuocunTe3 Oenka. Dtambl TpaHcisuuud. KogupoBanue amMuHOKUCIOT. Ponb pubocom B
OmocuHTE3e OenKa.

Hexnerounsie ¢opmbl xu3Hu — BUpychl. Mctopust oTkpeitus BupycoB (/. WM. VBanoBckwmid).
OCo0EHHOCTH CTPOCHUS M KHU3HEHHOTO IIMKJIa BUPYcoB. bakTepuodaru. bonesnn pacrenuil, ’KUBOTHBIX U
4eJIoBeKa, BbI3bIBaeMble BUpycamu. Bupyc nmmyHnonepunura yenoseka (BUY) — Bo3Oynurens CIIN/a.
OOpaTtHast TpaHCKpHWIIIUS, peBepTraza W uHTerpasza. [IpodmmakTuka pacmpocTpaHEHHS BHPYCHBIX
3a00JIeBaHUI.

JdeMoHcTpanum:

Hoptpetsr: H. K. Konsuos, J. Y. IBanosckuit, K. A. Tumupsses.

Tabmumpr u cxemsl: «Tunbsl mUTaHu», «MeTaboam3am», «MUTOXOHIAPHS», «IHEPTEeTHUECKUIH
obmeny, «Xnopomnacty, «®otocunre3y, «Ctpoenne THK», «CtpoeHne u QyHKIHMOHHUPOBAHUE TEHAY,
«Cunres Oenkay», «['enerndeckuii koq», «Bupyce», «bakrepuodarm», «CTpoeHHe U KU3HEHHBIH TUKI
Bupyca CIIN/la, 6axrepuodaray, «Permmmxamms JJHK».

O6opynoBanue: moaenu-anumkauu «Yasoeane JHK u tpanckpumniusny», «buocuaTe3 Oemkay,
«Ctpoenue KneTku», Mmoaens cTpykrypsl JIHK.

Tema 5. PasMHoOKeHHe M HHAMBUAYAJbHOE PAa3BUTHE OPTraHU3MOB.

KiieTouHbIH UK, WU )KU3HCHHBIH MK KiieTku. MaTepdasza u mutos. [Iporecchl, mpoTekaromme
B uHTep¢aze. Pernmukanus — peakuus marpuynoro cunresa JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIH



Ha0Op — KapuoTHI. JIMILTONIHBIN 1 TaIUIOWIHBIA XPOMOCOMHBIE HaOOpBI. XpoMmatuabl. [{utomornueckue
OCHOBBI Pa3MHOXKCHHSI U MHIUBUY ATbHOTO Pa3BUTHS OPTaHU3MOB.

Henenne xnetku — muto3. Cragum murtosza. [Iporecchl, MpOUCXOASIIME HA Pa3HBIX CTATUAX
MHTO3a. bronoruueckuii cMbIica MUTO3A.

IIporpamMmmupyemasi rubesnb KIETKH — arlonTo3.

@DopMBl pa3sMHOXKEHHS OpPraHU3MOB: Oecrojioe M IMoJoBoe. Buabl Oecrmonoro pa3MHOKEHHUS:
JISIICHUE Ha/JBOE, TIOYKOBaHWE OIHO- W MHOTOKIIETOYHBIX, CIIOPOOOpa3oOBaHWE, BEreTaTHBHOE
pasmHOXeHue. icKkyccTBeHHOE KIIOHUPOBAaHNE OPTaHU3MOB, €T0 3HAaYCHHE IS CENIEKIINH.

[TooBoe pasMHOXeEHHE, €T0 OTJINYHS OT OECTOI0rO.

Metios. Ctaauu meitosa. [Ipouecchl, mpoucxoasuiye Ha ctagusax Meiosa. [loBegeHue xpomocoM B
Meitoze. Kpoccunrosep. buonornueckuii CMbICH U 3HaU€HUE Meio3a.

l'amerorenes — mpomecc 0Opa3OBaHUS TOJOBBIX KIETOK Y XHBOTHBIX. [loiOBBIE >Kene3bl:
CEMCHHUKHU U snuHuKH. OOpa3oBaHKe U Pa3BUTHE MOJIOBBIX KJIIETOK — FaMeT (CIIEPMAaTO30H/I, SIMIICKIICTKA)
— cnepMaroreHe3 UM oBoreHe3. (cOOEHHOCTHM CTPOCHHS SWIEKISTOK H  CIIEPMATO30MIOB.
OmnonotBopenwue. [laprenorenes.

WnpuBuayansHoe pa3BUTHE (OHTOTEHE3). DMOPHMOHAIBHOE pa3BUTHE (IMOpHOreHe3). OTarbl
SMOPUOHAIBHOTO pa3BUTUS Y TIIO3BOHOYHBIX IKHBOTHBIX: JIPOOJIEHHE, TacTPYJSIUs, OpraHOTeHes3.
[ToctomOpronansHOEe  pa3BuTHEe. THIBI  TOCTIMOPHOHANBHOTO — PAa3BUTHA: TPSMOE, HEMpsIMOe
(mumHO4YHOE). BriusHMe cpepl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YpOACTBa.

Poct u pasButue pacteHuil. OHTOreHe3 IBETKOBOI'O PACTEHMS: CTPOCHHE CEMEHH, CTaJluu
pa3BUTHSL.

JemoHcTpaumu:

Tabmumpr u cxembl: «DOpMBI Pa3MHOKEHUS OPraHuU3MoOB», «JIBOoiiHOE OIUIONOTBOpEHHE Y
IIBETKOBBIX pacTeHHI», «BereraTmBHOe pa3sMHOXKECHHE pacTeHHID», «JlemeHne KIeTKH OakTepuiiy,
«CTpoeHne TOJOBBIX KIETOK», «CTpoeHHne XpoMocoMbl», «Kmerounsnii mukm», «Pemnukanus JJHK»,
«Mwurosy, «Meiiosy, «IIpsMoe 1 HenpsiMoe pa3BUTHEY», «[ aMeTOreHe3 y MJIICKONUTAIONINX U YeJIOBEKay,
«OCHOBHBIE CTaTUN OHTOTCHE3aY.

O6opynoBaHne:  MHKpPOCKOI,  MHUKporpemaparsl  «CrepMaTo30uAbl  MJIEKOIHTAIOIIETOY,
«Sliueknerka MiekonuTaromero», «KapuokuHes B KIETKaxX KOpeIIKa JyKa», MarHUTHAas MOJEb-
ammkanus «Jlenenue knetkm», moaenb JJHK, Moaens Merada3Hoit XpOMOCOMEL.

JlaGopaTopHble M NpaKkTHYecKre padoThbl:

JlabopatopHas pabora Ne 3. «HaOmroeHre MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKPOIIperapaTax.

JlabopatopHass pabora Ne 4. «M3yueHme CTpoOeHHS TIOJOBBIX KIIETOK Ha TOTOBBIX
MUKpPOIIperapaTax».

Tema 6. HacjieqcTBEHHOCTh M U3MEHYHMBOCTH OPraHU3MOB.

IIpenmer u 3agaum reHetuku. Victopust pa3BuTHS TeHETUKH. POb UTOMOTHH M AMOPHOJIOTHH B
CTAHOBJICHMHM TCHETHKH. BKiaa poCCHUCKHX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE TEHETHUKH. METOIBI
TEHETUKUA  (TUOPUIIOIOTHYCCKHUM, IUTOTEHETUYECKUN, MOJEKYJIIpHO-TeHEeTHUeCcKuit). (OCHOBHBIC
TeHETHYECKUE NOHATHA. [ eHeTHueckasi CUMBOJIMKA, UCIIONIb3yeMasi B CXeMaxX CKpEIIMBaHUI.

3aKOHOMEpPHOCTH HAaCJIEIOBaHMS MPU3HAKOB, ycTaHoBIeHHble . Menaenem. MoHornOpuaHoe
CKpeIlMBaHue. 3aKOH eIuHO-00pa3us ruOpuAoB nepBoro nokosjeHus. [IpaBuno noMuHHpOBaHUSA. 3aKOH
paciiemieHus npu3HakoB. ['unoresa yuctorsl ramet. [lonHoOE U HEMOIHOE JOMUHUPOBAHUE.

JurnOpuaHoe ckpemuBanue. 3aKOH HE3aBHCUMOTO HAcJeI0BaHMs PU3HAKoB. LluTorenerndeckre
OCHOBBI ~ JTUTHOPHIHOTO  CKpEeImMWBaHUSA.  AHaJnM3Upylollee  CKpemuBaHue.  Vcromb3oBaHue
AQHAJIM3HUPYIOLIET0 CKPEUTUBAHMS I ONpeeNICHHsI TEHOTUIIa OCOOH.

CueruieHHOe HaclieZioBaHue Tpu3HakoB. PabGora T. MopraHa mo CHEIUIEHHOMY HaclieJTOBaHHUIO
reHoB. Hapyiienue crierienrs TeHOB B pe3ybTaTe KPOCCHHTOBEpA.

XpOoMOCOMHas TeOpHs HACleACTBEHHOCTH. | eHeTHUeCKue KapThl.

I'enetnka mnona. XpoMOCOMHOE OMNpejAeieHHe Mojia. AyTOCOMBI M IIOJOBBIE XPOMOCOMBI.
I'omorameTHbIe 1 TeTeporaMeTHbsIe Opranu3Mel. HaciemoBanue mpu3HAKOB, CIIETUIEHHBIX C TIOJIOM.

W3menunBocTh. Buapl M3MeHYMBOCTH: HEHAcleACTBEHHAs M HacieAcTBeHHas. Pomb cpensl B
HEHACJIEeICTBEHHON M3MEHYHUBOCTH. XapakTepuctuka MOIU(DUKAIMOHHON HM3MEHUYUBOCTH.



Bapuanwonnsiii psig v BapuanumoHHas kpuBasg. Hopma peaknuum npusHaka. KonudecTBeHHBbIE WU
Ka4eCTBCHHbIC IPU3HAKHU U UX HOpMa peakimuu. CBOHCTBa MOJU(PHUKAMOHHONW H3MEHYHBOCTH.

HacnenctBenHas, uiax reHOTHITMYECKAs, U3MEHUYNBOCTh. KOMOMHATHBHAS M3MEHYHBOCTH. Melo3 u
IOJIOBOM IpolLecc — OCHOBAa KOMOMHATHMBHON W3MEHUMBOCTH. MyTalMOHHAas W3MEHYHUBOCTb.
Krnaccudukamuss MyTanuii: reHHbIE, XPOMOCOMHBIE, TE€HOMHBIE. YacToTa M TNPUYMUHBI MYyTalMH.
Myrarennsle (akTopbl. 3aKOH TOMOJOTMYECKHX PsIOB B HacleACTBeHHOW wu3MmeHunBocth H. W.
Basuiosa.

BuesnepHas HaclIeICTBEHHOCTb U U3MEHYNBOCTb.

I'enetnka 4yemomeka. Kapuotunm dyemoBeka. (OCHOBHBIE METOJABl T'€HETHKH YeJIOBEKa:
TeHEAIOTUYECKUH, OJIM3HELOBbIM, LUTOICHETHYECKHH, OMOXMMHUYECKUH, MOJIEKYJISIPHO-TCHETHYECKHM.
CoBpeMEHHOE OIpENeIcHHE TE€HOTHUIA: ITOJIHOTEHOMHOE CEKBEHHUPOBAHUE, T€HOTHIIMPOBAHUE, B TOM
yucie ¢ nomoineto [MIIP-ananu3a. Hacnencreennsie 3a001eBaHus YeIOBEKa: TCHHbIC 00JIe3HU, OOJIE3HHU C
HACJIEICTBEHHON MPEAPacONOKEHHOCTBIO, XPOMOCOMHbIe Oone3Hn. ComMaTHYecKue M TeHEpaTHBHBIC
myTtaiuy. CTBonoBbIe KiIeTKH. [IpuHIMIBEI 300pOBOro 00pasa >KM3HM, TUATHOCTHKH, NMPO(UIAKTUKU H
JIeYeHUs] TeHETHYEeCKNX Ooje3Heil. MeauKko-TeHeTHYecKoe KOHCYIbTHPOBaHNE. 3HaUeHHE METUIIMHCKON
TeHETHKH B IPEAOTBPAILECHIH U JICUCHUN TEeHETHYECKUX 3a00JIeBaHUI YeTI0BeKa.

JdemoHcTpanum:

IToptpetsr: I'. Mennens, T. Mopram, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeer-Pecopcknit,
H. 1. BaBuios.

