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HOACHUTEJBbHAS 3AIINCKA

[Ipu pazpaboTke mporpamMMbl MO OHUOJOTUU TEOPETHUECKYI0 OCHOBY MJI OMNpPEACIICHUS
MOIXOAOB K (OPMHPOBAHUIO COAEpKaHUS ydeOHoro mpenmera «buonmorusi» cocraBuin:
koH1enTyajibHbie nojoxkeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH LENEH, COMEpKaHUS,
pe3yJbTaToB 00y4YeHUsi U TpeOOBaHMI K YpOBHIO MOATOTOBKU BBIIMYCKHUKOB, MOJOXKEHUS 00
OOIIMX MENSIX U NMPHUHIUIAX, XapaKTEPHU3YIOIINX COBPEMEHHOE COCTOSTHHUE CHUCTEMBI CPEIHErO
oOmrero oopazoBanus B Poccuiickoil @enepanuu, a Takke MOJ0XKEHHS O crielnpuke ONOJIOTHUH,
e€ 3HAYEHUU B TMO3HAHUM >KUBOW MPUPOJBI U OOECIEUEHUU CYIIECTBOBAHUS YEJIOBEUECKOIO
oOmiecTBa. ComIacHO Ha3BaHHBIM MOJIOKEHUSIM, ONPEAEIICHbl OCHOBHbIE (DYHKIIUU MPOTPaMMBbI
10 OMOJIOTUH U €€ CTPYKTYpa.

[TporpamMma mo Ouoioruu Aa€T IMpeACTaBICHUE O IEeAX, 00 00Iel cTpaTeruu 00y4deHus,
BOCIUTAHUS M Pa3BUTUS OOy4alOIIMXCS CpeAcTBaMM yueOHoro mnpeamera «buomorus»,
ompenensier 00s3arellbHOE MPEIMETHOE COAEpKaHUE, €ro CTPYKTYpY, pachpelnelieHHe Mo
paszzenaMm M TeMaM, PEKOMEHJIYeMYIO MOCJIEAO0BATEIbHOCTh M3YyUYEHHUs YYEOHOro marepuana C
Y4ETOM MEXKMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€U, TOTMKU 00pa30BaTesIbHOIO Mpolecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yUarommnxcsl.

B nmnporpamme mno OHOJIOTMM TakXe YYUTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpEAMETHBIM M MPEIMETHBIM pe3yiabTaraM oOydeHHs B (POPMHPOBAHUU
OCHOBHBIX BUIOB y4€OHO-I03HABATEIBHOM JAEATENbHOCTH/Y4EeOHBIX NEUCTBUI 00yYarOIIUXCs MO
OCBOEHHUIO COJIepKaHUsl OUOJIOTHYECKOTO 00pa30BaHUsI.

B mporpamme mo 6uonorum (10—11 kiaccel, 6a30BbI YpOBEHb) peaiM30BaH MPUHIIUI
MPEEMCTBEHHOCTH B M3Y4YEHUM OHWOJIOrMM, Oinaromaps uYeMy B HEWl mpocMmarpuBaeTcCs
HaIpaBJIE€HHOCTh HA PAa3BUTHE 3HAHUW, CBSA3aHHBIX C (DOPMUPOBAHUEM E€CTECTBEHHO-HAYYHOIO
MHUPOBO33pPEHUS, IIEHHOCTHBIX OPUEHTAIMI  JIMYHOCTH, HSKOJIOTUYECKOTO  MBIIIJICHUS,
MpEACTAaBICHUNA O 3I0POBOM 00pa3e XKU3HU M OEpeKHBIM OTHOIIEHHUEM K OKpYXKalolleu
npuponHoit cpene. IlosTomy Hapsiay ¢ u3ydeHHEM OOIeOMOOrHYECKUX TEOpUM, a TakxKe
3HAHUN O CTPOEHUU KUBBIX CUCTEM Pa3HOIO PAHTra U CYIIHOCTH OCHOBHBIX IPOTEKAIONIUX B HUX
MpOILIECCOB B MporpamMMe Mo OWOJIOTUU YAEIEHO BHUMAHHUE HCIOJBb30BAHUIO IMOITYYEHHBIX
3HAHUUW B OBCEIHEBHOMW KU3HU ISl PEIICHUS IPUKIIAIHBIX 3a/]a4, B TOM YHUCJIE: TPOPUIaAKTUKH
HACIICJICTBEHHBIX  3a00JIEBaHUII  4YENOBEKa, MEIMKO-TeHETHYECKOr0  KOHCYIBTUPOBAHUSA,
000CHOBAaHMS SKOJIOTHYECKH 1ETE€CO00Pa3HOTO MOBEICHUS B OKPYXKAIOIel MPUPOAHON cpene,
aHaliM3a BIUSHUSA XO3SAWCTBEHHON JEATEIbHOCTH 4YEJIOBEKa Ha COCTOSIHUE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHUCTEM. YCWICHHE BHUMAHUS K MPUKIATHON HANMpaBIE€HHOCTH y4€OHOIO
npeamera «buonorus» MpoaUKTOBAHO HEOOXOJUMOCTBbIO OOECIEUEHHUs YCIOBUM JJIsI PEIICHUs
OJTHOM M3 aKTyaJbHBIX 3a]1a4 IIKOJIHHOTO OMOJIOTHYECKOT0 00pa30BaHusl, KOTOpas Mperoiaraet
dbopmupoBaHre y 0OyYaONIUXCA CIHOCOOHOCTH aJaNTHUPOBATHCS K HM3MEHEHHSIM JTUHAMUYHO
Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.



buonorust Ha ypoBHe cpenHero o0miero oopa3oBaHHsl 3aHUMaeT BakHoe MecTo. OHa
oOecrnieunBaeT (popMUpOBaHUE Yy OOYyYalOIIUXCS MPEACTABICHUN O HAyYHOM KapTUHE MHpA,
pacuupsieT 1 0000IIaeT 3HAHUS O KUBOU MPUPOAE, €€ OTIUUUTENBHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3ald W H3BOJIOIUHU, CO3MAET YCIOBHUS JJisl: MO3HAHUSA 3aKOHOB JKMBOW MPHUPOIBI,
dbopmupoBaHus (PyHKIIMOHATBLHON I'PaMOTHOCTH, HABBIKOB 3JI0pPOBOr0 M 0Oe30macHoOro oopasza
KU3HU, SKOJIOTHYECKOTO MBIIIJICHHS, IEHHOCTHOTO OTHOLIEHHUS K )KUBOW IPUPOJE U YETOBEKY.

bonbmioe 3HadueHwe OWONOTHMA HMEET TaKXke [Jisi PEIIeHUsT BOCIUTATEIbHBIX U
Pa3BUBAIOIIMX 3aJ1a4 CpeAHero odiiero oOpa3oBaHusi, connanu3anun odydaronuxcs. M3yuenue
Oouonoruu obOecrnieunBaeT YCJIOBUS ISt dbopmupoBaHus MHTEJUIEKTYaJIbHbIX,
KOMMYHHUKAIIMOHHBIX W WH(OPMALMOHHBIX HAaBBIKOB, ICTETUYECKON KYIBTYpHI, CIIOCOOCTBYET
WHTErpanuu OUOJIOTMYECKUX 3HAHUN C MPEACTaBICHUSMH U3 JPYrUX y4eOHBIX MpPEIMETOB, B
YacTHOCTH, (GU3UKH, XuMUM U reorpaduu. HazpanHble MONOKEHUS O MpeAHA3ZHAYCHUU
yueOHoro npeamera «buonorusi» cOCTaBWIM OCHOBY JJISI ONPENENICHHs MOAXOA0B K OTOOpY U
CTPYKTYPUPOBAHUIO €TI0 COJIEPHKAHUS, MPEICTABICHHOTO B IpOrpaMMe 1o OHUOJIOTHH.

Ot60p conepxanusa yueOHoro npeamera «buonorusi» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIINI KyJIETYpOCOOOPA3HOro MOAX0Aa, B COOTBETCTBUU C KOTOPHIM OOYYaIOIIUECS JOKHBI
OCBOUTH 3HAHUS U YMEHHUS, 3HAYUMBbIE N1 (OPMHUPOBAHUS OOIIEH KyIbTYpbl, ONpPEAEISIONINe
aJIeKBaTHOE TMOBEJCHUE YEJIOBEKa B OKpYXKAlollled NPUPOAHOU cpelie, BOCTPEOOBaHHBIE B
TOBCEIHEBHOM KU3HU W MPAKTUYECKOU JesATeTbHOCTH. Oco00e MECTO B 3TOM CHUCTEME 3HAHMM
3aHUMAIOT JJIEMEHTBhl COJEpXKaHUSA, KOTOpbIE CIyKaT OCHOBOM s (opMupoBaHUs
MPEACTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KAapTHHE MHUpAa W LEHHOCTHBIX
OpUEHTAIUX JIMYHOCTH, CIIOCOOCTBYIOIIUX T'YMaHU3AI[UU OMOJIOTMYE€CKOr0 00pa30BaHMUS.

CTpyKTypuUpOBaHHE COAECPKAHUS YYEOHOro Marepuaja B MporpaMme MO OUOJIOTHHU
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
KUBOM TPHUPOABI, O €€ YPOBHEBOM OpraHu3allid M 3BOJIOIUU. B COOTBETCTBUM C 3TUM B
CTPYKType ydeOHOro mpeamera «bHOIoTHsS» BBIJICICHBI CIASAYIONIUE COAepKaTeIbHbIC JTUHUM:
«buonorus xkak Hayka. MeToabl Hay4yHOTo MO3HaHUsA», «KieTka kak Onoioruyeckasi CuCTeMa»,
«Opra"nusmM Kak Ouosiorudyeckas cucteMa», «CucteMa ¥ MHOTOOOpa3ue OpraHu4eCcKoro Mupa,
«IBOJIIOLMS KUBOU MPUPOABL», «IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH».

Lenp wm3ydyenus ydyeOHOro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIaJICHUE
OOy4YaroMIMMUCS 3HAHUSIMU O CTPYKTYPHO-(PYHKIIMOHAJIBHON OpraHu3alii >KUBBIX CHUCTEM
Pa3HOTrO paHra U NPUOOPETEHUE YMEHUN HCTIOIB30BaTh 3T 3HAHUS JJIsl TPAMOTHBIX I€MCTBUN B
OTHOUIEHUU O0OBEKTOB KMBOI MPUPOABI U PEUICHUS PA3TUYHbBIX )KU3HEHHBIX IPOOIeM.

JlocTmxkeHue 1enu u3ydeHuss ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpPOBHE
o0ecrneunBaeTCsl peUICHUEM CIIEIYIONIUX 3a/1a4:

OCBOCHHUE OOYyYarOUIMMHCS CHUCTEMBI 3HAHHM O OHOJOTHYECKUX TEOpHUAX, YUYCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTE3aX, MPaBWIAX, CIYKaIIUX OCHOBON miia (popMupoBaHUs
MPEACTAaBICHUNA O E€CTECTBEHHO-HAyYHOW KapTUHE MHUpa, O METOJaX HAyYHOIO IO3HAHUf,



CTPOEHUHU, MHOT0OOpa3uu M OCOOCHHOCTSIX >KMBBIX CHUCTEM pa3HOTO YpPOBHSI OpraHHU3alllH,
BBIJJAIOIINXCS] OTKPBITUSX U COBPEMEHHBIX UCCIEAOBAHUSAX B OMOJIOTHH;

dbopmupoBanre y oOydarOIIMXCS MO3HABATEIbHBIX, HWHTEIJIEKTYyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN B MPOIECCE aHAIN3a TAHHBIX O MyTSIX Pa3BUTHS B OMOJIOTMM HAYYHBIX B3MJISAIOB,
UJEel U MOAXOJ0B K U3yUEHHUIO )KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3alluu;

CTAHOBJIEHUE Yy OOyyaromuxcsi oOIlel KyJIbTyphl, (QYHKIMOHAIBHON TIpPaMOTHOCTH,
pa3BUTUE YMEHUN OOBSACHITH U OLICHUBATH SIBIICHUSI OKPYXAIOIIEr0 MHUpa >KMUBOW MPUPOABI HA
OCHOBaHUU 3HAHUU U ONBITA, TOTYUYECHHBIX IIPU U3yUYCHUH OHOJIOTUH;

dbopMupoBaHHE y OOYYAIOIIMXCS YMEHHWW WIUIIOCTPUPOBATH 3HAYEHHWE OMOJOTHYECKUX
3HAHUW B MPAKTHUYECKOW JESTEIbHOCTH 4YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAUIUHCKUX
TEXHOJIOTUM U arpoOMOTEXHOJIOTHIA;

BOCIHUTAHUE YOEKJIEHHOCTH B BO3MOXKHOCTH TMO3HAHUSI YEJIIOBEKOM >KHUBOW MPUPOJIBI,
HEOOXOAUMOCTH OEpPEKHOTO OTHOIICHUS K HEW, COOMIONEHUSI STUUECKUX HOPM MPU MPOBEICHUN
OMOJIOTUYECKUX UCCIIEI0BAHMIA;

OCO3HAaHHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUW MJI1 MOBBIIMICHUS YPOBHSI KOJIOTHYECKOM
KYJABTYPBL, 7151 (GOPMUPOBAHUSI HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHUE MNPUOOPETEHHBIX 3HAHUU M YMEHHUM B MOBCEIHEBHOM >KM3HU JJISI OLEHKHU
MOCJIEACTBUNA CBOEW JEATENIbHOCTH MO OTHOIICHHIO K OKpYyXKarouied cpene, cOOCTBEHHOMY
3/10POBBIO, 0OOCHOBAHUE U COOIIIOICHUE MEP MPODHUIAKTUKY 3a00JI€BaHHIA.

B cucteme cpemgnero obmero obpasoBanusi «bruonorus», n3ydaemas Ha 0a30BOM YPOBHE,
ABIISIETCS 00s3aTEeNIbHBIM YUYEOHBIM MPEAMETOM, BXOASIIUM B COCTaB MPEAMETHON 00JiacTu
«EcTecTBeHHO-Hay4HbIE TPEAMETHI».

Jlns u3ydeHus OMoJoruyd Ha 0a30BOM YpOBHE CpeaHEro oOIero oopa3oBaHUs OTBOIUTCS
68 gacoB: B 10 kmacce — 34 gaca (1 gac B Hexenmo), B 11 knacce — 34 gaca (1 gac B Hememio).



COAEP)KXAHUE OBYYEHMUS
10 KITACC

Tema 1. buonorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHM C OOLIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTrUMU €CTECTBEHHBIMHU HaykaMu, (punocodueit, 3TUKOW, SCTETUKON U MPaBOM.
Poinb 6uonoruu B popMUpOBaHUU COBPEMEHHOM HAyYHOU KapTUHBI Mupa. Cuctema
OMOJIOTHYECKUX HayK.

Metoabl MO3HAHMS KUBOU MPUPOABI (HAOIIOMEHUE, IKCIIEPUMEHT, OMKUCAHUE,
U3MEpeHue, KiaccuuKaius, MOACIUPOBAHUE, CTaTUCTHUYecKas 00paboTka
JIAaHHBIX ).

