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HOACHUTEJIBHAS 3AIIUCKA

[Ipu pazpaboTke nmporpamMmbl MO OHWOJIOTUU TEOPETUYECKYIO OCHOBY ISl OIMpPENETICHUs MOAXO0I0B K
(bopMHpOBaHUIO COAEPKAaHUS YyUeOHOTO mpeamera «bHoorus) COCTaBHIN: KOHIETITYaJ bHBIC MOJOKEHHS
dI'OC COO o B3auMOOOYCIIOBIIGHHOCTH IICJICH, COJEpP)KaHMs, Pe3yJbTaTOB OOy4eHHMs U TpPeOOBaHMMA K
YPOBHIO TOJATOTOBKH BBHIITYCKHHKOB, IOJIOKCHHS 00 OOMIMX WENSX M NPUHIMIAX, XapaKTePU3YIOIINX
COBPEMEHHOE COCTOSIHME CHCTEMBI cpefHero oOuiero obOpa3oBanus B Poccuiickoit denepanuu, a Takxke
MOJIOKEHU O crnenuduke Ouonorud, €€ 3HAYeHUH B IO3HAHWM JKUBOM TNPHPOIBI M OOecreueHUuHn
CYLIECTBOBAHMSI 4eJoBeuecKoro oodmiectBa. CorjiacHO Ha3BaHHBIM IOJOXKEHUSM, ONpeAeNieHbl OCHOBHbBIC
(GyHKIHU TPOTrpaMMBbI IO OHOJIOTHHU U €€ CTPYKTYpa.

[Iporpamma o 6uonoruu Na€T npeacTaBleHue o LesaX, 00 o01el cTpaTerut 00y4eHusl, BOCIIUTAHUS
U pa3BUTUS OOydYalomuxcs cpeiacTBaMu ydeOHoro mnpenmera «buonorus», ompexaensier o0s3arenbHOE
MpeIMETHOE COJEp)KaHUE, €ro CTPYKTYpPY, paclpelesieHue IO pasfelaM M TeMaM, PEKOMEHIYEeMYIO
MOCJIeIOBATENbHOCTh M3YYEHHUS! y4eOHOro Marepuana ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBSI3€i, JIOTMKH 00pa30BaTEIbLHOTO MPOIIECCa, BO3PACTHRIX OCOOCHHOCTEH 00yJaroImuxcsl.

B mporpamme 1o OWONOrHMM TakkKe YUWUTHIBAIOTCS TPEOOBAHUS K IUIAHUPYEMBIM JUYHOCTHBIM,
METanpeIMETHBIM M IPEIMETHBIM pe3yiabTaTaM 00y4eHHS B (OPMUPOBAHHWU OCHOBHBIX BHJIOB Y4E€OHO-
MO3HABATENIBHON  JIEATENbHOCTH/YUeOHBIX ~ JEHCTBHI  OOY4YalOMMXCSl 1O OCBOCHHIO  COJCPIKAHHS
Ouooruueckoro oopa3zoBaHusl.

B nporpamme mo Ouomormm (10—11 xmaccel, 0a30BBIA YpPOBEHb) pEATM30BAH MPUHIIUII
MIPEEeMCTBEHHOCTH B M3Y4YEHHMM OHMOJIOTHH, Onarojgaps yeMy B HEil MpocMaTpUBAETCS HAMPaBICHHOCTh Ha
pa3BUTHE 3HAHUM, CBSI3aHHBIX C (OPMUPOBAHUEM €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHHUS, LIEHHOCTHBIX
OpUEHTAIM JIMYHOCTH, SKOJOTMYECKOTO MBIIUICHUS, TMPEACTaBIECHUN O 3J0pOBOM o00pase >KU3HH U
OCepe’)KHBIM ~OTHOIICHHEM K OKpyXaromed mnpupoaHoi cpene. [losromy Hapsgy ¢ u3ydeHHEM
0011e0MOIOTMYECKUX TEOPHid, a TaKXKe 3HAHUI O CTPOCHHH >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH
OCHOBHBIX IIPOTEKAOLIUX B HUX MPOLECCOB B IPOrpaMMe Mo OMOJIOTUHU Y/I€JIEHO BHUMAaHUE UCII0Ib30BaHUIO
MOJIYYEHHBIX 3HAaHUN B TOBCEAHEBHOM JKW3HU [UIsl PEIICHUs TPUKIAJHBIX 3a4a4, B TOM YHUCIE:
Npo(UIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUN YENOBEKa, MEIUKO-T€HETHMUECKOr0 KOHCYJIbTHPOBAHUS,
00OCHOBaHHUSI KOJIOTMUYECKH 11€71ecO00pa3HOro MOBEACHHMsI B OKpY’Kalolled NpUPOAHOM cpene, aHan3a
BIIMSIHUS XO35IMCTBEHHON JIESITEIbHOCTH YEJIOBEKA HA COCTOSHUE MPUPOJIHBIX U UCKYCCTBEHHBIX IKOCUCTEM.
YcuneHve BHUMaHUS K MPUKIAAHOW HAMPaBICHHOCTH Y4eOHOro mpeamera «bHOJIOTHS» MPOIUKTOBAHO
HEOOXOJIMMOCThIO 00€CIeUeHHs] YCIOBUH JUIsl pEIIeHHs OJHOM U3 aKTyallbHBIX 3ajad IIKOJbHOTO
Ouosoruueckoro oOpa3oBaHMs, KOTopas mpeamnoiaraeT (GOpPMUPOBaHHE y OOYYAIOIIUXCS CIOCOOHOCTH
a/1alITUPOBATHCA K U3MEHEHUSIM TUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUDA.