Tabmuusl n cxembl: «MOHOTHOPHIHOE CKPEIIMBAHUE U €r0 IUTOTCHETHYECKasi OCHOBAY, «3aKOH
paculelUIeHus] M €ro LUTOIeHETHYeCKas OCHOBa», «3aKOH YHCTOTHI ramer», «Jurudpugnoe
CKpemuBaHue», «Lluromornyeckre OCHOBBI AUTHOPUAHOTO CKPEIIMBaHUMY, «Meo3y», «B3anMmoaencTre
aIJIENIbHBIX TeHOB», «l'eHeTHueckue KapThl PAacTEHHH, >KMBOTHBIX M yelloBeKay, «['eHeTmka momnay,
«3aKOHOMEPHOCTH HACJIEJOBAaHHA, CIEIUIEHHOTO C MoioM», «KapHoTWmbl uyenoBeka U >KHBOTHBIXY,
«Bugsl w3MmeHunBoCcTHY, «MoandukanuoHHas u3MeH4YHBOCTh», «Hacnemosanue pesyc-akropay,
«l"eHeTuKa rpymnm KpoBu», «MyTanlMOHHAs U3MEHUUBOCTDY.

ObopynoBanue:  Mopenu-anmiukauud  «MoHoruOpugHoe — ckpemmBaHue»,  «HemomHoe
JOMHUHMpOBaHHE», «JuruOpugHoe ckpemmBanue», «llepekpéct XpoMocoM», MHKPOCKOI U
MuKporpernapar «Jlpo3odunay (Hopma, MyTanuu GopMbl KPbUTEEB U OKpAacKH Temna), repbapuii «l opox
IIOCEBHO».

JlaGopaTopHble H MpaKTHYeCKHe padoThI:

JlaGopatopuast pabora Ne 5. «M3ydeHue pe3yiabTaTOB MOHOTHOPHUIHOTO W JUTHOPUIHOTO
CKpeLIMBaHUs y Ipo30QHIIbI Ha TOTOBBIX MUKPOTIpENapaTaxy.

JlaboparopHast pabora Ne 6. «M3ydeHne MoOAN(PUKAIMOHHON W3MEHUYHMBOCTH, MOCTPOCHHUE
BapHALMOHHOTO psAJla U BapHALIHOHHON KPUBONY.

JlabopaTtopHas pabota Ne 7. « AHanu3 MyTanuid y Jpo30(QHIbl Ha TOTOBBIX MHUKPOIpErapaTax.

[Ipaktnueckas padota Ne 2. «CocTaBieHue U aHaIU3 POJOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenmeknuisi Kak HayKa W TIPOIECC. 3apOKIACHHUE CENICKIIMH M jJoMecTukamms. Yuenue H. .
BaBunoBa o0 LeHTpax NPOHMCXOXKICHHS W MHOTrooOpasusi KyJIbTYPHBIX pacTeHWid. LleHTpbI
MIPOUCXOXKIEHUS TOMAITHUX )KUBOTHBIX. COpT, IOpOJa, IITaMM.

CoBpeMeHHBIE METOBI CeNleKIIMH. MaccOBBIi 1 MHANBHAYAJIHHBIA OTOOPHI B CEIEKIINH PacTEHUI
1 KUBOTHBIX. OIEeHKa JKcTepbepa. biaM3KopoaCcTBEHHOE CKpelnMBaHWe — WHOpuAMHT. Yucras nuHUS.
CkpemuBanue 4HCTHIX JHHUE. l'eteposuc, mnu rubpuaHas cuia. HepoAcTBEHHOE CKpELIMBaHUE —
ayrOpunuar. OtnanéHHas ruOpuansanmus u e€ ycnexu. VCKyCCTBEHHBIM MyTareHe3 W MOJIy4eHHe
MOJUIUIONIOB. Jl0CTHIKEHNS CeNeKINY PACTEHHH, KUBOTHBIX H MUKPOOPTaHHU3MOB.

buorexHomoruss Kak OTpacib MPOM3BOACTBA. ['€eHHas WHXKeHepusa. OTambl CO3/AaHUs
pexombuHanTtHoi JIHK m TpancrenHbix opranmsmoB. Knerounas wmxenepusi. KieTodHble KyJIbTYpBI.
MuKpOKIIOHATFHOE pa3MHOXKEHHE pacTeHHH. KmornpoBanne BBICOKOTIPOAYKTHBHBIX
CENTbCKOXO3AWCTBEHHBIX OPTaHU3MOB. JKOJIOTUYECKHE U dTHYeckue Mmpobiaembl. MO — reHeTHuecku
MOJU(PHULIUPOBAHHBIE OPTaHU3MBL.

HeMoHcTpauuu:

IToptpersr: H. U. Basuios, Y. B. Muuypus, I'. /1. Kapneuenko, M. ®@. MBaHOB.

Tabmuupl U cxeMbl: KapTa «LIeHTpbI IPOUCXOXKIEHUS U MHOT000pa3usi KyJbTYPHBIX PacTeHHN,
«Iloponpl IOMaIIHUX >KUBOTHBIX», «COpTa KyJNbTYpHBIX pacTeHHi», «OTnanéHHas THOpUAN3ALM,



«Pabotel akagemuka M. @. Hsanosay, «Ilomumnonaus», «OObeKThl OMOTEXHOIOTHHY, «KIleTOUHBIE
KyJBTYPbI U KJIOHUPOBaHue», « KOHCTpyHpOBaHHE U TIEPEHOC TEHOB, XPOMOCOMY.

O06opynoBaHue: MYJISDKH IDIOJIOB U KOPHEILIOJAOB TUKUX (POPM M KYJIBTYPHBIX COPTOB PacTCHUH,
repOapuit «CenbCKOX03IHCTBCHHBIC PACTCHHUSY.

JlabopaTopHble U MPaKTHYeCKHEe PA0OTHI:

Okckypcusi «OCHOBHBIE METOJBI W JOCTHIKCHHUS CEJCKIMM PACTEHUH W IKUBOTHHIX (HA
CEJICKIIMOHHYIO CTAHIIUIO, TNIEMEHHYIO ()epMy, COPTOUCTIHITATENIFHBIA YYacTOK, B TEIUTHYHOE XO3SIICTBO,
71a00paTOPHUIO arPOYHUBEPCUTETA MITH HAYTHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBoIOMOHHAA OHOJIOTHS.

[IpennocbulkM BO3HUKHOBEHHS 3BOJIOIMOHHONW TEOpHHU. DBOIIOLMOHHAS TEOpHUs U €€ MeCTo B
Ouosornu. BiusiHue 3BOJIIOLMOHHON TEOPUH Ha pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CunerenscTBa HBoMONMHU. llameoHToNOTMYeCKHe: TOCIEIOBATEILHOCTS MOSIBICHUS BHIOB B
NaJICOHTOIOTUIECKOM JIETONHCH, TIepexoJHble popMbl. broreorpaduueckue: cxoAcTBO U pazinyue ayH
1 QJI0p MAaTEPUKOB U OCTPOBOB.

OMOpHOIOTHYECKUE: CXOIACTBA W  pPa3luuusi HMOPHOHOB Ppa3HBIX BHJIOB I103BOHOYHBIX.
CpaBHUTENHHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AHAJOTUYHbIE, PYJHMMEHTapHbIE OpPTaHbl, ATaBU3MBI.
MonekynsipHO-OMOXMMUYECKUE:  CXOACTBO  MEXaHH3MOB  HACIEICTBEHHOCTH WM OCHOBHBIX
METa00INYECKUX ITyTeH Y BCEX OpPraHU3MOB.

OpomorinonHast teopusi Y. [lapeuna. IIpeArnocsuiki BOHWKHOBEHHS NapBHHHM3MA. J[BIDKyIIne
CWJIbI 3BOJIIOLMK BUAOB N0 JlapBUHY (M30BITOYHOE pa3MHOXKEHHE IpPH OTPAHUYEHHOCTH PECYpPCOB,
HeonpeaeaEHHas U3MEHYNBOCTh, 00pb0a 3a CYIIECTBOBAHUE, ECTECTBEHHBIH 0TOOD).

Cunrernueckas Teopus 3Boonun (CTD) 1 e€ OCHOBHBIC MTOJI0KEHUS.

MuxkposBosonus. [omynsaius Kkak eAMHALA BUIA U 3BOIOIHH.

HBwkyne cunbl (akTopsl) 3BONIOLMH BHIOB B Hpupoae. MyTalMOHHBIA HpoLecc H
KOMOMHAaTUBHAsI N3MEHUUBOCTb. [lomyssinonHble BOIHBI U Apeid renos. M3omsiuus u Murpanus.

EctecTBeHHBIN 0TOOP — HApaBIAIOMKN (PaKTOp IBOTIOIHIH. POPMBI €CTECTBEHHOTO 0TOOpA.

[MpucnocobieHHOCTh OPraHW3MOB Kak pe3yJbTaT dBOJIOUMHU. [lpuMmepsl mpucrnocoOneHui y
OpraHu3MoB. ApoMop¢O3bl U HANO-aJaNTALHH.

Bun wu BumooGpazoBanme. Kpurepum Buma. OcHOBHBIE (OPMBI  BHI000pa3OBaHUS:
reorpaguueckoe, 3KOJI0rn4ecKoe.

MakposBomorusi.  DPopMbl  3BOTIONMHU:  QUICTHYECKAs, WUBEPreHTHAs, KOHBEPreHTHas,
napayiensHas. HeoOpatumocts 3Bomonny.

IIpoucxokaeHne OT HECHENWATU3UPOBAHHBIX TpeakoB. llporpeccupyromas creruamTu3amnus.
AnanTuBHas paguarnysl.

JdeMoHcTpanuu:

Ioptpersr: K. Jlunuei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, .
Mronnep, A. H. CeBepiios.

Tabmuuel u cxemsl: «Pa3BuTHe opraHmveckoro Mupa Ha 3emiiey, «3apOoIbIIM MO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukcy, «Dopmbl O0opbOBI 3a cymecTBOBaHHEY», «EcCTeCTBEeHHBIN OTOODY,
«MHorooOpazue copToB  pacTeHHid», «MHoOrooOpasue TOpOJ  KHUBOTHBIX»,  «llomymsiuumy,
«MyTanuoHHass HM3MEHYHBOCTB», «ApoMopdosb», «Mnuoamantaunu», «OOmas aercHepanusy,
«/IBmwxymme cunbl 3Bomonnn», «Kapra-cxema mapmpyra mytemectsust Y. Jlapsuna», «boppba 3a
cymectBoBanue», «llpucnocobneHHocts  opraHuszmoB», «l'eorpaduueckoe BuAO0Opa30OBaHUEY,
«DK0JOrnYecKoe BUI000pa30BaHUEY.

ObopynoBaHue: KOJUIEKIUSI HACEKOMBIX C Pa3IMUHBIMU THUIIAMHU OKPACKH, HA0OD IJIOJOB U CEMSIH,
komekiust «[IpruMeps! 3aMTHRIX MPUCTIOCOOICHUH Y KUBOTHBIX», MOZAelb «OCHOBHBIE HAaIlpaBIICHUS
IBOJIIOIAMY, 00bEMHAs MoJIeNlb « CTPOSHHE TOJIOBHOTO MO3Ta MMO3BOHOYHBIX Y.

Buoreorpaduueckas kapra Mupa, Komiekius «DopMbl COXpaHHOCTH HCKOMAEMBIX KMBOTHBIX U
pacteHui», Mogenb anmuukanus — «llepekpéct xpomocom», BiaxHble npenapaTsl «Pa3Buthe
HacekoMoroy», «Pa3sutne Nsrymkm», MuKkporpenapat «Jpozoduia» (Hopma, MyTanuu (GOpPMBI KPbLIHEB
Y OKPacKH TeJa).

JlaGopaTopHble H MpaKTHYeCKHe padoThI:



JlaGopatopnas padota Ne 1. «CpaBHEeHHE BHIIOB TI0 MOP(OJIOTHIECKOMY KPHUTEPHIOY.

JlaGopatopHas padora Ne 2. «Onucanue npucrocoOICHHOCTH OpPraHu3Ma M €€ OTHOCHTEIBHOIO
xXapakTepay.

Tema 2. Bo3HUKHOBeHMeE U Pa3BUTHE KU3HU Ha 3em.Jie.