JleMoHCTpanMu:

[Toprpetsi: Y. Japsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabnuubl u cxeMbl: «MeToabl MO3HAHUS KUBOU MPUPOJIBI».

JlaGoparopHble U NpaKTHYeCKUe PadoThbI:

[Ipaktuueckass padora No 1. «Hcnonb3oBaHuEe pa3IUYHBIX METOIOB MpPH
M3Y4YEHUHU OUOJIOTMYECKUX OOBEKTOBY.

Tema 2. 7KuBble cHCTEeMbI U X OPTaHU3ALUSL.

XKusbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ononorun. Otinure
YKUBBIX CHCTEM OT HEOPTraHUYECKOU TPUPOJIBI.

CaoiicTBa OMOCHCTEM UM UX pa3HOOOpa3ue. YPOBHU OpraHU3alli OMOCUCTEM:
MOJICKYJISIPHBIM, KJIETOYHBIH, TKaHEBBIH, OpTraHU3MEHHBIM,
MOMYJSIITUOHHO-BU0BOM, SKOCUCTEMHBIN (OHOreo1eHOTUYECKui), OrnochepHbI.

JleMoHCTpanMu:

Tabnuubl U cxeMbl: «OCHOBHBIE MPU3HAKU KU3HU», «YPOBHHU OpraHHU3alUU
KUBOW IPUPOIBI».

OG6opynoBanue: moaenb Mmojiekynsl JJHK.

Tema 3. XuMu4eCKHUil COCTAB U CTPOCHHUE KJIETKH.

XUMHYECKHM COCTaB KJIETKH. XHMHUYECKUE BJIEMEHTBI: MaKpO3JEMEHTHI,
MHKPO3JIEMEHTHL. Boa 1 MUHEpanbHbIE BEIECTBA.

OyHKIIMM BOABI M MHUHEpPAJIBHBIX BeleCTB B KkieTke. Ilommep:kanue
OCMOTHYECKOTO OaJiaHca.

benku. CoctaB u crpoeHue OenkoB. AMHHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3ameHnmble 1 3aMEHMMbIE aMHUHOKHCIIOTBI. AMUHOKHUCIIOTHBIA COCTaB. YPOBHHU
CTPYKTYpbl ~O€JIIKOBOM MOJIEKYNIbl (T€pBUYHAsl, BTOpUYHAsA, TpPETUYHAA U
YEeTBEPTUYHAS CTPyKTypa). XUMHUYECKHEe cBoilcTBa OenkoB. buonornueckue
(dhyHKITUN OEJTKOB.



®depmeHThl — Onooruueckue karanuzatopbl. CTpoeHue pepMeHTa: akKTUBHBIM
HeHTp, cyOctparHas cneuuduunoctb. Kodepmentsl. Burtamunbsl.. OTinuus
(epMEHTOB OT HEOPTraHUYECKUX KaTalan3aTopOB.

VYrneBoabl: MOHOCaxapuasl (IT0KO3a, pru0o3a U 1e30Kcupru003a), Tucaxapuisl
(caxapo3a, JIakTo3a) MW HOJUcCaxapuabl (KpaxMay, DJHAKOTEH, LEJUIK0I03a).
buonornueckue GpyHKIMM YIIIEBOAOB.

JIunuaet: TPUNIMLEPUIBI, dbochonunusl, CTEPOUIBI.
I'uapodunsHo-TUAPOGOOHEIE CcBOMCTBA. buomormdyeckue QyHKIMA JTUTIHAIOB.
CpaBHeHUE yTIIeBOJOB, OCJIKOB U JIUMH/IOB KaK UCTOUHUKOB SHEPTHUU.

Hyxnennoseie kucmorel: JIHK wu PHK. Hyxneotuaelt — MOHOMEpSI
HyKJIenHOBbIX KucloT. Ctpoenune u ¢pynkuuun JHK. Ctpoenune u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoenue u GyHKIHH.

[utonorust — Hayka o kierke. Kiierounast Teopusi — npuMep B3aUMOJCHUCTBUS
uaen u pakToB B HAYYHOM MO3HAHUHU. MeTOIbl U3yUEHUS KIETKHU.

Kinetka kak nenoctHas xuBasi cucrema. O01ue Npu3HaKky KIETOK: 3aMKHYTasl
HapyxHas MemOpana, monekynbl JIHK kak reHetudeckwii ammapar, cucTema
CUHTE3a OeJKa.

Tumbel KJIETOK: HJyKapuOTHYeCKass M mpokapuoTudeckas. OcoOeHHOCTH
CTpOE€HUsl MpoKapuoTHueckoil kietku. Kierounas crenka Oakrepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKA. (OCHOBHBIE OTIMYUA PACTUTEIBbHOM, >KHUBOTHOU U
rpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOUHAsl CTEHKA, IIHMKOKAJIUKC, UX
¢bynkuuun. [Tnazmaruyeckas memOpana, e€ coiicta u pyHkuuu. [{utomnasma u eé
opranouipl. OgHomemOpaHHbie opraHouabl kietku: OIIC, anmapar [ombmxwu,
TM30COMBI.  [l0IyaBTOHOMHBIE OpPraHOWIbl KIJIETKA: MUTOXOHJIPHUM, IUIACTUIBI.
[Ipoucxoxnenne MUTOXOHIpUW U T1actud. Buasl mmactua. HememOpanhbie
OpraHOUJbl KIJIETKH: PUOOCOMBI, KIETOYHBIM LEHTP, IEHTPUOIU, PECHUYKH,
KryTukd. OyHKIIUM OpraHOUI0B KJIETKU. BKitoueHus.

Anpo — perynsitopHblii LIeHTp KieTku. CTpoeHue siapa: sjuepHas o0oJIouKa,
KapHOILIa3Ma, XPOMAaTUH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEWIECTB B KIETKE.

JleMoHCTpanMu:

[Toprpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. llIneiinen, P. Bupxos, JIx.
YorcoHn, ®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammel:  «PacnpeneneHne XHUMHUYECKHX JJIEMEHTOB B HEXUBOU
npupone», «Pacnpenenenne XuMU4YECKUX 3JIEMEHTOB B )KUBOM MIPUPOJIE».

Tabnmuubl u cxeMmbl: «llepuoandeckas TabIWIIa XUMUYECKUX BJIEMEHTOB»,
«CTpoeHne MoJeKynbl BoAbl», «bruocunTes Oenka», «CTpoeHue MOJIEKYIbl OeKa»,



«Crpoenue ¢pepmenta», «Hyknennossle kucnotsl. JJHK», «CtpoeHne Monekyisl
AT®», «CtpoeHHE SYyKapUOTHYECKOW KIETKH», «CTpOEHUE JKMBOTHOM KIIETKW»,
«CTpoeHrEe pacTUTENIbHON KIETKH», «CTpOo€HHE MNPOKAPUOTHYECKOU KIIETKU»,
«CTpoeHue sapa KIETKN», « YIIICBOAbD, «JIUMUab».

OO6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE MJig MPOBEACHUS
HaOMIONEHUI, WM3MEPEHUN, HKCIEPUMEHTOB, MHUKPOIPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAaKT€pUAIIbHBIX KJIETOK.

JlaGoparopHble U NpaKkTHYeCKUe PpadoThbI:

Jlabopatopnas pabora Ne 1. «l3ydeHuwe KaTalUTUYECKOW AaKTUBHOCTH
(hepMeHTOB (Ha IpUMepe aMUJIa3bl UIIA KaTanas3bl)».

JlaGoparopHas pab6ota Ne 2. «M3yueHue CTpOEHHUA KIETOK PACTECHHM,
KUBOTHBIX M OaKkTepuil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpemnaparax U Hux
OMHUCAHUE».

Tema 4. 7KuzHeneATeIbHOCTD KJIETKH.

OOmMeH BemecTB, WIIM MeTa00an3M. ACCHMIIIAINS (ITACTUYCCKUN OOMCH) U
TUCCUMUIIAIMSA (PHEPreTUYeCKU OOMEH) — JB€ CTOPOHBI €IMHOTO Mpoliecca
Metabonu3Ma. Poib 3aKOHOB COXpaHEHHMsI BEIIECTB W SHEPrUU B MOHMMaHUU
MeTaboIu3Ma.

Tunsl oOMeHa BellecTB: aBTOTPO(HBIN U reTepoTpodHbIil. Posib pepmMeHTOB B
oOMEHEe BEeIIECTB U MPEBPAIICHUU SHEPTUH B KIIETKE.

®orocunre3. CpetoBass u TemMHOBasg (a3pl  (orocuHTe3a. Peakuun
(dbotocunTe3a. IhPeKTUBHOCTh POTOCHMHTE3a. 3HaUCHHE (OTOCHUHTE3a IS KU3HU
Ha 3emuie. BnusHue ycioBuil cpenbl Ha (POTOCUHTE3 U CHOCOOBI MOBBIIEHUS €r0
MIPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUM.

XeMocHuHTEe3. XEMOCUHTE3UPYIOIUe OaKkTepruu. 3HAYECHHE XEMOCHHTE3a IS
KU3HU HA 3eMII€.

DHepreTudyeckuii oOMeH B KJEeTKe. PaciernieHue BeIIeCTB, BBIJCICHHE U
AKKyMYJIUPOBAHUE SHEPTUU B KJIETKE. DTalbl SFHEPreTUYECKOT0 oOMeHa. [ ukonus.
bpoxenne m ero Buabsl. KuciopogHoe OKUCICHHE, WM KJIETOYHOE JIbIXaHHUE.
OxkucnurenbHoe GpochopunupoBanue. IPHEKTUBHOCTb SIHEPTETUUECKOT0 OOMEHA.

Peakuuu w™arpuuyHoro cuHte3a. lenHermyeckas wunHpopmarus u JIHK.
Peanuzanusi renetudecko wHboOpManuu B KJIeTKe. [€HETMYECKHM KOA U €ro
cBoictBa. Tpanckpunuus — Marpuunbiii cuate3 PHK. Tpancnsauus — Guocunre3
Oenka. Ortanbl Tpancisiuu. KomupoBanue amuHokucioT. Ponb pubocom B
OmocuHTe3€e OelKa.

Hexkunerounsie GpopMbl xu3HU — BUpYCHL. Mctopust otkpsitust BupycoB (. U.
NBanoBckuil). OCOOEHHOCTH CTPOCHHS M JKM3HEHHOTO IMKJIA BHPYCOB.
bakrepunodaru. bone3snun pacTeHui, >XUBOTHBIX M YEJIOBEKA, BbI3bIBAEMbIC



Bupycamu. Bupyc mmmynonedunmra yenoseka (BUY) — BozOyautens CITN/a.
OOparHass ~ TpaHcKpunuus, peBepraza W  wuHTerpaza. lIpodunakruka
pacrpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHMIA.

JleMoHCTpanMu:

[Toprpetsi: H. K. Konbnos, /1. Y. UBanosckuid, K. A. Tumupsses.

Tabmuiel u cxembl: «Tunbl NUTaHUSI», «MeTtabonusm», «MUTOXOHIAPUS»,
«DHEpreTUYecKkuii o0OMeH», «Xioporact», «dorocunres», «Crpoenune J[HK»,
«CtpoeHre U (yHKITMOHUPOBAHUE I'eHa», «CuHTE3 OelKa», «[ eHeTHUeCKui KomI»,
«Bupycrwi», «bakrepuodarn», «Crpoenue u xu3HeHHbIM nukia Bupyca CIIN/la,
Oakrepuodara», «Permmukamus JTHK».

OOGopynoBanue: Moaenu-aniukanuu «Yasoenue JIHK u TpaHckpunius»,
«buocuntes 6enka», «CTpoeHue KIeTku», Moaenb cTpykrypsl JTHK.

Tema 5. PazmHoXeHHe M HHAUBHUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KiieTouHblii UMKN, WIM KU3HEHHBIA LMK KieTku. MHTepdaza u MHUTO3.
[Ipoueccrl, mporekaroniue B uHTepdaze. Pernukanuss — peakuuss MaTpUYHOTO
cunte3a JIHK. Crpoenue xpomocom. XpOMOCOMHBIM Ha0Op — KapHUOTHIIL.
JlunonaHeld W TAIUIOMAHBIA ~ XPOMOCOMHBIE  HaOOphl.  XpOMaTHbI.
[luronornueckre OCHOBBI PA3MHOXKEHHSI W HWHIAWBUAYAJIBHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenne knerkn — muto3. Cramgmu murtosa. lIpomecchl, mpoucxoasiue Ha
Pa3HbIX CTAAUAX MUTO3a. BHOIIOrnYecKnii CMBICT MHUTO3A.

[IporpamMmmupyemasi rubGenb KJI€TKH — arlonTo3.

@opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrojioe W mojioBoe. Buabl Gecrionoro
Pa3sMHOXKEHUA: [JICJICHUE HAJBOE, IOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CIOpooOpa30oBaHUe, BEreTaTUBHOE pa3MHOXeHHUE. VICKycCTBEHHOE KIIOHUPOBAHUE
OpPraHu3MOB, €r0 3HAYEHUE IS CEJICKIIHH.

[lonoBoe pa3MHOKEHHUE, €T0 OTIIMYHUS OT OECIIONOTO.

Meiio3. Craguu menosza. IIponeccel, mpoucxoasmuye Ha CTaausxX MeEHo03a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOTOTMYECKHMH CMBICT H
3HAYEHUE MEN03a.

I'ameTorenes — mporecc 0Opa30BaHUS TOJOBBIX KIETOK Y >KHUBOTHBIX.
[lonoBbie kene3bl: CEMEHHUKUM U sSIMYHUKH. OOpa3oBaHUE U pa3BUTHE IOJIOBBIX
KJIETOK — TaMeT (CIepMaTo30u[l, SHIEKIEeTKAa) — CIepMaroreHe3 M OBOTCHE3.
Oco0eHHOCTH CTpOEHUS SMIEKIETOK W crepMaTo3ouioB. OIIONOTBOPEHUE.
[TapTeHorenes.

NunuBuayanpHOe  pa3BUTHE (OHTOreHe3). OMOpPHOHAIBHOE Pa3BUTHE
(oMOpuorenes3). Otamnbl 3MOPUOHAIBHOTO PA3BUTHUSL Y IMO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpyianus, opraHoreres. IloctamOpuonanbHOe paszBuThe. Tumbl



MOCTAMOPUOHATIBLHOTO Pa3BUTHS: MpPsMOE, HempsiMoe (JIMYMHOYHOE). BnusiHue
cpenbl Ha pa3BUTUE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOICTBA.

Poct m pasBurne pacreHuii. OHTOr€He3 LBETKOBOTO PACTECHHS: CTPOECHHUE
CEMEHH, CTAJIUH PA3BUTHSL.