JloHayuHBIe IPEICTaBICHUS O 3apOKIACHUHN KU3HH. HayuHble rUmoTe3sl BOSHHKHOBEHHS JKU3HU Ha
3emite: abuoreHes v MaHCIepMHUs. XUMUYECKas IBOIONUsS. AOHOTEHHBIA CHHTE3 OPTaHMYECKIX BEILECTB
U3 HEOPraHWYECKUX. DKCIIEPUMEHTAIbHOE MOATBEPKACHUE XUMHUYECKOW BONIONMKA. HavdanmpHbIe STarmbl
omoyornyeckoit sBomoruu. I'mmoreza PHK-mupa. ®opmupoBanme MeMOpaHHBIX CTPYKTYyp H
BO3HUKHOBEHHE NPOTOKIETKH. IlepBble kieTkn M WX 3Bomonusa. DOpMHUpPOBaHHE OCHOBHBIX TPYIII
JKUBBIX OPTaHU3MOB.

Pazputue xu3HU Ha 3emiie 1o 3paM U nepuogam. Karapxel. Apxeiickas U IpoTepo30McKas 3pbl.
[Taneozoiickas spa u e€ mepuoabl: KEMOPHICKHI, OpPIAOBUKCKHH, CHIIypUHCKWH, IEBOHCKHIA,
KAMEHHOYT OJIbHBIN, IEPMCKUI.

Me3o3oilickas 3pa u e€ nepuoabl: TPUACOBBIHN, IOPCKUH, MEIOBOIA.

Kaiinozolickas 3pa u €€ nepuobl: MajleoreHOBbIN, HEOT€HOBBIM, AHTPOIIOT€HOBBIM.

XapakTepucTHKa KiIMMaTa MW TEOoJIOTMYeCKHX ImpoieccoB. (OCHOBHBIE 3Tallbl  3BOJIIOLUU
PaACTHUTENBHOTO W XHBOTHOTO Mupa. ApoMopdo3bl y pacTeHH M KUBOTHBIX. [losiBiIeHMe, pacuBeT U
BBIMHPAHUE TPYTIIT )KUBBIX OPTaHNU3MOB.

Cucrema OpraHMuecKoTro MHpa Kak OTpakeHHe 3BOMONHMHA. OCHOBHBIE CHCTEMATUYECKHE TPYIIIBI
OpTraHH3MOB.

OBOJIONMS YeJoBeKa. AHTPOMNOJIOTUSl Kak Hayka. Pa3BuTHe MpencTaBiIeHUN O MPOUCXOXKICHUHU
yenoBeka. MeToapl u3ydeHus aHTpomorene3a. CXOACTBA W Pa3IMYMsl YEIOBEKAa M JKUBOTHBIX.
CucremMaTHyeCcKOe MOJI0KEHUE YEJIOBEKA.

JBwkymue cunbl (pakTopsl) aHTpororeHeza. HaciieZcTBeHHAss W3MEHYMBOCTh M €CTECTBEHHBIN
ot6op. OOImEecTBeHHBIA 00pa3 KU3HH, H3TOTOBIICHUE OPYANHA TPY/Ia, MBIIUICHHUE, PEUb.

OCHOBHbIE CTaAMM U BETBH SBOJIIOLIMK YEJOBEKa: aBCTpajonuTekH, HenoBek ymensid, Uemosek
npsaMoxoasmuid, Yenoek Heanaepranbckuil, UemoBek pasyMHbii. Haxonku HCKOMaeMbIX OCTaTKOB,
BpeMsl CyIIeCTBOBAHHSA, 00JIaCTh PACIPOCTpaHEeHNs, 00BEM TOIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYAHSL.

UenoBeueckne pacbkl. OCHOBHBIE OOJIBIIAE pachl: eBpomneowmHas (eBpasuiickas), HeTpo-
aBCTPAJIOUHAS (’xBaTopUaNBHAs), MOHTOJIOWTHAS (a3uaTcko-amMepUKaHCKas). UepThl
MIPHUCIIOCOOIEHHOCTH TIPEACTABUTENEH YEOBEYECKMX pac K YCIOBHSAM CyIIecTBOBaHUS. EnMHCTBO
yenoBedeckux pac. Kpuruka pacuzma.

JdemoncTpanum:

Iloptpetsr: ®@. Penn, JI. ITactep, A. W. Onapun, C. Munnep, I'. FOpu, Y. /lapBusn.

Tabnuupe! 1 cxemsl: «BozHnkHOBeHHEe COTHEUHOW cHCTEMBD», «Pa3BUTHE OPraHUYECKOTO MHUPAY,
«PacturenpHas kietka», «XKuBoTHas kierka», «llpokapmoTmueckas kierka», «CoBpeMeHHas cucTeMa
OpraHHYecKoro Mupay», «CpaBHEHHE aHATOMUYECKHX YEPT CTPOCHUS YEIIOBEKAa M YEIOBEKOOOPa3HBIX
00e3psiH», «(OCHOBHBIE MecTa MAaJICOHTOJIOTHYECKUX HAaXOJOK TPEIKOB COBPEMEHHOTO YeJOBEKay,
«JlpeBHelue moan», «Jpesaue noan», «[lepBbie coBpeMeHHBIE JIION», «UeoBeuecKrue pach.

Ob6opynoBanue: Myisoku «lIporcxoxaenne yeaoBekay (OIOCTBI aBCTPANONHUTEKA, MATEKAHTPOIA,
HeaH/IepTajblla, KPOMAaHBOHIIA), CICTIKU WM M300paKCHHUSI KAMEHHBIX OPYIUM MEPBOOBITHOTO YEIIOBEKA
(xamHU-yoMIIEpHI, pyOniIa, ckpebia), TeoXpOoHOIOTHYeCcKas Ta0uunia, Kouteknusa «DopMbl COXpaHHOCTH
MCKOTAEeMBbIX KHBOTHBIX M PACTCHUI».

JlaGopaTopHble H MpaKkTHYeCKHe padoThI:

IIpaktrueckas pabora Ne 1. «l3yueHMe HMCKOMAaeMBIX OCTATKOB PACTEHWH W JKUBOTHBIX B
KOJIIEKITUSIX .

OKCKypcusi «ODBOJNIOIHUS OPTaHUYECKOTO MHUpa Ha 3emie» (B E€CTECCTBEHHO-HAYYHBIA WU
KpaeBeTUeCKui My3eit).

Tema 3. OpranusMsl U OKpYy:KaLIas cpeaa.

Okojorus Kak Hayka. 3ajaud M pasfefibl KOJIOTHH. MeTOJbl SKOJOTHYECKHUX HCCIEOBaHUM.
OKOJIOrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

Cpenpl 00UTaHUs OPTaHU3MOB: BOJIHAS, HA3€MHO-BO3yIIIHAS, [IOYBEHHAS, BHY TPHOPTraHU3MEHHAsL.

Okosoruueckue  (aktopel.  Kiaccudukaiuss  3KOJIOTHYECKHX — (PaKTOPOB:  aOMOTHYECKUE,
OMoTHYECKHE U aHTPOIIOTeHHBIE. JleiicTBHE HKOIOrHYecKHX (PAKTOPOB HA OPTraHU3MBI.



AOunoTtndeckue (GakTOpHl: CBET, TeMIleparypa, BiaxHoCcTh. PoTomepuonmusM. [lpucrocobiaeHms
OpraHU3MOB K JICHCTBHIO aOHOTHYECKUX (aKTOpOB. broiornueckue puTMel.

buornueckue ¢dakropbl. Buasl OMOTHYECKHX B3aWMOJCHCTBUI: KOHKYPCHIIMS, XHITHHYECTBO,
cuM6Omo3 m ero ¢opmel. [lapa3utmsMm, Koomeparus, MyTyaldu3M, KOMMEHCaIn3M (KBapTHPaHCTRBO,
HaxJICOHUYECTBO). AMEHCAIM3M, HEHTpamu3M. 3HaueHHEe OMOTHYCCKUX B3aUMOJCUCTBHHA I
CYLIECTBOBAaHUS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJOTHYECKHE XapaKTEPUCTHKU NOIMyIsiuu. OCHOBHBIC MTOKA3aTENN MOIMYJISIHUN: YUCICHHOCTb,
TUIOTHOCTB, POKIAEMOCTh, CMEPTHOCTD, MMPUPOCT, MUTpaIws. /[nHaMUKa YUCIEHHOCTH TMOMYJISAINAN U e€
peryJsIHsL.

JdemoHcTpanum:

IToptpetsr: A. 'ymbonbar, K. @. Pynse, O. ['ekkensb.

Tabmuer m cxemsl: kapta «lIpupomubie 30HBI 3emum», «Cpembl OOWTAaHUS OPTaHU3MOBY,
«Dotonepuoauzmy, «llomynsaiuny, «3aKOHOMEPHOCTH POCTa YHUCICHHOCTH MOMyJsiiuA HH(Y30pUu-
Typenbkny», «llumesbie nenm.

JlaGopaTopHble U paKTHYecKne padoThbl:

Jlabopartopuas pabora Ne 3. «Mopdonoruyeckue 0COOSHHOCTH pPACTEHUH M3 PAa3HBIX MECT
oOuTaHUS.

JlaGopatopnas padota Ne 4. «BrusiHre cBeTa Ha pOCT M pa3BUTHE YEPSHKOB KOJICYCay.

IIpaktrueckast padota Ne 2. «IloacU€T MIOTHOCTH MOIMYJISIIIAN Pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo011ecTBa M IKOJIOTMYEeCKHE CUCTEMBI.

Coo0mrecTBO OpraHn3MoB — OmoreHo3. CTpPyKTypsl OWOIleHO03a: BHAOBAas, IPOCTPAHCTBEHHAS,
Tpoduueckas (umieBas). Buapi-noMmuHanTel. CBs3M B OHOIIEHO3E.

Okosoruueckue cucTeMbl (9KocucTembl). IloHsiTme 00 oJKocucteMe U OHOreoleHO3e.
OyHKIIMOHAEHBIE KOMIIOHEHTBI JKOCHCTEMBI: TPOIYIEHThI, KOHCYMEHTBI, PeayleHThl. KpyroBopor
BEIIECTB W IOTOK JHEPTruM B dKocucTeMe. Tpoduueckue (MUIIEeBble) YPOBHUA dKOCHCTEMBI. [lumieBpie
ueny U cetd. OCHOBHBIC MOKa3aTeIH dKOCHCTEMbI: OMoMacca, IpOXyKIHs. JKOJIOTHUECKHE MUPAMHUJIBL:
MPOAYKIIMU, YUCIEHHOCTH, OMoMacchl. CBOMCTBA 3KOCUCTEM: YCTOWYHBOCTh, CAMOPETYIIALINS, PA3BUTHE.
Cykueccusl.

[IpuponHble  DKOCHCTEMBI. OJKOCHUCTEMBI 03€p W peK. OKOCHCTeMa XBOWHOTO WU
HIMPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ 3KOCHUCTEMBI. ATpPOIKOCHUCTEMEI. YpOoskocucTeMmbl. bromorndyeckoe u
XO35IICTBEHHOE 3HAYEHHE arpPO3KOCUCTEM U YPOOIKOCHCTEM.

BuopaszHooOpazue kak ¢akTop ycTOH4YMBOCTH dKocucteM. CoxpaHeHHE OHOJIOTHYECKOro
pasHooOpazus Ha 3emuie.

Yuenne B. U. Bepranckoro o Omoctepe. I'panmmbl, coctaB u cTpykrypa Onocdepsr. JXKupoe
BemecTBO U ero ¢yHKuuu. OcobeHHOCTH OMocdepsl Kak TI00aThbHOW 3KOCHCTEMEI. JlMmHaMHYeckoe
paBHOBecue u 00paTHas CBsI3b B OHOchepe.

KpyroBopoTsI BemecTB 1 OMOT€OXUMHUYECKIE IIUKIBI 3JIEMEHTOB (yTiiepoja, a30Ta). 30HaJIbHOCTh
ouocdeprl. OCHOBHBIE OMOMEI CYIITH.

YenoseuectBo B Ouochepe 3emiu. AHTPOIOreHHBIE W3MeHeHUs B Ouocdepe. [nobambHbIC
9KOJIOTHYECKHE TPOOIEMBI.

CocymiecTBoBaHHe TpUpOABl M denoBeuecTBa. CoxpaHeHne Omopa3zHOOOpaswss Kak OCHOBA
ycroiunBocT Ouochepbl. OcHOBa palMOHATBLHOTO YIpaBICHHS NPUPOTHBIMH PECypcaMh M HX
ucnoss3oBanue. JJocTrxeHns: OMoJI0ruy 1 0XpaHa MPUPOIBI.

JdemoncTpanum:

[oprpetsr: A. JIx. Tenciu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupr u cxemsl: «[lumessle nenm», «buoneHos3: cocrtaB u cTpykTypay, «lIpupoansie
coobmecTBay, «Llenu muTaHus», «JKonormyeckas nupamuna», «buocdepa m genmoBek», «IKocucTeMa
IIMPOKOJIMCTBEHHOTO Jieca», «JKOCHCTEMa XBOWHOTO Jjeca», «buormeHo3 Bomoéma», «ArporeHos»,
«IIpuMepHBIE AHTPONOrEHHBIE BO3JIEHUCTBHAS Ha NPUPOAY», «BajkHeHIINE HUCTOYHUKU 3arpsi3HEHUs
BO3/lyXa U IPYHTOBBIX BoI», «[louBa — BakHel1Ias cocraBisitomas ouocdepon», «DakTopsl nerpananuu
nouBy», «llapHukoBeIii 3 dekT», «DakTopbl PaTUOAKTHBHOTO 3arps3HeHus Ounocdepb», «Oo0mas
CTpyKTypa Ouocheps», «PacmpocrpaHeHue Xu3HH B Ouochepe», «O30HOBBI dKpaH OuOCheph»,
«Kpyroopor yriepoaa B 6uocgepe», «KKpyroBopor a3orta B mpupoae».



OO6opynoBaHue: MOJICNb-aMIIUKANuS «TUMUIHBIe OHOIEHO3B», Tepbapuii  «PacTuTenbHbBIE
coo01ecTBay, KoJUleKun «buomeno3», «BpenuTenn BaKHEHIINX CEeNbCKOXO3AWCTBEHHBIX KYJIBTYPY,
repOapuu U KOJUICKIIMM PACTEHUI W JKUBOTHBIX, MPUHAIUICKAIINE K PA3HBIM DKOJIOTUYCCKUM TPYIIIaM
omHoro Buaa, KpacHas kaura Poccmiickoit denepartni, n300pakKeHUS OXPaHAEMBIX BHUJIOB PAacTEHUN H
JKHUBOTHBIX.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS [TPOI'PAMMBI 110 BUOJIOI'M HA BA30BOM
YPOBHE CPEJAHEI'O OBIIET'O OBPA3OBAHUA

Corimacao ®I'OC COO, ycranaBauBaroTcs TpeOOBAaHUS K pe3yIbTaTaM OCBOCHHS 00YJIArOTIIMHUCS
MIPOTPaMM CPEITHETO O0IeT0 00pa30BaHUs: TUIHOCTHBIM, METAIIPEAMETHBIM U TIPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATBI

B cTpykType NTMUHOCTHBIX PE3yJIbTaTOB OCBOEHMS mpeamera «bruoaorusy» BbIIEIEHBI CIEIyOIUE
COCTaBJISIONINE: OCO3HAHWE OOYYAIOIUMUCS POCCHICKON TPa)IaHCKOW HIEHTUYHOCTA — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEITFHOCTH ¥ CaMOOTIPEIeNICHI0, HATMYHE MOTHBAIMH K 00Y4YeHNI0 ONOJIOTHH,
I[[eJICHANIPaBIICHHOE PAa3BUTHE BHYTPEHHUX YOEKACHWH JMYHOCTH HAa OCHOBE KJIIOUEBBIX LIEHHOCTEH M
WCTOPUYECKUX TPAIUIMK Pa3BUTHSL OMOJIOTMYECKOr0 3HAHMUS, TOTOBHOCTh U CIOCOOHOCTH O0YYatOLIHXCSI
PYKOBOJICTBOBAaTbCA B CBOEH JEATEIBHOCTH IEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMM, MPUCYIIUMHU
cUCTeMe OMOJIOTMYECKOT0 00pa3oBaHMs, HAIWYHE HKOJOTUIECKOTO TPAaBOCO3HAHWUS, CIIOCOOHOCTH
CTaBUTH L[EIU U CTPOUTH KU3HECHHBIE TUIAHBI.

JIngaHOCTHBIE pe3yNbTaThl OCBOSHHUS MpeaMeTa «BHoNIorHs»y JOCTUraloTCs B €IMHCTBE Y4eOHOUW U
BOCIIUTATEJIBHON JESTEIBHOCTH B COOTBETCTBUM C TPAJULUUOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMH,
WUCTOPHYECKUMH W IyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, TMPHHATHIMA B OOIIECTBE IMpaBHJIAMH U
HOpMaMH TIOBEJCHHS U CIOCOOCTBYIOT MpoIleccaM CaMOIIO3HAHMS, CAMOBOCITUTAHHMS M CaMOPAa3BHTHS,
pa3BUTHS BHYTPEHHEH MO3ULUM JUYHOCTH, NATPUOTU3MA, YBAXKECHHS K 3aKOHY M IPaBONOPSIKY,
YeJIOBEKy TPyJa U CTaplieMy HOKOJIEHHIO, B3AUMHOTO yBa)KeHHs1, 0EpPEeKHOTO OTHOIICHHUS K KyJIbTypPHOMY
HACIeIHI0 W TpajulMsIM MHOTOHaUuMOHaNbHOro Haponxa Poccuiickoii ®enepauyu, npupone Hu
OKpY>Karollel cpene.

JlmgaHOCTHBIE pe3ynbTaThl OCBOEHHs ydeOHOro mpenMera «bwomorus» MOKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIIMXCS PYKOBOJCTBOBATLCS CHOPMUPOBAHHON BHYTPEHHEW MO3UIIMEH
JUYHOCTH, CHCTEMOH  LIEHHOCTHBIX  OpHEHTAalWd, TO3UTHUBHBIX  BHYTPEHHUX  yOeXICHHMH,
COOTBETCTBYIOUINX TPAAWIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBA, paCIIMpPEHHE >XU3HEHHOTO
ONBITa W OMNbITA JACITEIBHOCTH B IPOLECCE PEATN3ALMM OCHOBHBIX HAIpPABICHUM BOCIHUTATEIbHOU
JIeATENbHOCTH, B TOM UUCIIE B YACTU!

1) rpaIaHCKOro BOCIHTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON IO3WIUN OOYyYaroIerocs Kak aKTUBHOTO M OTBETCTBEHHOTO
qJIeHa pOCCUHCKOT0 OOIEeCTBa;

OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX MIPaB M 00s3aHHOCTEH, YBaXKEHHE 3aKOHA U IPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH JESITeNbHOCTH TPHU CO3NAHWH YYEOHBIX TIPOEKTOB,
pemeHun y4eOHBIX U TO3HABATEIbHBIX 3a/1a4, BBITIOJTHEHNH ONOIOTHYECKIX SKCIIEPUMEHTOB;

CIOCOOHOCTH OIPENeNsTh COOCTBEHHYIO MO3WIHUIO MO OTHOIICHHIO K SIBJICHUSIM COBPEMEHHOU
JKU3HU B OOBSACHSATH €€;

YMEHHE YYWTHIBATh B CBOMX JEHCTBHAX HEOOXOAWMOCTh KOHCTPYKTHBHOTO B3aMMOACHCTBHUS
Trozel ¢ pa3HbIMU YOCKACHUSIMHU, KYJIbTYPHBIMH LIEHHOCTSIMU U COLTUATIBHBIM MTOJIOKCHUEM;

TOTOBHOCTB K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJIHEHUS YUEOHBIX, TO3HABATEIBHBIX
M HCCIEeNOBATENbCKUX 3a7ad, YBAXHUTEIHHOTO OTHOIICHWS K MHEHHIO ONIIOHEHTOB NPH OOCYXKIECHUHU
CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOTO COACPIKAHNUS;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOH NEATEIBLHOCTH;

2) NATPHOTHYECKOT0 BOCIINTAHUSA:

c(hOpMHUPOBAHHOCTH POCCHMCKON TPaKIaHCKOW HASHTHYHOCTH, TATPHOTHU3MA, YBAKEHHSI K CBOEMY
Hapoay, YyBCTBa OTBETCTBEHHOCTHU nepea PoauHOM, ropI0CTH 3a CBOM Kpal, cBoto PosiMHy, CBOM S3bIK U
KYJBTYpY, IPOLLIOE U HACTOSIILIEE MHOTOHAIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHUE K HNPUPOAHOMY HACJIEIUI0O U MaMATHHKaM MPUPOIBI, TOCTHXKCHHSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CHOCOOHOCTh OLICHMBATh BKJIAJ POCCHHMCKUX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE OMOJIOTHH,
MMOHUMaHUs 3HA4YeHUs OWOJIOTUH B TO3HAHUM 3aKOHOB TIPUPOBI, B KU3HU UYEIOBEKa U COBPEMEHHOTO
00111eCTBa;

uaeiHas yoe:k1I€HHOCTb, TOTOBHOCTD K CIIY)KEHHIO W 3ammre OTeuecTBa, OTBETCTBEHHOCTh 32 €T0
cyns0y;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHME TYXOBHBIX LIEHHOCTEN pOCCUIICKOTO HApOJa;

c(OpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3THIECKOTO OBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W TPUHAMATh OCO3HAHHBIE PEIICHWs, OPUEHTHPYSACh Ha
MOPaJTbHO-HPAaBCTBEHHBIC HOPMEI U IICHHOCTH;

OCO3HAaHUE JTMYHOTO BKJIAJa B IOCTPOECHHE yCTOWYHBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAMTENSIM, CO3JAAHMIO CEMbHM HAa OCHOBE OCO3HAHHOTO
MIPUHATHS 1IEHHOCTENH CeMEHOM KM3HU B COOTBETCTBUU C TPAAUIIMAMHU Hapo10B Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUpY, BKIIOYas ACTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOpPYECTBA, CIIOPTA, TPYAa, OOMIECTBEHHBIX OTHOIICHH;

MMOHMMAHUE 3MOIIMOHAIBHOTO BO3IEUCTBHUSA KUBOU NPUPOJBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH KayecTBa
TBOPYECKOU JTUYHOCTH;

5) ¢uzuyeckoro BocnuTaHus, (GOPMUPOBAHUA KYJbTYPbI 310POBbS U 3MOLUOHAIBHOIO
Oaaronosyums:

MOHMMaHUE W pealu3alus 370pOBOTO M 0€30MacHOTO o0pasza XHW3HH (3[0pOBOE NHTaHUE,
COONIO/IEHNE TUTHEHWYECKHX TPaBWI W HOPM, COaTaHCHPOBAaHHBIA PEXUM 3aHATHH M OTIBIXa,
perynsipHasi (u3nveckass aKTUBHOCTH), OCpEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PH3MUYECKOMY U IICHXHUYECKOMY 3/I0POBbIO;

MMOHMMaHUe IIEHHOCTH TPaBWJI WHIMBUAYAIBHOTO M KOJUIEKTHMBHOTO 0€301acHOTO TOBEACHHS B
CUTYaIUsIX, YTPOXKAIOIINX 3/IOPOBBIO M KU3HU JIIOJIEH;

OCO3HAaHUE TIOCICICTBUI W HENPUATHS BPEIHBIX TNPUBBIUCK (YHOTPEOJICHUS — AJKOTOJIS,
HapKOTUKOB, KyPEHHS);

6) TPY10BOT0 BOCIMTAHMS

TOTOBHOCTH K TPYAY, OCO3HaHKE IIEHHOCTH MacTePCTBa, TPYAONIO0HE;

TOTOBHOCTh K AaKTUBHOH JESTENbHOCTU TEXHOJOTMYECKONM W COLMAJIBbHOM HaIpaBiICHHOCTH,
CIIOCOOHOCTH WHUITMMPOBATD, TNIAHUPOBATH H CAMOCTOSITETIFHO BBIITONHATH TAKYIO JESTEIFHOCTS;

UHTEpeC K pa3iuyHbiM  cdepaM MpodecCHOHANBHONW JesITENbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BLIOOP OyayIiel NpodeccHu U peain30BbIBaTh COOCTBEHHBIC KU3HCHHBIC I1JIaHbI;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHHIO M CAMOOOPa30BAHMIO Ha MPOTSHKCHUH BCEH JKU3HM;

7) 3K0JI0rHYEeCKOr0 BOCIIUTAHUS:

9KOJIOTHUYECKH LeJIec000pa3Hoe OTHOUICHUE K MPHUPOJE KaK MCTOUHHMKY JKM3HU Ha 3eMile, OCHOBE
€€ CyILeCTBOBAHUS;