JleMoHCTpanMu:

Tabmuubr U cxeMbl: «®DOpMBbI Pa3MHOXKEHHUS OPraHU3MOB», «/[BolHOE
OIUIOJIOTBOPEHHUE Y IIBETKOBBIX pAacTeHUW», «BererarTuBHOE pa3MHOXKEHHUE
pacteHuil», «Jlenenue kieTku OakTtepuil», «CTpOEHHE TMOJOBBIX KIETOK»,
«CTpoeHue XpoMoCOMbI», «Knertounslii nuki», «Pemmkamua JIHK», «Muto3»,
«Merios», «IIpsamoe u HenpsiMoe pa3BUTHE», «['aMeTOreHe3 Yy MIIEKOMUTAIOIINX U
4yeJ0BeKa», «OCHOBHBIE CTAAUN OHTOTCHE3A».

O6opynoBaHue: MHKPOCKOII, MHKPOIIPENapaThbl «CriepMaro30u,1bl
MJICKOIIUTAIOIIETO», «SMIEKIIeTKa MIIEKONUTAIIIET0», «KapHokuHe3 B KIieTKax
KOpeIllKa JyKa», MarHuTHas MoJelb-anIuInkaius «JleneHnue KIeTKu», MoJelb
JIHK, monens Metada3zHO XpOMOCOMBI.

JlaGoparopHble U NpaKTHYeCKUe padoThbI:

JlaGoparopHas pab6ora Ne 3. «HaOmromeHue MHTO3a B KIETKAX KOHYHKA
KOpPEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparax».

JlaGoparopHas pabota Ne 4. «l3ydyeHue CTpPOEHMS TMOJOBBIX KIETOK Ha
TOTOBBIX MUKpPONpenapaTax».

Tema 6. HacjiencTBEeHHOCTh U M3MEHYHBOCTH OPraHU3MOB.

[Ipenmet u 3amaum renetuku. Mctopus pasButus reHeTUKU. Poib nuronoruu
U 5MOpHUOJIOTUU B CTAaHOBJIEHUU TE€HETUKU. BKIan poCCHUUCKUX M 3apyOeiKHBIX
Y4EHBIX B pa3BUTHE TEHETHMKU. MeToabl TEHETUKH (THOPHI0IOTUYECKUM,
UATOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE T€HETUYECKHE
noHATHs. [ eHeTHYeCcKass CUMBOJIMKA, UCIIONIB3YEMAs B CXEMAX CKPELINBAHUN.

3aKOHOMEPHOCTH HACJEAOBaHMS IPU3HAKOB, YCTaHOBIEHHbIE ['. Menaenem.
MoHorubpuaHoe CKpelluBaHue. 3akOoH eauHooOpa3us THOPHAOB IEPBOTO
nokosieHus. [IpaBuino nOMUHHPOBAaHUSA. 3aKOH PACIICIUIEHHS NMPU3HAKOB. [ nnore3a
yucTOThI rameT. [1omHOEe 1 HEMOJIHOE JOMUHUPOBAaHUE.

JuruObpunHoe  cKpellMBaHUE. 3aKOH  HE3aBHUCUMOIO  HACJEIOBaHUS
npu3HakoB.  lluToreHeTHueckrue  OCHOBbI  JUTHOPUAHOTO  CKpPEIIMBAHUS.
AHanu3upyrollee ckpenuBanue. Mcnoap30BaHne aHAIA3UPYIOLIETO0 CKPEIIUBAHUS
TUTSL OTpe/IeNIEeHUsI TEHOTUIIAa OCOOM.

CuerieHHoe  HacienoBaHue npu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEOBaHUIO IeHOB. HapylieHne cuenieHus reHOB B PEe3yJIbTare
KPOCCUHTOBEpA.



XpOMOCOMHasl TEOPHUSI HACIECACTBEHHOCTH. | EHETHUECKUE KAPTHI.

I'enetnka momna. XpoMOCOMHOE ompeaesneHue mona. AyTOCOMBI U IOJIOBBIE
xpoMocoMbl. [omoramerHsle H rereporaMeTHble opraHu3mbl. HacnenoBanue
MIPU3HAKOB, CUEIICHHBIX C IOJIOM.

N3meHunBOCTh. BHUIBI ”3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACJIEACTBEHHAS.
Pone  cpenpl B HEHAcCIHEACTBEHHOM  HM3MEHUMBOCTH.  XapaKTEPHCTUKA
MOAU(PUKAITMOHHOW U3MEHYMBOCTU. BapualimoHHbIN psiJl M BapUallMOHHAST KPUBAs.
Hopma peaxkuuum npusHaka. KonmyecTBEHHbIE M KAYECTBECHHBIE NMPU3HAKH U UX
HopMa peakinu. CBOKWCTBa MOAU(DUKAIIMOHHON U3MEHYUBOCTH.

HacnenctBeHHasi, WM TeHOTUNUYECKas, HM3MEHUYMBOCTh. KomOuHaTHBHas
M3MEHYMBOCTh. Melo3 M TMOJOBOM MpOIEcC — OCHOBA KOMOWHATUBHOM
M3MEHYMBOCTU. MyTallMOHHAasi U3MEHYMBOCTh. Kitaccudukaius MyTanuii: reHHbIE,
XpOMOCOMHBIE€, TeHOMHBIE. HacToTa ¥ NMpUYUHBI MyTanuil. MyTareHHbIe (aKTOPBHI.
3aKOH TOMOJIOTHYECKUX PSJIOB B HacHeACTBEHHOM n3MenunBoctu H. Y. BaBuioga.

Buesnepnas HaCneACTBEHHOCTh U N3MEHYUBOCTb.

I'enetuka uenmoBeka. Kapumorun uyenoBeka. OCHOBHBIE METOABI TE€HETUKHU
YyeJI0oBeKa: I'eHeaJIOTHUECKHI, OJIM3HEIIOBBIM, IIMTOrCHETHYECKHUI, OMOXUMHUYECKUM,
MOJIEKYJIAPHO-TEHETHYECKUM. CoBpeMeHnHOE ONpeeIICHUE TE€HOTUINA!
MMOJTHOTEHOMHOE CEKBEHUPOBAHHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOUIBIO
[I1P-apanu3a. HacmencTtBenHple 3a00JIeBaHMS 4YelIOBEKAa: TEHHBIC OOJIC3HH,
0ONe3HU C HACIEACTBEHHOM MPEAPACHOI0KEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue u TreHeparuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHOMNBI
3I0POBOTO 00pa3a KU3HU, JUATHOCTUKH, MPOPUIAKTUKHU U JICUCHHS] T€HETUYECKUX
Oone3Hel. MenuKO-TeHeTUYECKOe KOHCYIBTUPOBAHUE. 3HAUCHUE MEIUIIMHCKON
T€HETUKH B IIPEIOTBPAICHUH U JICYCHUU TeHETUUYECKUX 3a001€BaHUI YETI0BEKA.

JleMoHCTpanMu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®puz, C. C. Yersepuxos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabauel ©W = CXEMBI: «MOHOTHOpUIHOE  CKpeIllMBaHUE M €ro
IIUTOTEHETUYECKasi OCHOBa», «3aKOH pACIICIVICHUS MU €ro IMTOreHeTHYecKas
OCHOBa», «3aKkoH YHCTOTBI rametT», «/lurubpunHoe CKpEIIIMBAHUE Y,
«uTonornueckue OCHOBbl ~ JUTHOPUJIHOTO  CKpEIIMBAHUS», «Meio3»,
«B3zaumonencTBue  ajseNbHBIX TE€HOB», «[e€HeTHYeCcKue KapThl PaCTCHUM,
KUBOTHBIX W 4YEJIOBEKa», «leHeThka IMoja», «3aKOHOMEPHOCTH HACJIEAOBaHUS,
CUCIUIEHHOTO C MOoJoM», «KapHOoThIbl 4eloBeKa W JKUBOTHBIX», «Buasbl
N3MEHUYHBOCTH, «MomaudukarmoHHas N3MCHUYMBOCTB>, «HacnenoBanmue
pesyc-(haktopa», «['eHeTrka rpynn KpoBu», «MyTallMOHHAs! U3MEHYUBOCTD>.



OOGopynoBaHue: MOACIH-AMIIMKAINN «MOHOTHOPHUIHOE CKpCIIHBAHUC,
«HemonHnoe nomuHupoBaHue», «JlurnbpumHoe ckpemmuBaHue», «llepexpéct
XpOMOCOM», MHKPOCKON W MHUKporpemnapar «Jpozoduna» (HopMma, MyTanuu
(hopMBI KPBUIIBEB M OKPACKHU TeNa), Tepbapuil «I'0pox moCEeBHOM».

JlaGoparopHblie U NpaKkTHYeCKUe PadoThbI:

JlabopatopHas pabora Ne 5. «M3ydyeHue pe3ynbTaToB MOHOTHOPUIHOTO H
JUTHOPUIHOTO CKPEIIUBAHUS Y APO30(UIIbI Ha TOTOBBIX MUKpOIIpenaparax».

JlaGoparopHas padora Ne 6. «M3yueHne MoaupuKarmOHHON M3MEHYUBOCTH,
MIOCTPOEHNE BAPUALIMOHHOIO PsAJia U BAPUALTMOHHOU KPUBOIL».

JlaGoparopHas pab6ota Ne 7. «AHanu3 MyTauuil y Apo30(HiIbl Ha TOTOBBIX
MHKpPOIIPENapaTaxs».

[Ipaktuueckass padora Ne 2. «CocTaBieHHME U aHaJU3 POAOCIOBHBIX
YCIIOBCKaA».

Tema 7. Cenexuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOT M H.

Cenekuusl Kak Hayka W OPOLIECC. 3APOKIACHHUE CEIIEKIUU U JOMECTUKALIUSL.
VYuenue H. WM. BaBunoBa o0 eHTpax MPOUCXOXKICHUS U MHOTOOOpa3usi KYJIbTYpPHBIX
pacteHuid. LleHTpBl MNPOUCXOXKAEHUS [IOMAIIHUX KUBOTHBIX. CopT, mnopona,
IITAMM.

CoBpeMeHHbIE METOJbI CeNeKIMU. MacCcoBbI U MHIWBHUAYATbHBIN OTOOpPHI B
CEJICKIMM pAacTeHUA W KUBOTHBIX. OIlEHKa 3KCTepbepa. bin3kopoacTBeHHOE
CKpeluBaHue — WHOpuAMHr. Yucras nuHusA. CKpelMBaHUE YHCTBIX JIMHUMU.
I'etepo3uc, wiu rubpuaHas cuna. HepoacTBeHHOE CKpelIMBaHUE — ayTOPHJIMHT.
Otnanénnas ruOpuauzanus u e€ ycrnexu. ICKycCTBEHHBIM MyTareHe3 U Moly4eHue
MOJUIUIONAO0B. [IOCTHIKEHUS CENEKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpacib MNPOU3BOACTBA. [ €HHAs WHKEHEPUS. OTambl
co3ganusa pexkomOuHantHOM JIHK wu TpaHcrenneix opranusmoB. Kietounas
nHxeHepus. Kierounble KyabTypbl. MHUKPOKIIOHAJIBHOE PAa3MHOXKEHUE PACTEHHUM.
KnonupoBanue BBICOKONPOAYKTUBHBIX  CEIBbCKOXO3SIMCTBEHHBIX  OpPTraHU3MOB.
Okonoruyeckue M dTHdeckue  npoodinembl. MO  —  reHeTHuecku
MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JleMoHCTpauuu:

IToprpetsi: H. U. Basunos, M. B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHoB.

Tabnmuubl U cxembl: Kapta «LleHTpbl TPOUCXOXKIAEHUS W MHOT000pa3us
KYJIBTYPHBIX pacTeHui», «[lopombl JOMAamHHUX JKHUBOTHBIX», «CopTa KyJbTYpPHBIX
pacteHuii», «Otnanéunas rudbpuauzamnus», «Padotel akagemuka M. @. MBanoBa»,
«[lonmumnongusa», «OOBEKTbI OUOTEXHONOTUU», «KileTouHblE KyIBTypbl U
KJIOHHPOBaHUE», «KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM>.



O6opynoBaHue: MyJISIKHU TJI0J0B U KOPHEIUIONOB JUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHul, repOapuii «CenbCKOX03sICTBEHHbIE PACTEHUS.

JlaGoparopHble U NpaKkTH4YeCKUue padoThbI:

Okckypcuss «OCHOBHBIE METOAbI M JOCTHKEHHSI CEJIEKIIMU DPACTCHUH W
YKABOTHBIX (Ha CEJICKIIHOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBIA ~ Y4acTOK, B  TEIUIMYHOE XO34MCTBO, J1abOpaTropuo
arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KITACC

Tema 1. DBonOIHOHHASA OMOJIOTHS.

[Ipennoceiku  BO3HMKHOBEHHUS 3BOJIOLNUOHHONW TEOPUU. IBOJIIOLMOHHAS
Teopusi U €€ MecTo B OWONoruu. BiusiHue 3BONIONMOHHON TEOpPUM HA pa3BUTHE
OMOJIOTHH U IPYTUX HayK.

CBugerenscTBa 3BOMONUHU. [laneoHTONOTMYECKHE: TMOCIEN0BATEIBHOCTD
MOSIBJIEHUST BHJOB B MaJCOHTOJIOTMYECKON JIETOMUCH, MEPEXOIHbIE (OPMBI.
buoreorpaduueckue: cxoactBo u paznuune ¢payH u Giop MaTEPUKOB U OCTPOBOB.

OMOpHUONIOTUYECKHUE: CXOJICTBA M pa3inyus 5SMOpPUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJOTHYHBIE, aHAJIOTHYHBIE,
PYIUMEHTApHBIE OpraHbl, araBU3MbL. MOJIEKYISIPHO-OMOXUMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH W OCHOBHBIX META0OJIMYECKHX IMyTeH y BceX
OpraHU3MOB.

OpomonuoHHas teopus Y. Jlapuna. llpeanoceulkn BO3HUKHOBEHUS
napBUHU3MA. JIBWOKYIIME CHJIBI JBOMIONMM BUIOB 1o JlapBuHy (M30BITOUYHOE
Pa3MHOXKEHHE TPU OTPAHUUYEHHOCTU PECYpPCOB, HEOMNpeIesEHHAs U3MEHUYUBOCTD,
O0opb0a 3a CylecTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunretnueckas teopus 3Bosronuu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBomtonus. [lomynsaius kak eAMHUIA BUIA U 3BOJIOLIHH.

JIBrokymre cuiibl ((hakTopbl) ABOMIONUU BUAOB B Ipupoae. MyTallmoHHBIHI
MpoIlecC U KOMOWHATUBHAS W3MEHYMBOCTh. [lomynsiuoHHBIE BOJHBI U Apeild
reHoB. M3omsiius u Murpanus.

EcrectBennsiii otO0p — Hanpapiswomuil  Qakrop 3Bomonuu. Dopmbl
€CTEeCTBEHHOT0 0TOOpAa.

[IpucnocobseHHOCTh OpPraHu3MOB Kak pe3yiabrar 3Boouuu. [Ipumeps
MPUCIIOCOOJIEHUI Y Oprannu3MoB. ApoMop(hO3bl U UIHOATATITALINH.