TIOBBIIIIEHNE YPOBHS SKOJOTUYECKON KYJIBTYphI: IPHOOPETEHHE ONbITAa IJIAHHPOBAHHUS MTOCTYIIKOB
Y OLIEHKH X BO3MOJKHBIX ITOCIEICTBHM I OKPY KAIOIIEH CPEbI;

OCO3HaHUE III00ATFHOTO XapaKTepa SKOJIOTHIECKUX MPOOIeM U IyTeH X PelIcHHS,

CIIOCOOHOCTh HCTIONB30BAaTh MpHoOpeTaeMble TpHU M3yYeHUH OHMOJOTHH 3HAHUS W YMEHUS INpHU
pemeHun TpoOieM, CBA3AHHBIX C PAlMOHAIBHBIM MPHUPOJIONONBG30BaHNEM (COOMIOCHNE MPaBHII
MOBEJIEHUs] B TPUPOJIE, HAIPABICHHBIX HAa COXpPaHEHHE paBHOBECHS B JKOCHCTEMAaX, OXpaHy BUJOB,
sKocHcTeM, Onochepsi);

AKTMBHOE HEINPUATUE NECUCTBHM, MPUHOCSIIMX BPEN OKPYKaOIIEH MPUPOAHOU cpene, yMEHHUeE
MPOrHO3UPOBATh HEOJArONpPUATHBIC SKOJIOTMYECKUE TOCICICTBUS MPEIIPUHAMACMbBIX JCUCTBUN U
MpeaO0TBpaIlaTh UX;

HaJIU4K€e Pa3BUTOI0 3KOJOTMYECKOr0 MBILUICHHS, SKOJIOTMYECKON KyNbTYpPBl, ONbITA ACSITEIbHOCTH
9KOJIOTMYECKOW  HAIlPaBIIEHHOCTH, YMEHHS  PYKOBOJACTBOBaTbCS MMH B ITO3HABaTEIbHOM,
KOMMYHUKATUBHOW M COLIMAIBHOM MPAaKTHUKE, TOTOBHOCTH K yYacTHIO B MPAKTHUUECKON NESATEIHLHOCTU
9KOJIOTMYECKOH HANpaBIE€HHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHSA
HayKH U OOIIECTBEHHOW NMPaKTUKH, OCHOBAHHOTO Ha JHMAJIOTe KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B NOJUKYJIbTYPHOM MUDE;

COBEpIIIEHCTBOBaHME SI3bIKOBOM M YUTATEIbCKOW KYJIBTYPHI KaK CpPeJICTBA B3aMMOACHCTBUS MEXAY
JIOJBMU U TIO3HAHUS MUDPA;



MOHUMAaHUE CHeIUGUKN OWOJOTHH KaK HayKd, OCO3HaHHSI e€ poilu B (OPMUPOBAHUH
pallMOHAJIBHOTO HAYYHOTO MBIIUICHUS, CO3IAaHUM LENOCTHOTO TPEICTABICHHUS 00 OKPYKAMOIEM MHUpE
KaK O €MHCTBE MPHUPOJIbI, YSIIOBEKA U OOIIECTBa, B TO3HAHUU MTPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUN
po0IieM COXpaHEeHHS MTPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTh B 3HAYUMOCTH OHOJIOTHH JJII COBPEMECHHOW ITMBIIIM3AIUU: OOECIICUCHHS] HOBOTO
YPOBHSL Pa3BUTHS MEIUIUHBI, CO3/IaHUC TICPCICKTUBHBIX OHMOTEXHOJIOTHH, CIIOCOOHBIX pelIaTh
pecypcHble TIpoOJIeMbl Pa3BUTHsI YeJIOBEUECTBA, IMOMCKA MyTeH BHIXOJa U3 III00ATBHBIX HYKOIOTHIECKHX
npobieM u oOecmedeHus] Tmepexoja K YCTOMYMBOMY Pa3BHUTHIO, PalMOHATHHOMY HWCIOIH30BAHHIO
MIPUPOJTHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHJAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IIOJNIyYEHUM OWOJOTHYECKUX 3HAHMW B MEIIX TOBBIIMICHUS O0Iel
KYJBTYpbI, €CTECTBEHHO-HAYYHOU TPaMOTHOCTH, KaK COCTABHOW YacTW (PyHKIMOHAIHLHOW TPaMOTHOCTH
obyugaroruxcs, GopMUPYyEMON PH U3YICHUH OHUOJIOTHH;

NMOHMMAaHWE CYINIHOCTU METOJ0B ITO3HAHUS, UCTIOJIbL3YEMbIX B CCTCCTBCHHBIX HAayKax, CHOCO6HOCTI/I
UCTOJIb30BATh IOJIy4aeMble 3HAHWS JUIsl aHauu3a W OOBSCHEHHs SBICHHH OKpYXAaIolIero Mupa u
MMPOUCXOJAIINX B HEM I/I3MCH€HI/II>1, YMCHHE JCJIaTh 000CHOBAaHHBIE 3aKIIOYECHUS HAa OCHOBE Hay4YHBIX
(i)aKTOB 1 UMCIOIINXCA JaHHBIX C LEJbIO MMOJTYUYCHUSA TOCTOBCPHBIX BBHIBOAOB,

CIIOCOOHOCTh CaMOCTOSITENIFHO HCIOJB30BaTh OWOJIOTWYECKHE 3HAHWS JUIS PEIIeHUs NpodiieM B
peabHBIX JKU3HEHHBIX CUTYAIIHAX;

OCO3HAHUC LI EHHOCTHU Haquoﬁ JACATCIIBHOCTH, TOTOBHOCTb OCYHICCTBJIATH IPOCKTHYIO H
UCCIIEZIOBATENBCKYIO JESTENbHOCTh MHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HETPEPHIBHOMY OOpa30BaHHUIO W CaMOOOpPa30BaHHIO, K AKTHBHOMY
IMMOJTY4YCHUIO HOBBIX 3HAHWUH 110 OMOJIOTHH B COOTBETCTBHUU C )KU3HEHHBIMUA HOTpe6HOCT$IMI/I.

METAINPEJAMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3yNbTaThl OCBOCHHUS yueOHOTo mnpenMera « BHonIornsy BKIIIOYAIOT: 3HAYUMBIE
s GOPMUPOBAHMSA MHPOBO33PEHUSI  OOYYAIOMIMXCS  MEKAMCUUIUIMHAPHBIE (MEXIPEIMETHBIE)
oOIIeHayYHble MOHATHUS, OTPAKAIOIIME LEOCTHOCTh HAyYHOH KapTHUHBI MHpa M CIEUU(UKY METOIOB
MO3HAHMA, UCTIOIB3yEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SBJICHHE, MPOIECC, CHCTEMA,
Hay4HbI ()aKT, MPUHOMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIeOBaHHe, HaOJIOJCHUE,
U3MEpEHHe, DSKCIEPUMEHT U [JpyTuX), YyHHUBEpcajbHble yuyeOHbIE JAEHCTBHSA (TIO3HABATENIBHBIC,
KOMMYHHKaTHBHBIE, PETYISATHBHBIE), oOecneunBaromue GopMupoBanre (HyHKIIMOHATHHON IPaMOTHOCTH
U COLMATbHOM KOMIIETCHIIMH OOY4YaloOIIMXCS, CIIOCOOHOCTh OOYYalOUIMXCsl MCHOJBh30BaTh OCBOCHHBIC
MEKIUCUUIUTMHADHBIE, MHPOBO33PCHUYECKHE 3HAaHUS M yHHBEpCaJbHblE Yy4eOHble JEWCTBHS B
[IO3HABATEIbHOM U COLMAIbHOM MPAKTHUKE.

MeranpeaMeTHBIE pe3yIbTaThl OCBOCHHS NMPOTPAaMMBI CPEAHEr0 00Iero oopa3oBaHHSA TOJDKHBI
OTpaXkaTh:

OByajeHne yHUBEPCAJIBHBIMHA Y4eOHBIMH O3HABATEJIBLHBIMH JICHCTBASIMH:

1) 6azoBbIe JOrHYecKHe AeiCTBHI:

CaMOCTOSITEIbHO (POPMYITHPOBATE M aKTYaIM3UPOBATh MPOOJIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIOJb30BaTh MPH OCBOCHUM 3HAaHWM TNPHUEMBI JIOTMYECKOTO MBIIIICHHs (aHanW3a, CHUHTE3a,
cpaBHEHUs, Kiaccuukannun, o00OIIeHNS), PaCKPBIBATh CMBICT OMOJOTHYECKUX MOHITHN (BBIIENISTH UX
XapaKTepHbIe MPU3HAKHU, YCTAaHABIUBATh CBSI3U C IPYTMMHU HOHATHUSMHN);

OTIpPEAETATh LENN IEATENBHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX JOCTHIKEHUS, COOTHOCUTh
Pe3ybTaThl IESITEIBHOCTH C OCTaBICHHBIMHU LETSIMHU;

MCTIOJH30BAaTh OMOJIOTHYECKHE TIOHATHS 151 0OBACHEHUS (PaKTOB U SBICHUMN )KUBOHN MPUPOIBI;

CTPOHUTH JIOTUYECKHE pacCyXICHUsS (MHIyKTHUBHBIE, IETyKTHUBHBIC, IO AHAJIOTHH), BBIABIATH
3aKOHOMEPHOCTH M HPOTHUBOPEUMS] B PpacCMaTpUBAEMBIX SBICHHUSX, (OpPMyIUpOBaTh BBIBOIBI U
3aKITIOYEHUS;

MPUMEHATh CXEMHO-MOJIEIbHBIE CpEACTBAa JUIA TMPEJCTaBIEHUS CYLIECTBEHHBIX CBSI3eH U
OTHOLICHWH B H3yYaeMbIX OHOJOTHYECKUX OOBEKTaX, a TaKkKe MPOTHBOPEYHH pasHOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH(POPMALMOHHBIX HCTOUHUKAX;

pa3pabaTeiBaTh TUIAH pPEUICHUS TPOOJIEeMBl ¢ Y4ETOM aHalM3a WMEIOUIMXCS MAaTepUAbHBIX H
HeMaTepHallbHBIX PECYPCOB;



BHOCUTb KOPPEKTHBBI B JESITEIbHOCTD, OLICHUBATh COOTBETCTBHE PE3Y/IbTAaTOB LIEISIM, OLICHUBATH
PHUCKH TIOCIEICTBUI 1eATEIbHOCTH;

KOOPIMHHPOBAaTh M  BBIIONHATH paboOTy B  YCIOBUSX pPEalbHOTO, BUPTYaJbHOTO H
KOMOMHHMPOBAaHHOT'O B3aUMOJIEIICTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MIPU PELICHUH KU3HEHHBIX MPOoOIeM.

2) 6a30BbIe HCCJIE0BaTEILCKHIE IeHCTBUS:

BJIaJeTh HABBIKAMU Yy4eOHO-MCCIIEOBATENbCKOM M TPOEKTHOH JEATENbHOCTH, HaBbIKAMU
paspereHust mpobseM, clIoCOOHOCTHI0 U TOTOBHOCTBIO K CaMOCTOSITETIBHOMY IIOMCKY METOJIOB PELICHUS
MIPAKTUYECKUX 3a]1a4, IPUMEHEHHIO Pa3IMYHBIX METO0B NIO3HAHHUS;

UCIIOJIb30BAaTh  pa3MYHbIC BHUABl JACATEIBHOCTH 10 IOJYYEHHIO HOBOTO 3HAHHS, €ro
MHTEPIIPETALNH, IPEe0oOpa30BaHUIO0 U IPUMEHEHHIO B YUeOHBIX CUTYalMsX, B TOM YHCJE NPHU CO3AaHUU
y4eOHBIX H COIUATILHBIX TIPOCKTOB;

(¢opMHpOBaTh HAYYHBIM THI MBIIIJICHUS, BJaJeTh HAYYHOW TEPMHHOJOTHEH, KIIOYEeBBIMU
HOHSATHAMHU U METO/IaMH;

CTaBUTH U (POpMyIHpOBaTh COOCTBEHHBIE 33]]a91 B 00pa30BaTEIbHON AESTETFHOCTH M )KU3HEHHBIX
CUTYaIUsIX;

BBIBIISITh NPUYMHHO-CJICACTBCHHBIC CBSI3M U aKTyaJU3UPOBATh 3a/Jady, BBIIBUTATh THIIOTE3Y €€
pelleHns, HaXOOUTh apryMEHThl AJsl JOKAa3aTelIbCTBA CBOMX YTBEPXKACHHM, 3aJaBaTh NapaMeTpbl U
KPUTEPUH PEIICHUS;

aHaJIM3UPOBATh TONYyYEHHbIE B XOJ€ pEIlEHHs 3aJaud Pe3yJIbTaTbl, KPUTUYECKH OLIEHHBATH HX
JOCTOBEPHOCTb, IIPOrHO3UPOBATh U3MEHEHNE B HOBBIX yCIIOBUSIX;

JIaBaTh OI[EHKY HOBBIM CHTYAIlHsIM, OIIEHNBATh TPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATH LIEJICHANpPABICHHBIH IOMCK IIEpeHOca CpeACTB M Croco0OB JeiicTBUS B
npo¢ecCHOHANBHYIO CPEay;

YMETh IEPEHOCUTH 3HaHU B [I03HABATEIbHYIO M IPAKTUUECKYIO 00IaCTH KU3HEACATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTeii;

BBIIBUTaTh HOBBIE WIEH, NpeLaraTb OPUTHHAIbHBIE MOJAXObl U PEIICHHS, CTABUTH MPOOIEMbI U
3aa4y, JOMYyCKaIOIINE aJlbTePHATUBHbIE PELLICHHUS.

3) pa6orta c undopmaiueii:

OPUCHTHPOBATHCS B PA3IMUHBIX UCTOYHUKAX MH(pOpMaluu (TeKcTe yuyeOHOro mocoOus, Hay4HO-
HOIYJISIPHON JIUTEpaType, OMOJIOrMYECKHUX CIIOBapsX M CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3axX AaHHBIX, B
WuTepHeTe), aHanu3upoBaTh WHGOPMAIUIO PA3IUYHBIX BHIOB M (OPM NPEACTABICHHSA, KPUTHUECKU
OIIEHHBATh €€ TOCTOBEPHOCTh U HENIPOTHBOPEUUBOCTE;

(hopMyIHPOBaTh 3aMPOCH] U MPUMEHATH Pa3IMYHbIE METOBI IPH MOKUCKE U 0TOOpE OMOIIOTHYECKON
uHpOpMaIK, HeOOXOAUMOMN AJIs BBIOIHEHHS yUeOHBIX 3a1a4;

npuoOpeTaTb  OMBIT  WCIONB30BAaHUS  MH()OPMAIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,
COBEpIIIEHCTBOBATH KyJIbTYPY aKTHBHOTO UCIIOIb30BAHUS PA3INYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIIBHO BBIOMpAaTh ONTHMAIBHYIO (OpMy HpeAcTaBiieHHs] Onojorudeckoil uHGopManuu
(cxembl, TpaduKy, THATpaMMBbl, TAOIUIIEL, PUCYHKH U JIPYTOE);

UCIIOJIb30BATh HAYyYHBIN SI3BIK B KAUECTBE CPEACTBa NMpu padoTe ¢ OMoJorndeckoil nHPpopMauen:
NPUMEHATh XUMHUYECKHE, PU3MUECKIEe U MaTeMaTHUYeCKUe 3HAKU U CUMBOJBI, GopMyiisl, abOpeBHaTypy,
HOMEHKJIATYPY, UCIIONB30BaTh M MPe00Pa30BhIBATh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATIISTHOCTH;

BJIaJIeTh HaBBIKAMU PAcllO3HAaBaHUs W 3alIUThl WHpOpMaluH, HHGOPMAMOHHONW OE30MacHOCTH
JIMYHOCTH.

OByajeHne yHUBEPCAIBHBIMA KOMMYHUKATHBHBIMH 1ICTBUSIMU:

1) o6menue:

OCYILIECTBIISITH KOMMYHUKAIIMA BO BceX cdepax KM3HM, aKTHBHO y4acTBOBAaThb B JMANOTE WIIH
JUCKYCCHM TIO CYILECTBY O0OCyXIaeMoW TeMbl (YMEHHME 3a/J1aBaThb BOIPOCHI, BBICKA3bIBATh CYXKICHUS
OTHOCHTEHHO BBITIOIHEHUS MpeIaraeMoi 3a1add, yIUTHIBaTh UHTEPECH U COTJIACOBAHHOCTH TO3UITUI
JIPYTUX YYaCTHUKOB JIHMAJIOra WM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpEICTBa OOIICHUs, MOHMMATh 3HAUY€HHE COLUAIBHBIX 3HAKOB,
NPEANOCHUIOK BO3HUKHOBEHMSI KOH(JIMKTHBIX CHTyauud, yMeTb CMAr4aTb KOH(JIUKTBI M BECTH
MIEPETOBOPHI;



BJIAJEeTh Pa3InYHbIMU CIOCOO0aMM OOIICHUS U B3aUMOICHUCTBHS, ITOHMMAaTh HAMEPEHHS IPYTUX
Jro/IeH, MPOSIBIISATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme popmynrpoBats
CBOU BO3PAXKCHHUS,

pa3BEPHYTO U JIOTHYHO U3J1araTh CBOIO TOUYKY 3PEHUS C HCIOJIB30BAaHUEM A3BIKOBBIX CPEICTB.

2) coBMeCTHAasI 1eATeJIbHOCTh:

MOHUMATh W UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON M MHANBUIAYAIEHON PaOOTHI MIPH PEIICHUN
Ouosornueckold  mpoOsieMbl, OOOCHOBBIBATH HEOOXOOUMOCTb HPUMEHEHHs TIPYMIOBBIX  (HOPM
B3aMMOJICHCTBHS TIPH PEIICHUN yUeOHOM 3a/1a4u;

BBIOMpaTh TEMAaTHKy W METOABl COBMECTHBIX JIEHCTBHM ¢ y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)I0T0 YIE€Ha KOJIJICKTHBA;

MIPUHAMATh LIEJIH COBMECTHOM AEATENBHOCTH, OPTraHU30BBIBATh U KOOPAUHUPOBATH NEHUCTBUSA 1O €€
JIOCTMIJKEHHIO: COCTABJISITh IUIAH JIEMCTBUM, pacHpencisiTb pOJIM C YYETOM MHEHUN YYacCTHMKOB,
00CyXIIaTh Pe3yibTaTbl COBMECTHOH paboOTHI;

OLICHMBATh KayecTBO CBOErO BKJIaJa M KaXKAOTO y4YacTHHKA KOMaHAbI B OOLIMH pe3yJbTaT MO
pa3paboTaHHBIM KPUTEPHUSIM;

npejyaraTb HOBBIE IIPOEKTbHI, OLEHMBATh HWJEH C TO3UWIUH HOBU3HBI, OPUTHHAJIBHOCTH,
MPAKTHYECKON 3HAUMMOCTH;

OCYIIECTBIIATh MO3UTHBHOE CTPATETMUYECKOE IOBEIEHUE B PA3INYHBIX CHTyalMsX, MPOSBIATH
TBOPYECTBO M BOOOpakeHHE, ObITh MHUITUATHBHBIM.

OBnajeHne YHUBEPCAJTBHBIMHI PeryJIATHBHBIMH JeHCTBUAMM:

1) camoopranuzanusi:

WCTOJIH30BaTh OMOJIOTHYECKHUE 3HAHMA IS BBIABIEHHUS MPOOJIEM M MX pEIIeHUs B KU3HEHHBIX U
Y4eOHBIX CUTYaLMSIX;

BHIOMpaTh Ha OCHOBE OMOJIOTMUECKMX 3HAHWH LENeBbIE M CMBICIOBBIE YCTAHOBKM B CBOUX
JEHCTBUAX M IOCTYNKax II0 OTHOWIEHWIO K JXHUBOW IPHUPOJE, CBOEMY 3J0POBBI0O H 3I0POBBIO
OKPY’KaIOIlUX;

CaMOCTOSITEIBHO OCYIIECTBIISTH MMO3HABATENbHYIO ACATENBHOCTD, BBIBIISATE POOJIEMBI, CTABUTh U
¢dbopMynupoBaTh COOCTBEHHbIE 3aJa4ll B 00pa30BaTEIbHOM NEATENbHOCTH 1 )KU3HEHHBIX CUTYAIIX;

CaMOCTOSITETIFHO COCTaBIATh IUIAH pEmeHHs NpoOJeMbl ¢ ydYETOM HMMEIONINXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MpEANOYTEeHUIA;

JlaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

pacImupsTh paMKH Y4e0HOTO MTpeIMeTa Ha OCHOBE JIMYHBIX MPEAIIOYTEHHUH;

JeNlaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE;

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO U MIPOSIBIICHHUIO IIMPOKOH 3pYIULIUH B Pa3HbIX 007acTsIX 3HAHUM,
MTOCTOSIHHO TIOBBIIIIATEH CBOM 00pa30BaTENbHEIN U KyJIbTyPHBIN YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTb OLEHKY HOBBIM CHUTyalUsM, BHOCHUTb KOPPEKTHBBI B JE€ATEIBHOCTb, OLICHUBATh
COOTBETCTBHE PE3YJIbTATOB LIETISIM;

BJIAJICTh HAaBBIKAMU I[O3HABATEJIBHOW pPEQIIEKCHH KaK OCO3HAHUS COBEPIIACMBIX JCHCTBUU U
MBICIIUTENBHBIX TPOLECCOB, MX PE3yJbTaTOB M OCHOBAaHHH, WCIONb30BaTh NMPHUEMBI PEQIICKCHH JUIS
OIIEHKH CHUTYaIliH, BEIOOpA BEPHOTO PEIICHNUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PELICHHUS 110 UX CHUXKECHUIO;

MPUHAMAaTh MOTHBBI U apTYMEHTHI IPYTUX MIPH aHAJIN3€E PE3YIbTATOB AEATEIbHOCTH;

3) npuHsiTHE Ce0s U IPYTHX:

MIPUHAMATH ce0s1, TOHNMAast CBOM HEJJOCTATKH M JOCTOMHCTBA;

MIPUHMMATh MOTHBBI U apIYMEHTHI IPYTUX MPU aHAJIM3€E PEe3yIbTaTOB AEATENbHOCTH;

IpU3HABaTh CBOE MPaBO U IIPABO IPYTUX Ha OIIHUOKH;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMH JPYTOTO YEIOBEKa.

INPEJAMETHBIE PE3YJIBTATDI

[IpenmerHbie pe3ynbraThl OcBoeHUs mnporpamMmbl COO mo Ouonornu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuieckue il y4eOHoro mpeamera «buonorusy Hay4Hble 3HaHUS, YMEHUS U CIIOCOOBI
JEeUCTBUIl 110 OCBOGHMIO, HWHTEPIPETAIMU ¥ TPeoOpa3oOBaHUIO 3HAHUWM, BHUIBI JEATEIBHOCTH II0



MOJTyYEeHUIO HOBOTO 3HAHWSA M TNPUMEHEHHWIO 3HAHUH B PA3NWYHBIX yYEOHBIX CHUTYaIlUsAX, a TaKKe B
peaNbHBIX KHU3HEHHBIX CUTYaIWsX, CBA3aHHBIX ¢ Ouonorueil. B mporpammMe mnpeaMeTHBIE pe3yibTaThl
npeAcTaBIeHBI 10 rojjaMm 00yUueHHSI.