Bun wu BumooOpazoBanue. Kputepunm Buga. OcHOBHBIE  (HOPMBI
BUJ1I000pa30BaHus: reorpauueckoe, IKOJIOTUYECKOe.

MakposBomtonusi. DopMbl  3BOMONUHU:  (UIETUYECKAs,, JIUBEPreHTHas,
KOHBEpIreHTHasl, napajuienbHas. HeoOparuMocTh 3BOTIOLHH.



[IpoucxoxaeHne OT HeCHEUUWAIM3UPOBAHHBIX MNpenkoB. [Iporpeccupyromas
crienuanu3anus. AnanTuBHas paguanus.

JleMoHCTpanMu:

[Toprpetsi: K. Jlunnen, XK. b. Jlamapk, Y. [Japsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkenb, @. Mromnep, A. H. CeBepros.

Tabnuupl u cxembl: «Pa3BUTHE OPraHUYECKOr0 MUpPA Ha 3emiie», «3apObIIIN
MMO3BOHOYHBIX  JKUBOTHBIX»,  «ApXeonTepukc»,  «Dopmbl  OOpbOBI  3a
CylecTBOoBaHuEe», «EcTecTBeHHBIN 0TOOP», «MHOrOo00Opa3ue COPTOB PACTCHHIA»,
«MHoroo6pa3ue IIOPOL KUBOTHBIX», «[lomymamum», «MyTanuoHHas
W3MEHUYHUBOCTh», «Apomopdo3bl», «aunoamanrarmun», «OO0Ias aereHepamus»,
«/IBmKymue Cuibl 3BOIONMW», «Kapra-cxema wMapmpyra nyremectsus Y.
HlapBuHa», «boprba 3a cymiecTtBoBaHUE», «[IpHUCIOCOOIEHHOCTh OPTraHU3MOB»,
«['eorpaduyeckoe BU1000pa3oBaHNEe», «IKOJIOTHUSCKOE BHI000PA30BAHUC.

OOGopynoBaHue: KOJIJIEKIMS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMHU OKPAaCKH,
Ha0oOp IJIONOB U CEeMsiH, KoyuleKiusi «lIpumepsbl 3alUTHBIX MPUCIOCOONEHUN Y
AKUBOTHBIX», MOJleNIb «OCHOBHbIC HANpPABICHUS SBOIIOLUN», O0bEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3Ta IMTO3BOHOYHBIX>.

buoreorpaduueckass kapra wmupa, Kowiekius «DopMbl COXpaHHOCTH
HCKOMAEMbIX JKMBOTHBIX W pacTeHHi», Mojenb ammimkanus «llepekpéct
XpOMOCOM>», BlakKHbI€ TIpenaparsl «Pa3Butre HacekoMoro», «Pa3Butue JsArymkm»,
Mukpornpemnapar «/[po3zodpuna» (Hopma, mytanuu (OpPMBI KPBUIbEB M OKPACKHU
Tena).

JlaGoparopHble U NpaKTHYeCKUe PadoThbI:

JlaGoparopHass pabora Ne 1. «CpaBHeHHE BHIO0B IO MOP(HOIOTHIECKOMY
KPUTEPUIO».

JlaGoparopHas padora Ne 2. «Onucanue mpucnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOIO XapaKTepar».

Tema 2. Bo3HHKHOBEeHHE U Pa3BUTHE KU3HU HA 3emuie.

JloHayyHbBIE MNpEICTABICHHUS O 3apOXKJICHUM >KU3HHU. HayuHble TUIIOTE3BI
BO3HUKHOBEHMUSI KU3HM Ha 3emiie: aOuoreHe3 M MaHCHepMus. XUMHUYECKas
ABOMIONMUA. AOUOTEHHBIA CHHTE3 OPraHMYECKUX BEIIECTB U3 HEOPraHUYECKUX.
DKCIEpUMEHTANBHOE MOATBEPKICHUE XUMHUUECKON HBONIOLMHU. HayanpHbIe 3Tansbl
ouonornueckoi sBomtonuu. ['unoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYP ¥ BO3HUKHOBEHHE HPOTOKIETKU. lIepBble KIETKHM M HMX 3BOJIIOLUSL.
DOpMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xn3Hu Ha 3emie no spam U nepuonam. Karapxein. Apxelckas u
nporepo3oiickas 3pbl. Ilaneo3olickas 3pa u e€ mnepuoabl: KeMOpPUUCKUH,
OPJIOBUKCKUU, CHUTYPUUCKNN, TIEBOHCKU, KAMEHHOYTOJIbHBIN, IIEPMCKUM.



Me3o030iickast 3pa U €€ NepUobl: TPUACOBBIN, IOPCKUNA, METOBOM.

Kalino3olickass »spa u €€ nmepuoibl: MaJlEOTCHOBBIA, HEOTCHOBBIN,
AHTPOITOTE€HOBBIN.

XapakTepuCTUKa KJIMMAara U TE€OJOTMYECKUX MpoueccoB. OCHOBHBIE 3Talbl
ABOJIIOIMM PACTUTENIBHOTO M KUBOTHOTO Mupa. Apomopdo3bl y pacTeHuil u
XKUBOTHBIX. [losiBNIeHUE, paciBET U BBIMUPAHHE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4YeCKOro MHpa KaK OTpakeHHe »HBOIMOLUU. (OCHOBHBIE
CHUCTEMAaTUYECKNE TPYNIIbl OPTaHU3MOB.

DBOJIIOLMA YEJIOBEKA. AHTPOIOIOTHS KaK HayKa. Pa3BuThe mpencTaBiIeHU O
MPOUCXOXKIAEHUHN YeJoBeKa. Meronbl u3ydyeHuss anTponoreses3a. (CxoncTa u
pa3Iu4Ms YEJI0BEKa U )KUBOTHBIX. CHCTEMATUYECKOE MOJ0KEHUE YETIOBEKA.

JIBroKyiue CHUJIBI (pakropsrl) AHTPONIOTEHE3A. Hacnencreennas
M3MEHYMBOCTh U  €CTECTBEHHBIM o0TO00p. OOIIecTBEeHHbI 00pa3 JKHU3HH,
W3TOTOBJIEHUE OPYIUM TPYAa, MBIIIEHUE, PEYb.

OCHOBHBIE CTaAUU U BETBU SBOJIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, HeloBeK
ymenbid, Yemoek npsMmoxomsamuii, YenoBek HeaHIepranbCkuil, YenoBek
pasymubIil. Haxonku HCKONaeMmbIX OCTAaTKoOB, BpeMs CYIIECTBOBaHHUS, 00JIacTh
pacrpocTpaHeHust, 00bEM rOJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYAUSL.

YenoBeueckue pacbl. OcCHOBHbIE  OONbLIME  pachl:  €BPOIEOUIHAS
(eBpa3miicKasi),  HETpoO-aBCTpajouAHas  (IKBaTOpualibHAs),  MOHI'OJIOHMJIHAS
(a3uarcko-amepukaHnckasi).  UepThl  IPUCHOCOOJNEHHOCTH  MpEACTaBUTENEH
YEJOBECYECKMUX paC K YCIOBHSM CYIIECTBOBaHMS. EJIMHCTBO YEIOBEUECKHX pac.
Kputuka pacusma.

JleMoHCTpanMu:

[Toprpetsr: @. Penau, JI. ITactep, A. M. Onmapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmnupel u cxeMbl: «Bo3HukHoBeHHEe COJIHEYHONH CUCTEMEBI», «Pa3BuUTHE
OpraHuyeckoro mupa», «PacturenbHas  KieTka», <« KUBOTHasi  KIIETKa»,
«[Ipokapuornueckas kineTka», «COBpPEMEHHas CUCTEMa OPraHUYECKOTO MHpPa»,
«CpaBHEHHE aHATOMUYECKUX YEpPT CTPOCHUSI 4YEJIOBEKa M YETOBEKOOOPA3HBIX
00e3bsH», «OCHOBHBIE MeCTa MAJEOHTOJIOTMYECKHX  HAXOJOK  MPEIKOB
COBPEMEHHOIO 4YeJIOBEKa», «JlpeBHenmmue moan», «/peBHue mogm», «llepBbie
COBPEMEHHBIE JIFOIN», «HeIOBEYECKHUE Pachl».

OG6opynoBaHue: MYJISDKH «IIpoucxoxaenue YEeJIOBEKA» (OrocThI
aBCTPAJIONUTEKA, MHUTEKAHTPONa, HEaHJepTalblla, KPOMaHbOHIIA), CJIENKH WU
M300paXKeHUsT KAMEHHBIX OpYIui NEpPBOOBITHOIO YeEJNOBEKa (KaMHHU-YOMMEPHI,
pyouna, ckpebsia), TEOXpoHOJIOTHYECKas Talnuia, KOUIeKIHus  «DopMbl
COXPaHHOCTHU UCKOMAEMBbIX KMBOTHBIX U PACTCHUI».



JlaGoparopHble U NpaKkTH4YeCKUe PadoThbI:

[Ipaktuueckas pabora Ne 1. «/M3yueHue HMCKOMaeMbIX OCTATKOB PACTEHUHN U
YKUBOTHBIX B KOJUIEKLIUSX>.

OKCKypcus  «DBOJIOLMA  OPraHMYECKOoro  Mupa Ha  3emiue» (B
€CTECTBEHHO-HAYYHbIN WA KPAaeBEIUYECKUN My3€il).

Tema 3. Opranusmsl U OKpy:Kawoas cpeaa.

DKOJIOTHS KaK HayKa. 3aJa4d M pasieibl SKOJOTUU. MeTonbl 3KOIOTHYeCKUX
HCCIIEIOBAHUI. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOWUTaHUS OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3AYIIHAs, MOYBEHHAs,
BHYTPHUOPraHU3MEHHAS.

Okonoruyeckue Qakropbl. Kraccudukanuss 5SKOIOrMYECKHX (PAKTOPOB:
abuotnueckrue, OMOTHUYECKHME U AHTPOINOreHHble. JleHCTBHE HSKOJIOTMYECKHUX
(hakTOpOB HA OPTraHU3MBI.

AbOuornueckue (pakTopbl: CBET, TeMIEparypa, BIAXHOCTb. DOTONEPUOIU3M.
[IpucriocobsieHst  OpraHU3MOB K  JIEUCTBUI0O  a0MOTHYECKUX  (PAKTOPOB.
buonornyeckne puTmsl.

buotnueckue gakropsl. Buasl 6MoTHUecKUX B3aUMOACHCTBUM: KOHKYPEHIINS,
XUIIIHUYECTBO, cuMOM0O3 U ero ¢opmbl. [lapasutusm, koomepaunus, MyTyaJiu3M,
KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIECOHUYECTBO). AMEHCAIU3M, HEUTPaIU3M.
3HaueHre OMOTUYECKUX B3aUMOACHUCTBUM I CYIIECTBOBAHUS OPraHU3MOB B
MPUPOAHBIX COOOIIECTBAX.

OKOJOTHYECKUE  XapaKTepUCTUKH nonyasiuuu. (OCHOBHBIE —IOKa3aTeld
MOMYJSALMU: YUCIEHHOCTh, IUIOTHOCTb, POXKIA€MOCTb, CMEPTHOCTb, HPUPOCT,
Murpanus. J[nHaMuka 4uCcI€HHOCTH MOMYJSLUU U €€ PEeryJIsiusl.

JleMoHCTpanMu:

[Moptpetsr: A. I'ym6oasaT, K. @. Pynbe, O. ['exkens.

Tabnuubr u cxembl: kapta «[Ipupoansie 30HbI 3emin», «Cpenpl oOUTaHUSA
OpraHu3MoB», «®@otonepuoausm», «llomymsnun», «3aKOHOMEPHOCTH pPOCTa
YUCJIEHHOCTHU NONYISIUU UHPY30puu-Tydhenbku», «[luiespie nemnm».

JlaGoparopHble U NpaKTHYeCKUe PadoThbI:

JlabopatopHas pabota Ne 3. «Mopdonoruueckne 0COOEHHOCTH PacTEHUH U3
Pa3HBIX MECT OOUTAHUS».

JlabopatopHas padora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTUE YEPEHKOB
KOJICyCa».

[Ipaktuueckas padbora Ne 2. «[lomcu€r MIOTHOCTH MOMYMSALMI Pa3HBIX BUAOB
pacTeHun».

Tema 4. Cool0uiecTBa ¥ IKOJI0THYECKHE CUCTEMBbI.



CoobmiecTBO opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUJIOBaf,
MPOCTPAaHCTBEHHAs, Tpoduueckas (nuiuenas). Bunbl-nomMmuHanTel. CBA3M B
OHoLIEHO3E.

DKOJIOTUYECKHE CHCTeMBI (PKocHcTeMbl). IloHaTue 00 »dKocucreme u
ouoreoneHoze. @OYHKIUMOHATIBHBIE KOMIOHEHTHl 3KOCHUCTEMBI: MPOAYLIECHTHI,
KOHCYMEHTHI, pelyleHThl. KpyroBopoT BEIIECTB M MOTOK SHEPTUH B SKOCHCTEME.
Tpoduueckue (NMuilEeBbIE) YPOBHU OSKOCHCTeMBI. [luleBble 1emu U CETH.
OcHOBHbBIE TMOKa3aTeM HSKOCHCTEMBI: OnoMacca, NPOAYKIUSA. OKOJIOTUYECKHUE
MUPaMUJIBI:  MPOAYKIHMH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCUCTEM:
YCTOMYUBOCTb, CAMOPETYIsALus, pa3Butre. CyKueccusl.

[IpuponHbie 3KOCHUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMA XBOWHOTO
WJIU IIUPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOTEHHbIE ~ DKOCUCTEMBI.  ATpPO’KOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonoruueckoe u X035MCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznHooOpasue kak (akTtop ycToHuuMBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOTHYECKOTO pa3HOoOOpa3us Ha 3eMIie.

Vuenue B. U. Bepnaackoro o Ouocdepe. I'paHunpi, coctaB U CTPyKTypa
ouocoeprl. Kupoe BemectBo u ero (ynkuuu. OcobeHHOCTH Ouocdepsl Kak
mo0anbHOM 3KOCHCTEMBI. J(MHamMuyeckoe paBHOBecME M oOpaTHasi CBA3b B
ouocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXMMHUYECKHE LUKIIBI 3JIE€MEHTOB (yIiepoaa,
azota). 30HaJIbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMau. AHTPOINIOTeHHbIE U3MEHEHUS B Ouocdepe.
['moGanbHbIe SKOJIOrUYECKHE TPOOIEMBI.

CocymiecTBoBaHre IpUPObI U yenoBedecTBa. CoxpaHeHue OnopazHooOpaszus
KaK OCHOBa yCTOMUMBOCTH Ouocdeprl. OCHOBa palMOHAIBLHOTO YIpaBICHUS
MPUPOAHBIMU PECYpCaMU U MX UCIMOIb30BaHKE. J[OCTHXKEHHST OMOJIOTMU U OXpaHa
MPUPOJIBI.

JleMoHCTpanMu:

[Toprpetsi: A. Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuiel 1 cxeMbl: «llumieBbie 1enu», «bHOLIEHO3: COCTaB M CTPYKTypa»,
«[Ipuponnsie coobmiecTBa», «llenn mnuTaHUsA», <«IKOJIOTHUYECKAs MMHUPAMUIA»,
«buocdepa u yenoBek», «IKOCHUCTEMA HMIUPOKOIUCTBEHHOTO Jeca», «IKOCHCTEMA
XBOMHOTO  Jieca», «bHoleHo3  BogoéMa»,  «ArpouneHo3», «lIpumepHbie
AHTPOTIOTEHHBIE  BO3JICUCTBUA Ha  TOpUPOAY», «BaxHelline HMCTOUHHKHU
3arps3HEHUs] BO3JyXa W TPYHTOBBIX BOA», «llouBa — BakHelmIasi coCTaBIsIONIas
ouochepbr», «DakTophl Aerpananuu mnous», «llapHukoBsiii 3gdexT», «DPaKkTopbl
paguOaKTUBHOTO 3arpsisHEHUss Ouocdeprl», «OO0mas crpykrypa Ouochepbi»,



«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocdepsl»,
«KpyroBopor yriiepona B 6mocdepe», «KpyroBopor azora B mpupozae».

OOGopynoBanue: Moelb-alIUIMKaIus «TUIHIHBIE OHOIEHO3BI», TrepOapHid
«PactutenpHBIe COoOOMMIECTBa», KOMICKIMN «bromeHo3», «Bpeaurenn BakHEHIIHX
CETBCKOXO3MCTBEHHBIX KYJIBTYp», TepOapUy U KOJUICKITUN PACTCHUH U )KHBOTHBIX,
MpUHAAIEKAINE K Pa3HBIM SKOJOTHMYECKHM TpyIIaM OfHoro Buaa, KpacHas
kaura Poccuiickoit @exnepanu, M300pakeHUs OXpaHSEMbIX BUIOB PACTEHUU U
KUBOTHBIX.



IVDTAHUPYEMBIE  PE3VJIbTATBI OCBOEHMA  IIPOI'PAMMLI 110
bNOJIOI'MNM  HA  BA3OBOM  VYPOBHE  CPEJAHEI'O  OBIIEI'O
OBPA3OBAHUA

Commacio ®I'OC COQO, ycraHaBnuBarOTCA TpeOOBaHUA K pe3ylibTaTaM
OCBOCHHUs  OOy4YaroIIMMHCSA MpOorpaMMm CcpeaHero oOmero oOpa3oBaHUS:
JTUYHOCTHBIM, METANIPEAMETHBIM U MPEAMETHBIM.

JIMUYHOCTHBLIE PE3YJIBTATbBI

B cTpykType JMYHOCTHBIX pE3yJIBTaTOB OCBOEHHS Ipeamera «buonorus»
BBIJICJICHBI CJICIYIOIINE COCTABISAIONINE: OCO3HAHME OOYyYalOIIMMHUCS POCCUUCKOU
rpakIaHCKOW UJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
W CaMOOIpEJeNICHUI0, HalWu4yhue MOTHUBAIMM K  OOydeHHI0  Ouoioruw,
IIeJICHANPaBJIEHHOE pa3BUTHE BHYTPEHHHUX YOEKICHUW JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M HCTOPUUYECKUX TPaIUIIUM Pa3BUTHS OMOJIOTHYECKOTO
3HAHUsI, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCSI PYKOBOJCTBOBATHCS B CBOCH
NESITEIBHOCTH IIEHHOCTHO-CMBICJIOBEIMU  YCTAaHOBKaAMU, MPHUCYIIMMU CHCTEME
OMoOJIOTHYECKOTr0  O0pa3oBaHUs, HaJIWYUE DKOJOTHYECKOro IPaBOCO3HAHUSA,
CITIOCOOHOCTH CTAaBUTH LIEJIM U CTPOUTH KU3HECHHBIC TIJIaHBI.

JIngyHOCTHBIC PE3YJBTaThl OCBOEHUS MpeameTa «buonorus» moCTUraroTcs B
€IUHCTBE YYEOHONW U BOCHIHUTATEIBHON JEATEIBHOCTH B COOTBETCTBHUH C
TPAJAUIIMOHHBIMM ~ POCCHUMCKMMHU  COIIMOKYJIBTYPHBIMHU,  HCTOPHUYECKUMU  H
JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U
HOpMaMH  TIOBEJIGHHMS U CIOCOOCTBYIOT  TpolieccaM  CaMOITO3HaHUS,
CaMOBOCIIMTAaHUSI M CaMOPA3BUTHS, PA3BUTHS BHYTPEHHEW IO3UIMU JUYHOCTH,
MaTpUOTU3MA, YBAKECHHS K 3aKOHY W MPABOMOPSIKY, YEIOBEKY Tpyda U CTapiieMy
MOKOJICHUIO, B3aUMHOTO YBa)XXEHHUS, OCPEKHOTO OTHOIICHUS K KYJIBTYPHOMY
HACJEAUI0 U TPAJAUIHUAM MHOrOHaIMOHAJIBLHOrO Hapona Poccuiickori denepannu,
MPUPOJIEC U OKPYKAIOIIEN CPELIE.

JIngyHOCTHBIE pe3yiabTaThl OCBOCHHS yd4eOHOro TmpeaMeTra «buomorus»
JIOJDKHBI OTPa)kKaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOICTBOBATHCS
copMupOBaHHONW BHYTPEHHEM TMO3UIIMEH JMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpHMEHTAIMH, TO3UTHUBHBIX  BHYTPEHHHMX  YOEXKJIECHUH, COOTBETCTBYIOIIHMX
TPAaJAUITMOHHBIM IIEHHOCTSM POCCHIHCKOIO OOINECTBa, paCIIMPEHUE KU3HEHHOTO
OTBITA W OMBITA ACATEIHHOCTH B IMPOIECCe Pealn3ali OCHOBHBIX HampaBICHUM
BOCTIIUTATEIILHOU 1€ TETbHOCTH, B TOM YHUCJIC B YaCTH:

1) rpaxaaHCcKOro BOCTIUTAHMSI:



chopMHUPOBAaHHOCTH T'PAXKIAHCKON MO3UIIMU 00YJarOMIETOCsS KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUMCKOTO OOIIECTBA;

OCO3HaHHWE CBOMX KOHCTUTYIIMOHHBIX IIpaB U OOS3aHHOCTEH, YyBaKCHHE
3aKOHA W MPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM JAEATEIBHOCTH TIPU CO3JAaHUU
y4EOHBIX TMPOEKTOB, PEIICHUU YYEOHBIX M TO3HABAaTEJIbHBIX 3a71a4, BBIMOIHEHUH
OMOJIOTHYECKUX AKCTIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENENATh COOCTBEHHYIO TMO3WIMI0 TI0 OTHOIIEHHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HHU U OOBSICHSTH €€;

YMEHHE YYMTBIBaTh B CBOUX JACHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICCTBUS JIIOJIEH C pa3HBIMU YOCKIECHUSIMHU, KYJbTYPHBIMH IIEHHOCTSIMH U
COLIMAJIBHBIM TOJ0KEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IMPOILECCE COBMECTHOTO BBINIOJHECHUS
y4eOHBIX, IIO3HABATEJIbHBIX M HCCIEAOBATEIBCKUX 3a7ad, YBaXUTEIHbHOTO
OTHOIIICHUS K MHEHHUIO OIIMOHEHTOB IIPpH OOCYXIAEHUM CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJIep>KaHUS;

TOTOBHOCTh K TYMAHUTAPHOM W BOJIOHTEPCKOU AEATEIBHOCTH;

2) NATPHOTHYECKOT0 BOCTIMTAHMS:

c(hopMHUPOBAaHHOCTH POCCUMCKOM IpaKJaHCKOW MICHTUYHOCTH, MaTPUOTU3MA,
YBOKEHUSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Tiepen PoanHoi, ropaoctu
3a CBOM Kpail, cBOO PoauHy, CBOW SI3bIK W KYJBTYpPYy, MPOILIOE W HACTOAIIEE
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACICIHUIO U MaMSITHUKAM MPUPOIBI,
TOCTHXEHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIIGHUBATh BKJIAJT POCCHUCKUX YYEHBIX B CTAHOBIICHHE W
pa3BUTHE OWOJIOTUH, IOHUMAaHUs 3HAYeHUs OWOJOTMM B TMO3HAHWUU 3aKOHOB
MIPUPOJIbI, B )KU3HHU YEJIOBEKA M COBPEMEHHOIO OOIIECTBA;

uaeHas yOeXJAEHHOCTh, TOTOBHOCTh K CIyXeHHIO M 3amuTe OTedecTra,
OTBETCTBEHHOCTH 3a €T0 CyAs0Y;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

OCO3HAaHUE TYXOBHBIX IEHHOCTEW POCCUMCKOrO HAPO/a;

chopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHHUBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHPYSICh Ha MOPaTbHO-HPAaBCTBEHHBIC HOPMBI U [ICHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIajia B MOCTPOEHHUE YCTOMYHUBOTO OYIYIIIErO;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POAUTEIISIM, CO3/IAHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPHUHSATUA IEHHOCTEM CEMEMHOMW JKM3HU B COOTBETCTBHM C
TpaaulusMu HaponoB Poccuu;



4) 3cTeTH4€eCKOro BOCIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOTO H
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHUM;

MMOHUMAaHKE 3MOILIMOHAIIBHOTO BO3AEHCTBHUS )KUBOUM MPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHHIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH KAYE€CTBA TBOPUECKON JTUYHOCTH;

5) ¢usnueckoro BocnUTaHuA, (GOPMHPOBAHUSI KYJbTYPbI 310POBbS H
3MOLMOHAJBLHOTO 0JIArONOTy U :

MOHMMaHWEe W pealu3alus 370pOoBOro MW 0Oe3omacHOro obOpa3a KU3HU
(310poBOE  TUTaHHWE, COOJIONCHUE TUTHEHUYECKUX MpaBUiI U HOPM,
cOalaHCHUPOBAHHBIM pEXUM 3aHSATUH M OTAbIXa, peryiaspHas (dunyeckas
aKTUBHOCTh), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3MUECKOMY U NICUXUYECKOMY 3/I0POBBIO;

MOHUMAaHHE [IEHHOCTU TpPaBWI HUHAUBUIYAJIBHOTO M  KOJJIEKTUBHOTO
0€30IacCHOr0 MOBE/ICHUS B CUTYAIUSX, YTPOKAIOIIUX 3J0POBbIO U XKU3HU JIFOJIEH;

OCO3HAaHME TOCJEACTBUN M HEMPUSATUS BPEAHBIX MPUBBIYEK (yHNOTpeOIeHUs
aJIKOTOJIs1, HAPKOTUKOB, KypEHHS);

6) Tpy10BOI0 BOCTIUTAHMSI:

TOTOBHOCTH K TPYyAY, OCO3HAHHE [IEHHOCTU MacTEepCTBa, TPYAOTII00UE;

TOTOBHOCTh K AKTHBHOM JAEATEIBHOCTU TEXHOJOTUYECKOM M COLMAJIbHOU
HaIpaBJIE€HHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CaAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO J€ATEIbHOCTD;

UHTEpeC K pa3iaudHbiM chepaMm npodecCHoHAIbHON AeSTEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccud U PeaJu30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30oBaHUIO U C€amMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEH KU3HMU;

7) 3K0JI0THY€eCKOT0 BOCIIUTAHUA:

AKOJIOTMYECKH 11eJ1IeCO00pa3HOe OTHOIICHHUE K MPUPOJIE KAK UCTOUYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYyIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHA SKOJIOTHYECKON KYIbTyphl: MOPHOOPETEHHE OMbITa
IJIAHUPOBAHUSL TIOCTYNIKOB M OIEHKM WX BO3MOXHBIX TOCJIEACTBUN s
OKPY>KaIOIIEH CPEebI;

OCO3HaHHE TII00ANBHOTO XapaKTepa 3KOJIOTUYECKUX MNpoOieM U MyTel HuX
pelieHus;

CIIOCOOHOCTh HUCIIOJIB30BaTh MPUOOpPETaeMble MpPU HU3YYEHUH OHOJOTUH
3HAHUST W YMEHHUSI TMpPU pEIIeHHH MpoOJeM, CBA3aHHBIX C palUOHAIBHBIM
MPUPOAONOIL30BaHHEM  (COONMIOAEHUE  MpaBW  MOBEACHUS B  MPHUPOJE,



HalpaBJICHHBIX Ha COXPAaHEHHWE PABHOBECHS B JKOCHUCTEMAax, OXpaHy BHJIOB,
IKOCUCTEM, OUochephl);

AKTUBHOE HENPUATHE AEUCTBUM, PUHOCAILNUX BPEIl OKPYKAIOILIEH TPUPOTHON
cpene, YMEHHE MPOTHO3UPOBATh HEOJArOMpHUSATHBIE AKOJIOTHUYECKUE IOCIEICTBUS
NpeINPUHUMAEMBIX JEUCTBUI U MPEAOTBPAILIATh UX;

HaJIMYME Pa3BUTOTO DKOJOTHYECKOTO MBIIUICHHUS, SKOJIOTUUECKON KYJIBTYPHI,
OIIBITa eI TETLHOCTH SKOJIOTHYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCSI MMM B IMO3HABATEIbHOM, KOMMYHUKATUBHOM W COIMAJIBLHOU
MPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTHYECKON JIEATEILHOCTH AKOJIOTHUYECKOU
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

chopMHUPOBAaHHOCTh MHMPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAyKH U OOIIECTBEHHOMN MPAaKTHUKH, OCHOBAHHOTO Ha JHAJIOTe
KYJIBTYp, CIIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YHUTATENIbCKOM KYIBTYphl KaK CpEACTBa
B3aUMOJICCTBUS MEXKTY JIOABMH U TTO3HAHUS MUPA;

MOHUMaHue crenuduKkd OWOJOTHMM KaK HayKd, OCO3HAaHHS €€ poJh B
(hOpMHUPOBAHUHU PALMOHATBLHOIO HAYYHOTO MBINUICHUS, CO3AaHUM II€JIO0CTHOIO
MpEeJCTaBICHUS 00 OKpYy)KalollleM MHUpEe KaK O €IWHCTBE IPHUPOJbI, YEIOBEKA U
oO1iecTBa, B TO3HAHWM TPUPOJIHBIX 3aKOHOMEPHOCTEH M pEIICHHUU MpodiIeM
COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OHOJIOTUM JJIsi COBPEMEHHOW ITMBUIIM3ALINM:
obOecrieueHHs] HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3JJaHHE IEPCIEKTUBHBIX
OMOTEXHOJOTHM, CHOCOOHBIX  peliaTh  PEeCypCHbIE  MPOOJEMBbI  pa3BUTHS
YeJI0BEYECTBA, MOKWCKA MyTeH BbIXOAA W3 MIOOANBHBIX YKOJOTHYECKUX MPOOJIeM U
obecrieueHHs  Mepexola K  YCTOWYMBOMY  Pa3BUTHIO,  PallMOHAIHLHOMY
HCTIOJIb30BAaHUIO TIPUPOAHBIX PECypcoB M (OPMHUPOBAHHIO HOBBIX CTaHIAAPTOB
JKM3HU,