IIpeameTHBIC pe3yabTaTBI OCBOCHHS ydeOHOro mpeamera «buonorms» 6 10 Kaacce IOIKHBI
OTpaXKarhb:

cOPMHUPOBAaHHOCTh 3HAHUH O MeCTe M poJdu OWOJOTMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMHPOBAHNN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa U HAYYHOTO
MHUPOBO33PEHHS, O BKJIAJe POCCHUCKUX M 3apyOeXHBIX YUEHBIXK-OMOJOTOB B pPa3BUTHE OWOIJIOTHH,
(YyHKIMOHANEHOW TPAMOTHOCTH YeJIOBEKa JJISl pellICHHs )KU3HEHHBIX 33134,

YMEHHE pacKpbIBaTh COJAEp)KaHWE OHOJOTHYECKUX TEPMUHOB W TIOHATHIA: JKU3Hb, KIIETKA,
opranusM, Metabonm3M (OOMEH BEIIECTB W TIPEBpaIICHHE SHEPTHUH), TOMEOCTa3 (CaMOpPETYIIAITH),
YpOBHEBAsl OpPraHM3alMs XKUBBIX CHCTEM, CaMOBOCHPOHM3BEACHHE (PENpOAYyKIHsA), HAcIEIACTBEHHOCTb,
U3MCHYUBOCTDL, POCT U Pa3BUTUC;

YMEHHE U3JIaraTh OMOJIOTHYECKUE TeOpHUH (KIETOYHASI, XPOMOCOMHAs, MyTallHOHHAs, IICHTPaIbHAS
JIoTMa MOJIEKYJISIpHOM Omosorum), 3akousl (I. Mennens, T. Moprana, H. 1. BaBuiosa) u ydenus (o
LHEHTpPax MHOroo0pa3Ws W NPOUCXOXKACHUS KyJbTypHBIX pactenuii H. M. BaBuiosa), ompenensith
TPaHUIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMAM;

YMEHHE BIIAJeTh METOJAaMH HAYyYHOTO TIO3HAHWSA B OWMOJIOTHH: HAOIOJEHHE W OMHMCAHWE JKUBBIX
CUCTEM, TIIPOLECCOB U HBHGHHﬁ, opranuvsanyvss #H TIPOBCACHUC OHMOJIOTHYECKOTO OKCIICpUMCEHTA,
BBIJIBIDKECHHE THUIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXIY HCCIEIyeMBIMH BEIMYMHAMHU, OOBSICHEHUE
MONTyYeHHBIX PE3yJbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX MOHSTHN, TEOPUH W 3aKOHOB, YMEHHE IeNaTh
BbIBOJIbI HA OCHOBAaHUH ITOJIYYCHHBIX PE3YJILTATOB;

YMCHHUE BBIACIIATH CYHICCTBCHHBIC TIPU3HAKU BHUPYCOB, KIETOK IPOKApUOT U IOYKAPHOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPIraHW3MOB, OCOOCHHOCTH IIPOIIECCOB: OOMEHa BEIIECTB U
MpeBpalleHnus JHEPruH B KJIEeTKe, (OTOCHHTE3a, IUIACTHYECKOTO U JHEPreTH4YecKoro oOMeHa,
XEMOCHHTE3a, MUT03a, Meii03a, OTUIOIOTBOPEHHS, PA3MHOXKCHUS, HHANBUAYAILHOTO Pa3BUTHS OpraHn3Ma
(oHTOTCHE3);

YMEHHE PUMEHSTH TOJTY9YCHHbIE 3HAHU ISl O0BCHEHHSI OMOIOTUYECKIX MPOIIECCOB M SBICHHM,
JUT TIPUHATHS TMPAKTUYECKUX PEIIeHU B MOBCEIHEBHOW KHM3HH C IIENbI0 oOecrieueHns 0e30MacHOCTH
CBOETO 3JI0POBbSl M 3/0POBbS OKPYXAIOUIMX JIOJEH, COOMIOAEHHs HOPM TpPaMOTHOIO IOBEICHHS B
OKpYKalIlel TNPUPOAHON cpene, TIMOHMMaHWE HEOOXOAWMOCTH WCHOIB30BAHUSA IOCTIKEHUH
COBpEMEHHOH OHOJIOTUN M OMOTEXHOJIOTHH ISl PalliOHAIBLHOTO IPUPOIOTIOIE30BaHUS;

YMCHHUE pCIIaTh 3JIECMCHTAPHLIC TCHETUYCCKUE 3aJa4d Ha MOHO- U I[I/IFI/I6pI/IILHOC CKpeuiuBaHue,
CIICIUICHHOE HAaCJIeJOBaHHE, COCTABIATH CXEMbl MOHOTHMOPWUAHOTO CKPELIMBAHUS Uil NpeAcKa3aHUs
HACIIeZIOBaHUS IPU3HAKOB y OPTaHU3MOB;

YMEHHE BBITIONHATH JIAOOpAaTOpHbIE M MpaKTU4YecKne paboTsl, COOMI0NaTh MpaBuia mpu padorte ¢
y4eOHBIM U 1a00paTOpHBIM 000PyIOBaHUEM;

yMEHHE KPHUTHYECKH OIICHWBAaTh W HWHTEPIPETHUPOBATH WHGOPMAIUIO OHOJIOTHIECKOTO
COZCPIKaHWs, BKIOYAMIYIO IICECBAOHAYYHBIC 3HAHUA W3 PA3JIMYHBIX HUCTOYHUKOB (Cpe}ICTBa MacCOBOH
UHQOPMaINH, HAYYHO-TIOMYJIIPHbIE MaTepUalibl), 3TUYECKUE aCIeKThl COBPEMEHHBIX HCCIEJOBaHUH B
Ouosioruu, MeITUIUHE, OMOTEXHOIOTUH;

YMEHHE C03/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHMS, 00001ass OHOIOTHIEeCKy O
I/IH(i)OpMaHI/IIO 13 HCCKOJIBKMX UCTOYHUKOB, 'PaMOTHO HUCIIOJIb30BaTh HOHSATUHHBIN amrmapar 6I/IOHOFI/IH.

[IpeameTHble pe3ysbTaThl OCBOEHUs ydeOHoro mnpeamera «buonorusty ¢ 11 knacce NOMXHBI
OTpaXkaTh:

c(hOpMHUPOBAHHOCTh 3HAHUH O MECTe W POJIM OHOJIOTMM B CHCTEME HAYIHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (OpMUpPOBaHUM COBPEMEHHOHN €CTECTBCHHO-HAYYHOH KapTHHBI MHUPa M HAYYHOTO
MHUPOBO33PEHHsSI, O BKJIAJE POCCHICKMX M 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OWOJIOTHH,
(YHKIIMOHAIEHOM TPaMOTHOCTH YEJIOBEKa JUISI peIIeHUs )KN3HEHHBIX 33/1a4;

YMEHHE PACKPBIBATh COJCPKAHUE OWOJOTUYCCKMX TEPMHHOB M TIOHSATHH: BHJ, MOIYJISIIUSA,
TeHO(OH/, SBOJIONMSA, ABIKYIIUE CHIBI ((aKTOpbI) 3BOJIOLUH, MPHCIOCOOIEHHOCTh OPTaHU3MOB,
BHJI000pa3oBaHKe, IKOJIOTHYECKHE (haKTOPHI, SKOCUCTEMA, TTPOAYLEHTHI, KOHCYMEHTHI, PEIYIEeHTHI, IIeMH
MUTaHUSA, YKOJIOTHYECKas TUpaMua, OHoreoleHo3, brnochepa;

YMEHHUE H3JiaraTb OMOJIOTHUECKHE Teopuu (dBoJronMoHHas teopus Y. JlapBuHa, CHHTETHYECKas
TEOpHsl IBOIIOIUH), 3aKOHBI M 3aKOHOMEpHOCTH (3apozsiieBoro cxozicrea K. M. bapa, uepenoBanus



TJTaBHBIX HampaBiieHWH u myTeit spomonnn A. H. CeseprioBa, yuenus o 6mochepe B. 1. BepHanckoro),
OTIPENIEIISATH TPAHHIIBI UX TPUMEHUMOCTH K KHBBIM CUCTEMaM;

YMEHHUE BJIaJeTh METOJaMH HayYHOTO MO3HAHUS B OWMONOTMH: HAOMIOACHUE W ONMHCAHHE >KUBBIX
CHCTEM, TIPOIIECCOB W SIBJICHUH, OpraHW3alus W TMPOBEACHUE OHOJIIOTUYECKOTO 3KCIICPUMEHTa,
BBIJIBIDKEHHE THITOTE3bl, BBISBJICHHUE 3aBHCUMOCTH MEXIYy HUCCIEIyeMBbIMH BEIMYHMHAMH, OOBSCHEHHUE
MOJYYEeHHBIX PEe3yJbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPHH M 3aKOHOB, YMEHHE IeNaTh
BBIBOJIbI HA OCHOBAHHH TOYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBIJICNATh CYNICCTBEHHBIC TPU3HAKH CTPOCHUS OHOJIOTUYECKUX OOBEKTOB: BUJIOB,
TOMYJISIAN, MPOAYIIEHTOB, KOHCYMEHTOB, PEAYIEHTOB, OWOT'COIICHO30B M HKOCHUCTEM, OCOOCHHOCTH
NpPOIIECCOB:  HACICACTBEHHOW  M3MEHYMBOCTH,  €CTECTBEHHOrO0  OTOOpa,  BHJA000pa30oBaHUS,
NPUCTOCOOICHHOCTH OPraHU3MOB, JICHCTBUSI 3KOJOTMYEeCKHX (AKTOPOB HA OpraHM3MBbI, MepeHoca
BEIIECTB W IIOTOKA JHEPTrUM B DSKOCHCTEMaX, aHTPOIOIeHHBIX HM3MEHEHHH B OKOCHUCTEMaxX CBOEH
MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOT€OXMMUYECKUX LIUKIIOB B Onocdepe;

YMEHHE TPUMEHSATH TOTYYCHHbBIC 3HAHUS I O0BSICHEHHSI OMOJOTMYECKHUX TPOLIECCOB U SBJICHUIA,
JUISL TIPUHATHUSI MPAKTUYECKUX PEIICHUH B MMOBCEJHEBHOW JKMU3HHU C IIEJbI0 oOecredeHus: 6e30MacHOCTH
CBOETO 3JI0POBbS M 3/0POBbS OKPYXAIOUIMX JIOJEH, COOMIOAEHHs HOPM TpPaMOTHOIO IOBEICHHS B
OKpYJKarolllel MpPUPOAHOW cpele, TOHUMAHHE HEOOXOJUMOCTH HCIHOJBb30BaHUS  JOCTHIKCHUI
COBpPEMEHHOM OUOJIOTHH JUTS PAMOHALHOTO TIPUPOJIONIONIL30BAHUS;

YMEHHUE pelarh dJeMEeHTapHble OMOJIOTHYECKUE 3a/1a4d, COCTABIATh CXEMBI ITEPEHOCa BEUIECTB U
SHEPIrHH B HKOCHCTeMaxX (IS MUTAHUS);

YMEHHE BBITIOJHATH JTA0OpAaTOPHBIC M MPAKTHIECKUE PabOThI, COONIONATh MpaBmia Mpu padboTe ¢
y4eOHBIM U JJA0OPAaTOPHBIM 000PYI0BAHHEM;

YMEHUE KPHUTHYECKH OLEHMBATh W HWHTEPIPETUPOBATH HMHQPOPMALHUIO  OHOJOTHYECKOTO
COJICpYKaHUsI, BKIIFOUAIOIIYIO MCEBJOHAYYHBIC 3HAHUS U3 PA3IMUYHBIX UCTOUYHHKOB (CPEACTBA MacCOBOM
UHQOpPMAaIMK, HAYYHO-TIOMYJSAPHBIC MAaTepHaNbl), pacCMATPHBAaTh TIOOANBHBIC JKOJOTHYCCKUE
npo0JIeMbl COBPEMEHHOCTH, (JOPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MTO3HIIHUIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHbBIE COOOIIEHHS, 00001mas OHOIOrnIecKyro
UHQOPMAIHIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO HCTIOJIBb30BaTh MOHATHHHBIN ammapaTt OU0IO0THH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne HaunmeHnoBanue

n/ pa3nesioB W TeM
n NMporpaMmbl
buonorus Kak

HayKa

JKuBble cucremsnl
" UX OpraHu3anus

KuzuenesarenpHOC
Tbh KJICTKHN

Pasmuoxenne wu
WHAVUBUYAIBHOE
pasBuTHe
OpraHU3MOB

HacneactBenHoct
b U U3MEHYHUBOCTh
OpraHu3MoB

Cenexus
OpTraHH3MOB,
OCHOBEI
OHMOTEXHOJIOTHH

PesepBHOE Bpems

XUMHUYECKUi
COCTaB "
CTPOEHUE KIIETKU
OBIIIEE
KOJIMYECTBO
YJACOB 110
ITPOT'PAMME

KoaunuecTBO 4acoB

Beer KonTposabh
o ble padoThI

2

1

6 0.5

5

8 0.5

3

1

8 0.5

34 1.5

IMpakTHueck
He padoThl

05

4.5

DJIeKTPOHHBbIE
(mudposbie)
o0pa3oBaTeJibHbIE

pecypcsbl

bubnuoreka HOK
https://m.edsoo.ru/7f41c
292

bubnuoreka HOK
https://m.edsoo.ru/7f41c
292

bubnuoreka HOK
https://m.edsoo.ru/7f41c
292

bubnuoreka HOK
https://m.edsoo.ru/7f41c
292

Bubnuoreka LHOK
https://m.edsoo.ru/7f41c
292

bubnuoreka LHOK
https://m.edsoo.ru/7f41c
292

bubnuoreka HOK
https://m.edsoo.ru/7f41c
292

bubnuoreka HOK
https://m.edsoo.ru/7f41c
292



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
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