3aMHTEPECOBAHHOCTh B TMIOJYyYCHUH OHOJIOTHYECKUX 3HAHUU B IENIAX
MOBBIIICHUSI  OOIIEH  KYJIbTypbl, €CTECTBEHHO-HAy4HOM TPaMOTHOCTH, Kak
COCTaBHOM 4YacTH (DYHKIIMOHAJIBHOW T'PaMOTHOCTU OOywaromuxcs, (popmupyeMoin
MIpU U3Y4YEHUU OUOJIOTHH;

MMOHUMaHUE CYIIHOCTH METOAOB IO3HAHUS, MCIIONB3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTH HCIOJb30BaTh IIOydyaeMble 3HAHUA IS aHalu3a H
OOBSICHEHHS SIBICHUM OKPYXKAIOIIEro MHUpa W MPOUCXOASANIUX B HEM H3MEHEHUH,
yMEHHE JejlaTh OOOCHOBAaHHBIE 3aKJIIOYCHHUsS Ha OCHOBE HAy4HBIX (PAKTOB U
MMEIOIMXCS TaHHBIX C IEIbI0 MOJYYEHUS JOCTOBEPHBIX BHIBO/IOB;



CIIOCOOHOCTh CaMOCTOSITEIBHO MCIOJB30BaTh OWOJIOTMYECKHE 3HAHUS IS
pelieHus npooyieM B pealibHbIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAaHHME IEHHOCTU HAy4YHOWU JESITENIbHOCTH, TOTOBHOCTH OCYILIECTBIATH
MPOEKTHYIO U UCCIIEN0BATENIbCKYIO A€ TEIbHOCTh MHINBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3OBaHHUIO U
CaM000pa30BaHUI0, K AKTHUBHOMY IIOJIy4YEHUIO HOBBIX 3HAHUW IO OHOJIOTHH B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAINIPEIMETHBIE PE3VYJIbTATbI

MertanpeamMeTHble pe3yiabTaThl OCBOCHHUS Yy4deOHOro mpeaMmera «buomgorus»
BKJIIOYAIOT: 3HA4YMMble Ui (POpPMHUPOBAHUS MHMPOBO33PEHUS  OOYUAIOIIUXCS
MEXIUCIUTUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIeHAyYHbIE TOHSTHS, OTPa’Karollne
IIEJIOCTHOCTh HAy4YHOH KapTUHBI MHpa MW CHEHU(PUKY METOIOB ITO3HAHUS,
HCTIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, HEPTHS, SBICHHUE, MPOIECC,
cucTeMa, Hay4yHbId (DaKT, MPUHIIUAI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
WcclieioBaHue,  HaOIIOAEHUE,  W3MEpPEHHE,  OKCIEePUMEHT U JPYTrHuXx),
yHUBEpCaAJIbHbIE y4YeOHBbIE JeHCTBUS (MO3HABATeNbHBIE, KOMMYHHKAaTHBHBIC,
PETYISTUBHBIE), o0OecrnieunBaroye dbopmupoBanue (yHKIHOHAIBHON
rPaMOTHOCTH M COIHUAJBHOW  KOMIIETCHIIMM OOy4YalolMuXCs, CIOCOOHOCTD
0o0y4Jarommxcs HCITOJb30BaTh OCBOCHHBIC MEXTUCIIUTUTMHAPHBIE,
MHPOBO33PEHUYECKHNE 3HAHWS W  YHHMBEpcajbHble Yy4eOHBIE JICHCTBHS B
MMO3HABATEJIbHOW U COLMAIIBHON MPAKTHKE.

MeranpeameTHbie pe3ynbTarbl OCBOCHHUS IPOrpaMMbl CpPEIHEro OOIIero
00pa30BaHMs JTOJKHBI OTPAXKATh:

OBaanenne YHHBEPCAJIbHBIMH Yu4eOHbIMH NMO3HABATEJIbHbIMH
JeUCTBUSIMU:

1) 6a30BbIe JJOrnueckmne AeiicTBUA:

CaMOCTOSITEIbHO  (OPMYITHPOBaTh W aKTyaJM3UPOBaTh  IpoOJiemy,
paccMarpuBarh €€ BCECTOPOHHE;

HCTOJB30BaTh IPH OCBOCHMHM 3HAHUM TPUEMBI JIOTHYECKOTO MBIIIICHUS
(aHanu3a, CHHTE3a, CpaBHEHUsI, KiIaccupUKaIlui, 0000IIeHNs), PACKPHIBATh CMBICIT
OMOJIOTHUYECKUX MOHATHUU (BBIACIATh UX XapaKTEpHbIE MPU3HAKH, YCTaHABIWBATH
CBSI3U C IPYTUMHU MOHATUIMU);

ONpENeNATh IEJNH JEATEIbHOCTH, 3ajlaBas IapaMeTpbl M KPUTEPUH HX
JTOCTH)KEHUS, COOTHOCUTH PE3YJbTaThl ACATEIBHOCTH C MOCTABICHHBIMU LIECJISIMU;

HCTIOJIb30BaTh OMOJIOTHYECKUE MOHATHSA Il OOBbACHEHUS (PAKTOB U SIBICHUU
KUBOW IPUPOIBI;



CTPOUTH JIOTUYECKHE pACCYXACHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IO
aHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PaCCMATPUBAEMBIX
SABIICHUSX, OPMYIUPOBATH BHIBOABI M 3aKJIFOUCHHUS;

MIPUMEHSITh CXEMHO-MOJIEJIbHBIE CPEACTBA ISl IPEICTABICHUS CYIlIECTBEHHBIX
CBA3€d M OTHONIEHUWH B H3y4yaeMbIX OHOJOTMYECKUX OOBEKTaX, a TaKkKe
MPOTUBOPEUYUI PA3HOTO POAA, BBIABICHHBIX B Pa3IMYHBIX HH(OPMAIMOHHBIX
HMCTOYHUKAX;

pa3palarhiBaTh IUIaH PEUIEHUs MPOOJIeMbl ¢ Y4ETOM aHaIu3a HUMEIOLIUXCS
MaTepHuaJbHbIX U HEMATepUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B JI€SITEILHOCTh, OLICHUBATh COOTBETCTBHE PE3Y/IHTATOB
LETISIM, OLIEHUBATh PUCKHU MOCJIEACTBUN NEATEIbHOCTH;

KOOPAMHUPOBATH U BBIMOJIHATH PabOTy B YCIOBUSIX PEALHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEUICHUU KU3HEHHBIX MPOOJIEM.

2) 0a30BbIe HCCIeI0BATEILCKUE TeCTBHS:

BJIAJIETh HABBIKAMU y4€OHO-UCCIIEN0BATEIBCKON U IPOEKTHOMN NESITENbHOCTH,
HaBbIKAMHU  pa3pelieHuss mpoOjeM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TTOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHHIO
Pa3IMYHBIX METOAOB MO3HAHUS;

UCIIONBb30BaTh PA3IUYHbIe BULl JAESATEIBHOCTH MO MOJIYYEHUIO HOBOTO
3HaHUS, €ro UHTepHpeTaluy, NOpeoOpa3oBaHUI0 U TMPUMEHEHUIO B Y4YEOHBIX
CUTYallUsIX, B TOM YHCJIE MPU CO3/IaHUH YUYEOHBIX U COLUAIIBHBIX MPOEKTOB;

(dbopMupOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJ€Th HAyYHOH TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METOIAMU;

CTaBUThb U (opMyIupoBaTh COOCTBEHHBIE 3a/adyd B 00pa30BaTEIbHOM
JEATEeNIbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJIATh MPUYMHHO-CJIEACTBEHHBIE CBS3M U aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh THUIOTE3y €€ pelICHUs, HAXOAWTh apryMEHThl sl JOKa3arelbCTBa
CBOMX YTBEPXKIEHUM, 3a1aBaTh IapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3UpPOBaTh TMOJYYEHHbIE B XOJE€ pEIIeHUs 3aJadyd pPe3yJbTaThl,
KPUTUYECKU OLIEHMBATh UX JOCTOBEPHOCTh, MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OILIEHKY HOBBIM CUTYallUsSIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYHIECTBIIATh LIEJICHANPABICHHBIA MOUCK MEpPEeHOca CPEICTB U CHOCOOOB
NENUCTBUS B TPOPECCUOHANBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO M MPAKTHYECKYHO O0JacTH
KU3ZHENIeSITENbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JIacTeil;



BBIJIBUTaTh HOBBIE WJEH, Mpejararb OpUrMHAJIbHBIE MOAXOJbI U PEIICHHUS,
CTaBHUTb MPOOJIEMBI U 33]1a4H, JI0MYCKAIOIINE albTePHATUBHbBIC PEIICHUS.

3) padora ¢ unopmanmeii:

OPUEHTHPOBATHCS B PA3TUYHBIX MCTOUYHUKAX HUHPOpMAIMH (TEKCTE y4eOHOIro
MocoOusi, HAy4YHO-TIOMYJISIPHOW  JIUTEpaType, OWOJOTMYECKUX CIIOBapsAX U
CIIpaBOYHHKAaX, KOMIIBIOTEPHBIX 0Oa3zax JaHHbIX, B HWHTepHeTe), aHalIu3UpOBaAThH
MH(pOpMaILMIO Pa3TUYHBIX BUJIOB U (POPM MpEACTABICHUS, KPUTHYECKH OLEHUBAThH
€€ JOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

(dbopmynHupoBaTh 3alpochl U NPUMEHATh PA3IUYHbIE METOJbI IMPU MOUCKE U
otOope Oumosoruyecko uMH(PoOpMaIu, HEOOXOIUMOM JJis BHITTOJIHEHUS Y4EOHBIX
3ajady;

MpuoOpeTaTh OMNbIT MCHOJIB30BAHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIIEHCTBOBATh KYJIBTYPY aKTHBHOTO HCIIONB30BAHUS PA3IAMYHBIX
MMOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  oNTHUMalbHyl0  (GOpMYy  MpEACTaBICHUS
ouonornuecko mHopmanuu (cxembl, rpadUKu, JUarpaMMbl, TaOIUIBI, PUCYHKU
H Ipyroe);

UCIIONb30BaTh HAy4HbIA SA3BIK B KA4eCTBE CpelAcTBa IMpu pabore cC
Ouonornueckod uHGoOpManUEnd: NPUMEHSATh XUMUYECKue, (Qunyeckue u
MaTeMaTUYeCKUEe 3HAKW W CHUMBOJBI, (PopMyibl, aOOpeBUATypy, HOMEHKIATYPY,
UCIONBb30BaTh U NpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJUYECKHE  CpEICTBA
HaIJISAIHOCTH;

BJIAJE€Th  HaBbIKAMU  pAClO3HABaHUS W 3allUThl  HWHQpOpPMALINH,
MH(pOpMaIIMOHHON O€30MaCHOCTH JIMYHOCTH.

OBiaeHue yHUBEPCAJbHBIMI KOMMYHUKATUBHBIMHU JeHCTBUSIMU:

1) oOmenne:

OCYLIECTBIIATh KOMMYHHUKALIUA BO BCEX cpepax *KU3HHU, aKTUBHO Y4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHUHU IO CYIIECTBY OOCYXJaeMoW TeMbl (YMEHHE 3aJ]1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXJCHUS OTHOCHUTENIBHO BBIMIOJHEHUS TIpejiaraeMoin
3a/1a4d, YYUTHIBATb MHTEPECHl M COMIACOBAHHOCTH MO3UIUN JPYTrUX YYaCTHHUKOB
JIMAJIOTa WA TUCKYCCHM);

pacrio3HaBaThb HeBepOajbHbIE CpeAcTBa OOLIECHUS, I[OHUMAaTh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(MIUKTHBIX CHUTyalluH,
YMETh CMSATYaTh KOH(PJIMKTHI U BECTU MIEPETOBOPHI;

BIAJETh PA3IUYHBIMU CIOCOOAMHM OOIIEHUS W B3aUMOJCUCTBUS, MOHUMATh
HaMEpEeHUs JPYruX JIOAeH, MPOSBISITh YBAKUTEIBHOE OTHOIICHUE K COOECETHUKY
U B KOPPEKTHOU popme GOpMyIUpPOBATH CBOM BO3PAKEHUS;



Pa3BEPHYTO U JIOTMYHO M3Jararb CBOIO TOYKY 3PEHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAS [1eATEeJIbHOCTD:

MOHUMATh M HCIOIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHAWBUIYAIbHOU
paboThl IPU pelIeHUH OUOJIOTUYECKON MpoOsieMbl, 000OCHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJICUCTBUSA MPU PEUICHUH YUeOHOU 3a]auu;

BBIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX AEHUCTBUM € y4E€TOM OOLIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)JA0T0 YJieHa KOJJIEKTHBA;

MPUHUMATh  [I€JIM  COBMECTHOM  JIESITENIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHHUPOBATh JCUCTBHUS IO €€ JOCTHKEHHUIO: COCTaBIATH IUIAH JCUCTBHH,
pacrpenensaTh polin ¢ Y4YETOM MHEHHMM YYaCTHHKOB, OOCYXKIATh pe3YJIbTaThl
COBMECTHOU pabOTHhI;

OLICHUBATh KAYECTBO CBOETO BKJIa/la U KAXKJIOIO YYaCTHUKA KOMaH/bI B OOIIHIA
pe3yabTaT no pa3paboTaHHBIM KPUTEPUSIM;

MpeaJiaraTh HOBBIE TPOEKTHI, OILIEHUBaTh WAEU C TO3ULUU HOBHU3HBI,
OpUTHMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIIATh TMO3UTUBHOE CTPATETHYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSIBIISITH TBOPUECTBO U BOOOpaKeHUE, OBITh MHUITUATUBHBIM.

OBiaeHue yHUBEPCAJbHBIMY PeryJATHBHBIMHU JeHCTBUSIMU:

1) camoopranuzanms:

UCIONb30BaTh OHMOJOTUYECKUE 3HAHUS [JIs BBISBICHUS MPOOJIIeM U UX
pelIeHns B )KU3HEHHBIX U yUYEOHBIX CUTYaIUsX;

BBIOMpaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUWI 1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOUX JIEMCTBUSIX M MOCTYNKax MO OTHOUIEHUIO K >KUBOM MpPUPOJE,
CBOEMY 3/IOPOBBIO U 3[I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILECTBIISITh MMO3HABATEIbHYIO JESTEIbHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (OPMYIUPOBATh COOCTBEHHBIE 3a7laud B 00pa3oBaTelIbHON
JEATENIbHOCTU U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO  COCTaBJATh IUIAH pElIeHHUs] MpoOJieMbl C  YYETOM
HMMEIOIIMNXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATOYTESHUM;

J1aBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuupsTh paMKH y4e€OHOTO MTpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHU;

Jenarb OCO3HaHHBIN BbIOOP, apryMEHTHUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTD
3a peIleHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrOCOOCTBOBaTh (DOPMUPOBAHUIO U TMPOSIBICHUIO IIUPOKOM SPYIHUINU B
pa3HBIX O00JIACTSX 3HAHWM, MOCTOSHHO TIOBBINIATH CBOM 00pa3oBaTeNbHBIA U
KYJIETYPHBIA YPOBEHb.



2) CAMOKOHTPOJIb:

JlaBaTh OILICHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHBBI B JIE€SITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJBTATOB LIEIISAM;

BJIAJ€Th  HaBbIKAMU  I[IO3HABATEJIbHOM  pe(iieKcCuu  Kak  OCO3HAHHUS
COBEpIIAEMbIX JEHCTBHUM M MBICIUTEIBHBIX TMPOLIECCOB, WX pPE3YJIBTaTOB U
OCHOBAaHUM, HUCIOJNB30BaTh NPUEMBI pe(ieKCUU ISl OILEHKH CHUTYyalluu, BhIOOpa
BEPHOI'O PEIICHUS;

YMETh OIICHUBaTh PUCKM M CBOEBPEMEHHO MPUHUMATh PEIICHUS MO0 HX
CHUXKEHHUIO;

MPUHUMATh MOTHBBI W apTryMEHTHl APYrMX TMpH aHalU3€ pe3ylbTaToB
NeATENbHOCTH;

3) npuHsiTHE CeOsl M IPYTUX:

MPUHUMATH ce0s, MOHUMAasi CBOU HEJIOCTATKHU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI W apTryMEHTHl APYrMX TMpH aHaJU3€ pe3ylIbTaToB
NeATENbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX Ha OIMIMOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULIMH IPYTOTO YEJIOBEKa.

HHPEIMETHBIE PE3YJIBTATbBI

[IpeameTHbie pe3ynbraThl ocBoeHusi mnporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT cnienuduieckue 1yt yaueOHoro npeamera «buonorus»
Hay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI IEMUCTBUIN MO OCBOCHUIO, HHTEPIPETAUU U
MpeoOpa3oBaHUI0 3HAHUMN, BUJIBI JESITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUN B PA3JIUYHBIX YUYEOHBIX CUTyallUsX, a TaKKe€ B PeajbHbIX
KU3HEHHBIX CHUTYallMsiX, CBSI3aHHBIX C Ouonorueid. B mporpamme npenMeTHbie
PE3YIBTaThl MPEACTABIEHBI IO T0/1aM O0yUYEHHS.

[IpenmeTHbIE pe3ynbTaTbl OCBOEHUsI yueOHOro mnpeamera «buonorus» ¢ 10
KJacce TOMKHBI OTPAXKATh:

c(hopMUPOBAaHHOCTH 3HAHUK O MECTE U POJIU OMOJOTHH B CUCTEME HAyYHOIO
3HAHUS €CTECTBEHHBIX HayK, B dhopmMupoBaHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KapTUHBI MHUPa W HAy4yHOIO MHPOBO33PEHUSA, O BKJIAJE
POCCHMCKMX M  3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTHH,
(yHKIMOHAJIBHOW IPaMOTHOCTH YeJIOBEKA JJI PeIlIeHUs] )KU3HEHHBIX 3a]1a4;

YMEHHUE pACKpPBIBATh COAEPKAHUE OMOJIOTMYECKHX TEPMUHOB W TMOHSTHIL:
XKU3Hb, KIJIETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIECTB M IpeBpalleHue
SHEPruu), TOMEOCTAa3 (CaMOPEryislus), YPOBHEBAsE OPraHU3aLMsS KUBBIX CUCTEM,
CaMOBOCIIPOU3BEICHUE (PENPOAYKIS), HACIECICTBEHHOCTh, U3MEHUUBOCTh, POCT U
pa3BUTHE;



YMEHUE U3JIaratb OHOJOTMYECKHE TEOpuHM (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, IIEHTpajJbHasi JOTMa MOJEKYIsipHON Owuonorun), 3akoHbl (I
Menpnens, T. Moprana, H. . BaBunoBa) u ydyenus (0 UeHTpax MHOrooOpasus u
MIPOUCXOXKAEHUS KYJIbTypHbIX pacteHnid H. Y. BaBunoBa), onpenensTe rpaHuIbl X
MIPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIIAJIeTh METOAAMU HAYYHOT'O MO3HAHUS B OUOJIOTUU: HAOIIONEHUE U
ONMCAHUE JKUBBIX CHCTEM, MPOLECCOB M SIBJICHHM, OpPraHU3alus U MPOBEICHUE
OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIJBUKEHUE TUIIOTE3bI, BBISBICHHE 3aBUCUMOCTHU
MEXKJy HCCIEeNyeMbIMU BEIUYMHAMH, OOBSICHEHHE IMOJIYYEHHBIX PE3YJbTaToB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHSITUH, TEOPUN M 3aKOHOB, YMEHHUE JI€JaTh BBIBOJbI
Ha OCHOBAHWH MOJYYEHHBIX PE3YJbTaTOB;

YMEHHE BBIIECIATh CYLIECTBCHHBIE NMPHU3HAKA BUPYCOB, KJIETOK IMPOKAPUOT U
AYKapuoT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
MPOIIECCOB: OOMEHa BELIECTB W MPEBPAILCHHS] SHEPrUU B KJIETKE, (OTOCHUHTE3a,
IJJACTUYECKOTO U JHEPreTUYECKOro OOMEHa, XEeMOCHHTE3a, MHTO3a, Meilo3a,
OIUIONIOTBOPEHUS, PA3MHOXKEHHUS, UWHIUBHUIYaJIbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSTh MOJTYYEHHbIE 3HAHUS MJI1 OOBSICHEHUS OUOJOTMYECKHUX
MPOLECCOB U SABJICHUW, I NPUHATHS MPAKTUYECKUX PELUICHUNA B MOBCEIHEBHOU
KU3HA C LEeJbl0 o0ecredeHus Oe30NaCHOCTH CBOETr0 3J0pOBbS M 340pPOBBS
OKPYKaIOIKX JIIOIeH, COOMI0ONEHUsI HOPM T'PAaMOTHOTO MOBEACHUS B OKpYyKarouen
MPUPOAHON cpefe, MOHUMaHUE HEOOXOIUMOCTH WCIONIb30BAHUS JOCTUKEHUN
COBPEMEHHOM ounonoruu u OMOTEXHOJIOTUA TS palMOHATILHOTO
MIPUPOIOIIOIB30BaAHNS;

YMEHHE pellaTh 3JIEMEHTAPHbIE TE€HETHUYECKHE 3aJaud Ha MOHO- H
JUTHOPUIHOE CKpEUIMBaHUE, CIIETUICHHOE HAacCleI0BaHUE, COCTaBISATh CXEMBbI
MOHOTHOPUJTHOTO CKPEIIUBAHUS JJISI MPEACKA3aHUsI HACIIEOBAHUS TMPU3HAKOB Y
OpPraHu3MOB;

YMEHHUE BBIMOIHATh JIa0OparopHble M MpaKTUYECKUEe padoThl, COONIOIATh
npaBujia Mpu padbore ¢ yueOHbIM U J1a0OPaTOPHBIM 000PYIOBAHUEM;

YMEHUE KPUTHUYECKH OIEHMBAaTh U HMHTEPIPETUPOBATH HH(MOPMAIUIO
OMOJIOTUYECKOTO  COJIEPXAHHUS, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOUYHHUKOB (CpPEACTBA MAacCOBOW HMH(OpMAILNK, HAYYHO-MOMYISIPHBIC
Marepuaibl), 3THUYECKHUE AacleKTbl COBPEMEHHBIX HCCIEIOBAaHUM B OWOJIOrHUH,
MeJUIINHE, OMOTEXHOJIOTUH;

YMEHUE CO03[1aBaTh COOCTBEHHbIE IMCHMEHHBIE W YCTHbIE COOOILIEHHS,
0000m1as OMoIOTHYECKyr0 MH(POPMAIUI0O U3 HECKOIbKUX HCTOYHHKOB, I'PAMOTHO
UCIIO0JIb30BaTh OHATUMHBIN anmnapar OMOJIOTHH.



[IpenmeTHBIE pe3ynbTaThl OCBOCHHS yueOHoro mpeamera «buomorus» ¢ 11
Kacce NOMKHBI OTpaXkaTh:

c(hopMUPOBAaHHOCTH 3HAHUN O MECTE U POJIU OMOJOTHH B CUCTEME HAyYHOIO
3HaHUSA €CTECTBEHHBIX HayK, B dhopmMupoBaHUN COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa U HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE
POCCUHCKUX U  3apyOeXKHBIX Yy4YEHBIX-OHMOJIOTOB B  pa3BUTUE OHOJIOTHH,
(yHKIMOHAJIBHOW IPaMOTHOCTH YeJIOBEKA J1JI PellleHUs] )KU3HEHHBIX 3a]1a4;

YMEHHUE PACKPBIBATH COAEPKaHUE OUOJIOTHYECKUX TEPMUHOB U MOHSATUN: BUJ,
NONyJsiusi, TeHO(MOHJ, 3BOJIONUS, ABWXKYIIHE CHIbl ((aKTOpbl) HBOJIOIUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHA000pa30BaHUE, SKOJIOTHYECKHE (PAKTOPHI,
ADKOCUCTEMA, MPOAYLEHThl,  KOHCYMEHTBHI, PEAYyLEeHTbl, [eNu NUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos3, ouocdepa;

YMEHUE U3JIaratb OWOJOTHMYECKUE Teopuu (dBOJOLMOHHAs Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpHUs DHBOJIOIMHU), 3aKOHbl M 3aKOHOMEPHOCTHU
(3aponbimeBoro cxoxacra K. M. bapa, depenoBaHus IaBHBIX HANpaBICHUW W
nyteil sBomonnu A. H. CeepuioBa, yuenus o ouocdepe B. . Bepnaackoro),
ONPENENATh FPAHULIBI UX MPUMEHUMOCTH K KMBBIM CUCTEMAM;

yYMEHHUE BIIaJIeTh METOAAMU HAYyYHOT'O MO3HAHUS B OUOJIOTUU: HAOIIONEHUE U
OMHUCAHUE >KUBBIX CUCTEM, IMPOIECCOB U SBICHUI, OpraHU3alus U MPOBEIACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJBUKEHUE TUIIOTE3bI, BBISBICHHE 3aBUCUMOCTHU
MEXKJy HCCIEeNyEMbIMU BEIWYUHAMH, OOBSICHEHHE IMOJIYYEHHBIX pPE3YJIbTaToB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSITUH, TEOPUN M 3aKOHOB, YMEHHE JI€JaTh BBIBObI
Ha OCHOBaHHH MOJYYEHHBIX PE3yNIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKA CTPOCHHS OUOJIOTMYECKHUX
OOBEKTOB: BHJIOB, MOMNYISUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOreolEeHO30B M HKOCUCTEM, OCOOEHHOCTH MPOLECCOB: HACIEACTBEHHOU
W3MEHUYHUBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCIOCOOJICHHOCTH
OpraHW3MOB, JEHCTBUSA SKOJIOTMYECKUX (DAKTOPOB HA OpPraHU3Mbl, MEepeHoca
BEIIECTB U TMOTOKA SHEPrUM B HKOCUCTEMAX, AHTPONOTEHHBIX H3MEHEHUU B
AKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHUX
IUKJIOB B Onocdepe;

YMEHUE MPUMEHSTH MOJTYYEHHbIE 3HAHUS MJI1 OOBSICHEHUS OUOJOTMYECKHUX
MPOLECCOB U SABJICHUW, I NPUHATHS MPAKTUYECKUX PEUICHUH B MOBCEIHEBHOU
KU3HU C 1eJIbl0 oOecriedeHusi Oe30MacCHOCTH CBOEro 3J0pPOBbS U 3I0POBBS
OKPYKaIOILUX JIIO/IeH, COOMIONEHUsI HOPM T'PAaMOTHOTO MOBEAEHUS B OKpYyKarouen
MPUPOAHON cpefe, MOHUMaHUE HEOOXOIUMOCTH HCIOIb30BAHUS JOCTUKEHUN
COBPEMEHHON OMOJIOTUU ISl PAllMOHATIBHOTO TPUPOAOIIOIH30BaAHHUS;



YMEHHUE peliaTh 3JIeMEHTAapHble OMOJOTMYECKUE 3a7aud, COCTABIATH CXEMBbI
MEepEeHOCca BEIIECTB U SHEPTUM B SKOCUCTEMAX (LIENTA MUTAHUS);

YMEHHUE BBIMOJIHATh JIa0OpaTopHble M MPaKTUYECKUE padoThl, COONIONATh
npaBuiia Mpu padore ¢ yueOHbIM U J1a0OPaTOPHBIM 000PYIOBAHUEM;

YMEHUE KPUTHUYECKH OIEHMBAaTh U HMHTEPIPETUPOBATH HUH(MOPMAIIUIO
OMOJIOTUYECKOTO  COJIEPAHHUS, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOUYHHUKOB (CpPEACTBA MACcCOBOM HMH(OpMAILNK, HAYYHO-MOMYISIPHBIC
Marepuaibl),  paccMarTpuBaThb  [JIOOAJbHBIE  SKOJOTHYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHUE CO03[1aBaTh COOCTBEHHbIE IMCBMEHHBIE W YCTHBIE COOOIIEHHS,
0000mas OMoIOrHYecKyr0 UHPOPMAIUI0O U3 HECKOIbKUX HCTOYHHKOB, I'PAMOTHO
MCII0JIb30BaTh MOHATUMHBIN anmnapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo 4acoB

HaumeHoBaHMe pa3iesioB U TeM

Ne i/t KonTpoabHbie
NMPOrpamMmmbIl Bcero

padoThI

buonorus kak Hayka 2
JKuBble CUCTEMBI U UX OpraHu3alus 1
XHUMHUYECKUI COCTAB U CTPOECHUE KIETKU 8 1
KusueneareabHOCTh KIIETKU 6
Pa3zmHoOXeHHEe 1 MHANBUyaTbHOE PAa3BUTHE 5 1
OpraHu3MOB
HacnenctBeHHOCTE M U3MEHYUBOCTD g 1
OpraHu3MOB
Cenexkuusi opranu3zmMoB. OCHOBBI 3
OMOTEXHOIOTHHU
Pe3epBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 14 3