10 KJIACC

Ne

o/ Tema ypoka
n

Buosnorus B
CUCTEME HayK

Metonasnl
TO3HAHMA

JKUBOM
TIPUPOJIBL.
IIpaxTrueckas
pabora Ne 1
«Hcmonp3oBanu
e Pa3TUYHBIX
METOJIOB npu
U3yYEeHUHN
OUOIOTUYECKUX
00BEKTOBY»

buonoruyeckue
CHCTEMEI,
MPOLECCHl U UX
HU3y4YECHUE

XUMHYECKUMN
COCTaB KJICTKH.
Bogma H
MUHEpPAJIbHbIE
COJIH

Benku. CoctaB u
CTpOCHUE
O€eJIKOB

depMeHTHl —
OuonornuecKue
KaTalnu3aToOpEI.
JlaboparopHas
pabora Ne 1
«M3yueHune

KaTaJIuTUYECKOM
aKTUBHOCTH

¢epmenToB (Ha
npumepe
aMUIIa36I
KaTajiasbl)»

N

VrieBoanl.
JInnuaer

Hyxnennossie

HHOYPOUYHOE IINTAHUPOBAHUE

KoaunuecTBo 4acoB

K I JlaTta
Bee OHTPOJIb pakTuye ——
HbIE cKHe
ro ust
padoThI padoThI
0.5
1
1 0.5
1
1 0.5
1
1

DJIeKTPOHHbIE
uuppossie
o0pa3oBaTeJIbHbIE

pecypcsl

bubmoreka  IJOK
https://m.edsoo.ru/86
3e6122
https://m.edso0.ru/86
3e632a

bubmoreka  IJOK
https://m.edso00.ru/86
3e6122

buomoreka  IHOK
https://m.edso00.ru/86
3e6564

bubmnoreka  IJOK
https://m.edsoo.ru/86
3e674e

bubmnoreka  I[OK
https://m.edsoo0.ru/86
3e6b72

bubmuoreka  IJOK
https://m.edsoo.ru/86
3e6b72

bubmmoreka  IJOK
https://m.edsoo.ru/86
3e6870

bubinmnoreka

LIOK


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

10

11

12

13

14

15

16

KHACIOTEI. ATD

Hcropus u
METO/bI
M3YyUYECHUS
KJIETKHU.
Knerounas
TEOpHUst

Knerka Kak
LIEJTOCTHAS
J)KMBas CUCTEMA

Crtpoenue
9yKapuOTHYECKO
u KJIETKH.
JlaboparopHas
pabora Ne 2
«3yueHune
CTpOEHHUS
KJIIETOK
pacTeHui,
KUBOTHBIX,
rpuboB u
OakTepwii 10X
MHUKPOCKOITOM
Ha TOTOBBIX
MHKpOIpenapar
ax " ux
OTHCaHHE»

OOMeH BelecTB
WM MeTa00JIN3M

doTocuHTE3.
XeMOCHHTE3

DHepPreTHIeCcKH
i oOMeH

JKusHeHHBIN
OMKI  KJIETKH.
Henenue
KJIeTKH. Muros.
JlabGopaTopHas
pabora Ne 3
«Haobmonenue
MHTO3a B
KJIETKaX
KOHYHMKA
KOpelrka  JIyKa
Ha TOTOBBIX
MUKpoIIpenapaT
ax»
buocuntes
Oenka. Peaxmms

05

0.5

0.5

https://m.edso00.ru/86
3e6d5c¢

bubmmoreka  IJOK
https://m.edsoo.ru/86
3e6e88

bubmnoreka  I[OK
https://m.edso0.ru/86
3e6ff0
https://m.edsoo.ru/86
3e716¢c

bubmnoreka  I[OK
https://m.edso00.ru/86
3e766¢

bubmmoreka  IJOK
https://m.edsoo.ru/86
3e7c98

bubmnoreka  I[OK
https://m.edso00.ru/86
3e7aae

bubmmoreka  IJOK
https://m.edsoo.ru/86
3e7dc4

bubmnoreka  I[OK
https://m.edsoo.ru/86



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

17

18

19

20

21

22

23

24

25

26

MaTpu4IHOro
CHUHTC3a

Tpaucnsauuss —
OHMOCHHTE3
Oeika

Hexknerounsie
(GOpMBI  KHU3HH
— BUPYCHI

DopMbI
Pa3MHOXEHUSA
OpPTraHH3MOB

Meiio3

OOpazoBanue u
pa3BuTHE
TTOJIOBBIX
KJIETOK.
OmnogoTBOpeHU
e.
JlaboparopHas
pabora Ne 4
«3yueHue
CTPOCHUS
MIOJIOBBIX KIJIETOK
Ha TOTOBBIX
MUKpoTIpenapaT
ax»
NunuBuayanbHO
e pazBUTHE
OpraHU3MOB

I'enernka —
HayKka 0
HACJIEACTBEHHOC
TH U
H3MEHYUBOCTHU

3aKOHOMEPHOCT
U HaclleI0BaHUs
MPU3HAKOB.
MoHoruopuHO
€ CKpeIlUBaHHue

Jurubpunaoe
CKpEILIUBaHHE.
3akoH
HE3aBHCUMOI'0
HACJICTOBAHMS
MPU3HAKOB

CuernuieHHoe
HacJieI0OBaHHe
NPU3HAKOB.
JlaboparopHas

0.5

0.5

3e796e

bubmmoreka  IJOK
https://m.edsoo.ru/86
3e796e

bubmnoreka  I[OK
https://m.edso0.ru/86
3e7540

bubmmoreka  IJOK
https://m.edso0.ru/86
3e81h6
https://m.edsoo.ru/86
3e831e

bubmmoreka  IJOK
https://m.edsoo.ru/86
3e7fda

bubmnoreka  I[OK
https://m.edsoo.ru/86
3e81h6

bubmoreka  IJOK
https://m.edso00.ru/86
3e8436

bubmmoreka  IJOK
https://m.edsoo.ru/86
3e86f2

bubmmoreka  IJOK
https://m.edsoo.ru/86
3e8878

bubmuoreka  IJOK
https://m.edsoo.ru/86
3e89a4

bubmnoreka  IJOK
https://m.edsoo.ru/86
3e8c60



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

27

28

29

30

31

pabora Ne 5
«M3yueHune
pe3yJIbTaToOB
MOHOTHOPHTHOT
0 u
JTUTHOPUITHOTO
CKpCIIUBAHUS Y
npo3orasl  Ha
TOTOBBIX
MUKpoIpenapaT
ax»

I'enetnka moma.
Hacnenosanne
MPU3HAKOB,
CIEIUIEHHBIX  C
I10JIOM

H3MeHYNBOCTS.
Henacnencreen
Has
H3MEHYUBOCTbD.
JlabGopaTtopHas
pabora Ne 6.
N3yuenue
MOIU(UKAINOH
HOM
H3MEHUYUBOCTH,
MOCTPOCHUE
BapHAITHOHHOTO
psana u
BapHUallMOHHOMN
KpUBOII»
Hacnencreennas
H3MEHYHUBOCTbD.
JlaboparopHas
pabora Ne 7.
«AHamm3
MyTalui y
apo3odunbl  Ha
TFOTOBBIX
MHKpOIpernapat
ax»

I'enernka
YyeJIoBeKa
ITpakTuyeckas
pabora Ne 2.
«CocraBieHue u
aHaIu3
POJOCIOBHBIX
YeJIOBEKay.

Pe3epBHbIii

YPOK.
O0001IeHne 10

TEMC

0.5

0.5

0.5

0.5

bubmmoreka  IJOK
https://m.edsoo.ru/86
3e8c60

bubmnoreka  I[OK
https://m.edso00.ru/86
3e8efe

bubmoreka  IJOK
https://m.edso00.ru/86
3e8efe

bubmnoreka  I[OK
https://m.edso0.ru/86
3e8d78



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

«HaCJ’Ie,Z[CTBCHH
OCThb u
HU3MCHYUBOCTH
OpTraHUu3MOB»

bubmnoreka  I[OK
1 https://m.edsoo.ru/86
3e9214

Cenexkuusg  Kak
HayKa | MPOoIecC

32

MeTtonbt u

JIOCTHXKCHUS

CENeKIINU

pacTeHuit u

JKUBOTHBIX.

Oxckypeust  Nel

«OcHOBHBIE

METOBI u

JIOCTH>KEHUS

CENIeKIINU

pacTeHuit u

KHUBOTHBIX  (Ha bubmuoreka  LIOK
33 CEJICKIIMOHHYIO 1 https://m.eds00.ru/86

CTaHIHIO, 3e9214

IJIEMEHHYTO

epmy,

COPTOUCIIBITATEN

BbHBIA y4acToOK, B

TEIUTMYHOE

XO03SHCTBO,

J1ab0paTopHIO

arpOyHHUBEPCUTE

Ta WA

HAy4YHOTO

LEHTPa)».

Buotexnomorus bubmmoreka  IJOK
34 Kak orpacip 1 https://m.eds00.ru/86
MTPOU3BOICTBA 3e9336

4.5
Jdp.-7

34 1.5 Il.p.-2
OKCcKypcun
-1

OBIIEE
KOJIMYECTBO
YACOB 1o
[TIPOTPAMME


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

YUEBHO-METOINUYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O INIPOLIECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI AJ151 YYEHUKA
* buonorus, 10 kmacce/ Ilaceunuk B.B., Kamenckuii A.A., Py6mos A.M. u apyrue /llog pen.
[Taceunuka B.B., Akimonepnoe obmectBo «/3xarensctBo «IIpocBemenne»

METOANYECKHUE MATEPHUAJIbI JJ151 YYUTEJISA

buonorns (yriyOnmenusiii  ypoBeHb): Peammzamus Tpe6oBanuit  @I'OC cpenmnero oOmiero
oOpazoBanus : Meroguueckoe nocodue aist yuutens / [JILA. Ilapmytuna, A.B. OBunnnaukos, O.B.
Konscaukos, C.M. I'narosie]; noxa pen. JI.A. Ilapmytunoid. — M.: ®T'BHY «HHcTuTyT cTpareruu
pa3BUTH o0pazoBaHUY, 2023. - 154 c.: WL

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

1. http://school-collection.edu.ru - Enunas KOJIIEKIIHS LHOP;
2. http://fcior.edu.ru/ - ®denepaibHbIN OaHK 20P;
3.https://biomolecula.ru/buomornexya - Hay4YHO-TOMYJISIPHbINA CAHT, MOCBAMIEHHBIA MOJIEKYJISIPHBIM
OCHOBaM COBPEMEHHOI OHOJIOTMHM W MPAKTUYECKUM TMPUMEHEHHUSIM HAay4YHbIX JOCTHKEHHUI B
MeIUIIHE 7 OUOTEXHOJIOTHH.
4. http://biodat.ru/ Biodat - cnpaBo4HO-MH(GOPMAIMOHHBII pecypc MO OWOJIOTHH U IKOJOTHH, a
TaK)KEe CHUCTEeMa COBMECTHOH pabOThl, MO3BOJSIOIIAS B HHTEPAKTUBHOM PEXHME Pa3MECTHTh
pe3yabTaThl CBOUX HCCIEeI0BaHUN u HaOIIOICHIH.
5. http://www.darwinmuseum.ru/section/kollekcii Komekiuu JTapBHHOBCKOTO My3esi - JeTajbHasl
uH(bOpManust 00 IKCIIOHATAX KpyTHEHIIero OUOIIOTHYECKOTO My3esl.
6. https://sbio.info/TIpoexkt «Bcsi Guonorus» - HaydHO-0Opa30BATEIbHBINA MPOEKT, MOCBSIIICHHBIMN
OuoIoruu u POJICTBEHHBIM HayKaMm.
7. https://interneturok.ru/interneturok.ru - OTKpBITBIE YPOKH IO BCEM MpPEAMETaM MIKOJIBHOI
HPOrPaMMBI, COJICPIKAT TECThI, TPEHAKEPHI M KOHCIIEKTBI. Y YUTENb HAMIET TOTOBBIC MaTEPHAIIBI IS
ypoKa, MOJKET HOCITYIIATh BH/ICOJICKITHH o JIETCKOIA TMICUXOJIOTHH.
8. Youtube-xanan Drofapublishing - apxuB BeOMHApoB aBTOPOB YYEOHHKOB, YYCHBIX,
npernoaBareliel, yunTeaei-IpakTHKOB, OTKPBITHIC YPOKH, HHTEPBBIO C BEAYIIUMH CIICIHATHCTAMH.
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