I[TPOI'PAMME

IIpakTHyeckue
padoThI

0.5

1.5

DJIeKTPOHHbBbIE
(uudpoBbie)
oOpa3oBarejibHbIE

pecypchl

bu6moreka [IOK
https://m.edsoo.ru/7f41¢292

bub6moreka [IOK
https://m.edsoo.ru/7f41¢292
bu6moreka [IOK
https://m.edsoo.ru/7f41¢292
bu6moreka [IOK
https://m.edsoo.ru/7f41¢292
bub6moreka [JOK
https://m.edsoo.ru/7f41¢292

bu6moreka [JOK
https://m.edsoo.ru/7f41¢292

bu6moreka [IOK
https://m.edsoo.ru/7f41¢292

bub6moreka [IOK
https://m.edsoo.ru/7f41¢292




11 KITACC

HaumeHoBaHMe pa3iesioB U TeM
Ne i/
NporpamMmbl

DBOIOIUOHHASA OMOJIOT U

Bo3nukHOBEHHE U pa3BUTHE KU3HHU Ha
3emie

OpranusMsbl ¥ OKpyXKarolas cpena

COO6H_IGCTB3 X 3KOJIOI'MYCCKHUEC CUCTCMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

Koan4yecTBo 4acos

Bcero

34

KonTtposabHbie
padoThbI

IIpakTHyeckue
padoThbI

0.5

2.5

DJIeKTPOHHbIE
(uudpoBbie)
oOpa3oBareJibHbIE

pecypchl

bu6moreka [IOK
https://m.edsoo.ru/7f41cc74

bub6moreka [IOK
https://m.edsoo.ru/7f41cc74

bu6moreka [IOK
https://m.edsoo.ru/7f41cc74

bub6moreka [JOK
https://m.edsoo.ru/7f41cc74

bu6moreka [IOK
https://m.edsoo.ru/7f41cc74







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosmmuecTBo yacoB

Ne

Tema ypoka KonTposabHbIe IIpakTHyeckue
n/n Bcero

padoThI padoThbI

buonorus B cucrteme Hayk 1

MeTtoap! MO3HAHUA )KUBOU

npupoasl. [Ipaktuyeckas padora

No 1 «Mcnionp30BaHKe pa3auyHbIX 1 0.5

METOJIOB IIPU U3YUYEHUU

OMOJIOTHYECKUX 0OBEKTOB>

buonoruyeckue cucremsl, 1

MPOLIECCHI M UX U3yYCHHE

XUMHAYECKUH cOCTaB KJIETKH. Bona |

1 MUHEpAaJIbHbIE COJIH

benku. CocraB u cTpoeHne OeKoB 1

depMeHTH — OMOIOTHUYECKHE 1 0.5

Katanuzaropsl. JlabopatopHas

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBarejibHbIE

pecypchl

bub6moreka [JOK
https://m.edsoo.ru/863e612
2
https://m.edsoo.ru/863e632
a

bu6moreka [IOK
https://m.edsoo.ru/863e612
2

bub6moreka [IOK
https://m.edsoo.ru/863e656
4

bu6moreka [IOK
https://m.edsoo.ru/863e674
e

bu6moreka [JOK
https://m.edsoo.ru/863e6b7
2

bu6moreka [JOK
https://m.edsoo.ru/863e6b7
2




10

11

12

13

14

pabota Ne 1 «M3yuenue
KaTaJUTHYCCKON aKTUBHOCTHU
(dhepMeHTOB (Ha IPUMEPE aMIIIA3bI
HJIH KaTayasbl)»

VmeBoasl. JInnmuasl

Hyxnennoseie kucnorsl. ATD

HcTopus u MmeTopl n3yueHus
kietku. Kierounas teopus

Kinerka kak niegocTHas KuBas
cucrema

CrpoeHue 3yKapruoTHYECKO N
kietku. Jlaboparopnas padora Ne
2 «M3yueHue cTpoeHus KIETOK
pacTeHuid, KUBOTHBIX, TPHOOB U
OakTepuil o MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenaparax u ux
OTHCaHHE»

OOMEH BELIECTB WX META00IN3M

dortocunTe3. XeMOCHHTES

DHepreTUYecKuii 0OMeH

0.5

bu6moreka [IOK
https://m.edsoo.ru/863e687
0

bub6moreka [JOK
https://m.edsoo.ru/863e6d5

C

bu6moreka [JOK
https://m.edsoo.ru/863e6e8
8

bu6moreka [JOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716

C

bub6moreka [JOK
https://m.edsoo.ru/863e766

C

bu6moreka [JOK
https://m.edsoo.ru/863e7c9
8

bub6moreka [JOK




15

16

17

18

19

20

21

JKU3HEHHEIN UK KJIETKU.
Jenenue xkiaetku. MuTo3.
JlaGoparopHnas pabora Ne 3
«Habnronenne MuTO3a B KIIETKAX
KOHYMKA KOpeIIKa JyKa Ha
TOTOBBIX MUKpOTIpemapaTax»

Bbuocunres Oenka. Peakius
MaTpPUYHOTO CHHTE3a

Tpancnsauus — OrnocuHTE3 OenKa

Hexknerounsle hopMbl )KU3HU —
BHUPYCHI

@DopMBbI pa3MHOKEHUS
OpraHu3MOB

Meiios

ObpazoBaHue U pa3BUTHE
MTOJIOBBIX KJIETOK.
OmnonorBopenue. JlaboparopHas
pabora Ne 4 «M3ydyeHue CTpoeHUs
MOJIOBBIX KJIETOK HAa FTOTOBBIX
MUKpOIIpenaparax»

0.5

0.5

https://m.edsoo.ru/863e7aae

bu6moreka [JOK
https://m.edsoo.ru/863e7dc
4

bub6moreka [IOK
https://m.edsoo.ru/863e796

€

bub6moreka [IOK
https://m.edsoo.ru/863e796
e

bu6moreka [JOK
https://m.edsoo.ru/863e754
0

bub6moreka [JOK
https://m.edsoo.ru/863e81b
6
https://m.edsoo.ru/863e831
e

bubmoreka [JOK
https://m.edsoo.ru/863e7f4a

bu6moreka [JOK
https://m.edsoo.ru/863e81b
6




22

23

24

25

26

27

28

NHnuBuyansHOE pa3BUTHE
OpraHu3MOB

I'enernka — Hayka o
HACJIEJICTBEHHOCTH U
U3MEHYUBOCTHU

3aKOHOMEpPHOCTH HaclleI0BaHUs
pU3HakoB. MoHOTUOpUTHOE
CKpelllMBaHUe

JluruOpuiHOe CKpelMBaHUE.
3aKoH HE3aBUCUMOI'O
HaCJIeI0BaHMS TIPU3HAKOB

CueruieHHO€ HacleJOBaHHE
npusHakoB. Jlaboparopnas padoTa
Neo 5 «M3ydenue pe3ynbTaToB
MOHOTHOPHIHOTO U
OUTUOPUIHOTO CKPEIIUBAHUS Y
Ip030(UIIEl Ha TOTOBBIX
MUKpOTIpernaparax»

T'eneruka nmona. Hacinenosanue
MIPU3HAKOB, CIICTUICHHBIX C TI0JIOM

3MeHunBOCTE.

HeHaCJ'IeI[CTBeHHaSI U3MEHYHUBOCTD.

JlaboparopHnast pa6ota Ne 6.
Nzydenne monudukarmoHHON
W3MEHYMBOCTH, ITOCTPOCHUE
BapUaIlMOHHOTO pssia U

0.5

0.5

bub6moreka [IOK
https://m.edsoo.ru/863e843
6

bub6moreka [IOK
https://m.edsoo.ru/863e8612

bub6moreka [JOK
https://m.edsoo.ru/863e887
8

bub6moreka [JOK
https://m.edsoo.ru/863e89a
4

bu6moreka [IOK
https://m.edsoo.ru/863e8c6
0

bu6moreka [JOK
https://m.edsoo.ru/863e8c6
0

bu6moreka [IOK
https://m.edsoo.ru/863e8efe




29

30

31

32

33

34

BapHaIlMOHHON KPUBOM»
Hacnencrsennast '3MEHUYUBOCTb.
Jlabopartopnast pabota Ne 7.
«AHanu3 MyTanui y 1p0o30(Qriibt
Ha TOTOBBIX MUKpOIIpenapaTax»

['enetnka yenoBeka
PesepBubIit ypok. O6001IEHNE 110
Teme «HacnencrBeHHOCTD U

HU3MCHYUBOCTb OPraHU3MOB»

CGJ’IGKHI/IH KaK HayKa U IIpoHecc

MeToasl U JOCTHKEHHUS CENEKIIUU
pacTeHU U KUBOTHBIX

buoTexHomorusa xak oTpaciib
IIpOHU3BOACTBA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34

0.5

bub6moreka [JOK
https://m.edsoo.ru/863e8efe

bu6moreka [IOK
https://m.edsoo.ru/863e8d7
8

bu6moreka [JOK
https://m.edsoo.ru/863e921
4

bu6moreka [IOK
https://m.edsoo.ru/863e921
4

bub6moreka [JOK
https://m.edsoo.ru/863e¢933
6




11 KITACC

Ne
n/u

Tema ypoka

DBOJIIONHS ¥ METOJIbI €€ U3yUeHUs

Hctopust pazBuTus nNpencTaBieHUn
00 3BOIIOLINA

MukposBoOIuUs

[Momynsinys Kak neMeHTapHast
SIMHKIIA BUJA U YBOJIIOIIH.
Jlaboparopnast pabota Ne 1
«CpaBHEHHE BUIOB T10
MOP(}OIIOTHIECKOMY KPUTEPHUIO»

JBrokyliye cuiibl (371€eMEHTapHbIe
(bakTOpBI) IBOIIOLIUU

EcrectBeHHBIN 0TOOD 1 €ro
hopmbl

Pesynbrarhl 3BoIONNN:
MPUCIIOCOOJIEHHOCTh OPTaHU3MOB
U BU1000pa3oBaHue.
Jlabopartopnas pabora Ne 2

Koan4yecTBo yacos

Bcero

KonTposabHbie
padoThI

IIpakTuyeckue
padoThI

0.5

0.5

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaresibHbIE

pecypchl

bu6moreka [JOK
https://m.edsoo.ru/863ea20e

bu6moreka [JOK
https://m.edsoo.ru/863e957
0

bu6moreka [JOK
https://m.edsoo.ru/863e9cle

bu6moreka [JOK
https://m.edsoo.ru/863e99¢c
6

bu6moreka [JOK
https://m.edsoo.ru/863e9da
4

bu6moreka [IOK
https://m.edsoo.ru/863e9ed
0

bu6moreka [JOK
https://m.edsoo.ru/863e9fde




10

11

12

13

14

15

16

17

«Onucanue NpucrnocoOIeHHOCTH
OpraHu3Ma u €€ OTHOCUTEIBHOTO
Xapakrepa»

Hanpapnenus u mytu
MaKpO3BOJIIOLINU

Heob6parumocTs 3BONIIOITMHN

Hctopust sxu3Hu Ha 3emiie U
METO/Ibl €€ U3yYCHHS

['urmoTe3sl MPOUCXOXKICHUS )KU3HU
Ha 3emiie

Pa3Butne xu3Hu Ha 3emMie Mo
apaMm U IeproiaM

OcHOBHBIE 3TaIbl HBOJIIOLIUU
PacTUTEIHHOTO U )KMBOTHOTO
mupa. [Ipaktuyeckas padora Ne 1
«M3yuenue ucKomaeMpIX OCTaTKOB
pacTeHMii U KUBOTHBIX B
KOJUTEKITHSIX»

CoBpemMeHHas cucteMa
OpraHuYeCcKOTO MHUpa
DBOIIOLIHS YCIIOBEKA
(anTpOIMOreHes)

JIBkymue cuiibl ((pakTopbl)
aHTpPOIIOreHe3a

OcCHOBHEIC CTaauH 3BOJIOIIMN
YCJI0BCKa

0.5

bu6moreka [JOK
https://m.edsoo.ru/863e9cle

bu6moreka [IOK
https://m.edsoo.ru/863ea5a
6

bu6moreka [JOK
https://m.edsoo.ru/863eabbe

bu6moreka [JOK
https://m.edsoo.ru/863ea8b
c

bu6moreka [IOK
https://m.edsoo.ru/863ea48e

bub6moreka [IOK
https://m.edsoo.ru/863eac2c

bub6moreka [JOK
https://m.edsoo.ru/863ead4
4




18

19

20

21

22

23

24

25

26

YenoBeueckue pachl U MIPUPOIHbIE
aJlanTalyy 4eJoBeKa

PesepBubIit ypok. O6001IEHNE 110
TeMe «Bo3HUKHOBEHUE U pa3BUTHE
KU3HU Ha 3eMiIe»

DKOI0TrHs KaK HayKa

Cpenpl 0OUTaHUS U DKOJIOTHUECKHE
(bakTopsI

AbunoTtuveckue (HaKTophl.
JlaGopartopnast pabota Ne 3.
«Mopdomoruyeckue 0CoOCHHOCTH
pacTeHuii U3 pa3HbIX MECT
oburtanus». Jlaboparopnas padota
No 4. «Bnusinue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJeyca»

buoTtnueckue paxTopsl

DKOJIOTUYECKUE XapaAKTEPUCTUKHI
nomnyisiuu. [Ipakrnyueckas pabora
Ne 2 «IToacyéT miIoTHOCTH
MOMYJIALMN Pa3HBIX BUIOB
pacTeHui»

CooO1ecTBa OpraHu3MoB —
OHMOLIEHO3

DKOJOTHYCCKUE CUCTEMBI
(PKOCHCTEMBI)

0.5

0.5

bu6moreka [JOK
https://m.edsoo.ru/863eaea?2

bu6moreka [JOK
https://m.edsoo.ru/863eafec

bu6moreka [IOK
https://m.edsoo.ru/863eb10

€

bub6moreka [IOK
https://m.edsoo.ru/863eb34
8

bu6moreka [IOK
https://m.edsoo.ru/863eb46
a

bu6moreka [JOK
https://m.edsoo.ru/863eb46




27

28
29

30

31

32

33

34

OcHOBHEIE ITOKA3aTeIN
9KOCHCTEMBI. DKOJIOTHYECKHE
nupamuipl. CBOMCTBA YKOCUCTEM.
Cykueccus

[TpupoHbIE 2KOCUCTEMBI

AHTpOHOFeHHBIe OKOCHUCTEMBI

buocdepa — rmobdanbHas
AKOCHUCTEMA 3eMJITU

3aKOHOMEPHOCTH CYIIIECTBOBAHHS
orochepsl

YenoseuecTBo B Orochepe 3emiin
CocymiecTBOBaHUE TPUPOIBI H
YeJI0BeYEeCTBA

PesepBHbIit ypok. O600mIEeHNEe

TeMmbl «Coo011ecTBa u
SKOJIOTHYECKHUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34

2.5

|

bub6moreka [JOK
https://m.edsoo.ru/863eb5fa

bub6moreka [IOK
https://m.edsoo.ru/863ebb5
e

bub6moreka [IOK
https://m.edsoo.ru/863ebdl
6

bu6moreka [JOK
https://m.edsoo.ru/863ebale







YYEBHO-METOIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA
OBSIBATEJBHBIE YUEBHBIE MATEPHUAJIBI JUIS YYUEHUKA

METOIUYECKHUE MATEPUAJIBI 111 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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