buonorus Ha ypoBHe cpelnHero o0iiero oOpa3oBaHusi 3aHMMaeT BakHoe MecTo. OHa oOecreynBaeT
dbopmupoBanre y oOydaromuxcsi MpeACTaBICHUNH O HAyYHOM KapTUHE MHUpa, paclupser U 0000I1aeT
3HaHUS O KUBOM MPUPOJE, €€ OTINYUTENBHBIX PU3HAKAX — YPOBHEBOW OpPraHU3alluM U 3BOJIIOIIUH, CO3AAET
YCJIOBHS [IJISi: TIO3HAHWS 3aKOHOB KWBOW MpUPOnbI, (opmMupoBaHus (PYHKIIMOHATHHOM TPaMOTHOCTH,
HaBBIKOB 3/I0pOBOI0 U 0€30MacHOro 00pasa >KU3HHU, FIKOJIOTHYECKOTO MBIIIICHHS, IIEHHOCTHOT'O OTHOIIECHUS
K JKMBOW IPUPOJIE U YEIIOBEKY.

Bonbiioe 3HaueHne OHONOTHS MMEET TakXKe JUIsl PEUIeHHs BOCIUTATEIbHBIX W PAa3BUBAIOIIMX 3314
cpenHero ooOmero oOpa3oBaHUs, conuamu3zanuu obOydaromuxcs. M3yuenuwe Owonornu oOecreynBaeT
ycnoBust AN (pOpMHpOBaHUS HHTEIUICKTYATbHBIX, KOMMYHHUKAIIMOHHBIX U WH(OPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKOM KYJIBTYphl, CIHOCOOCTBYET HMHTETpallud OMOJOTMYECKMX 3HAHWU C MPEACTABICHUSMHU U3
JIpYTUX y4eOHBIX TPEIMETOB, B YAaCTHOCTH, (DU3MKH, XUMUU U Teorpaduu. Ha3BaHHBIE MONOXKEHHUS O
MpeHa3HauYeHUN ydeOHoro mnpeamera «bHOJOTHsS» COCTaBUIM OCHOBY JJISi OMNpENENIeHHs] MOJIXOJO0B K
0TOOpY U CTPYKTYPUPOBAHUIO €TO COACPIKAHUS, TIPECTABICHHOTO B IIPOTpaMMe 110 OMOIOTHH.

Ot60p comepxkanus ydeOHOTo Tpenmera «buomorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C MO3UIIHHA
KYJIBTYPOCOOOPA3HOTO TMOAX0/]1a, B COOTBETCTBHH C KOTOPHIM OOydYaromuecs MOJKHBI OCBOUTH 3HAHUS U
yYMEHHsI, 3HauuMble s (opMHUpOBaHMS OOIIEH KyJIbTYphl, ONpEAENsAIolne aJeKBAaTHOE IOBEIACHHE
YelloOBeKa B OKPY’KAIOIIEH MPUPOTHON Cpefie, BOCTPEOOBAHHBIC B MOBCEIHEBHOMN JKMU3HU M TMPAKTUYECKOU
nesitenbHOCTH. Ocob60e MeCTO B 3TOM cHCTEME 3HAHHUM 3aHUMAIOT 3JIEMEHTHI COJIepKaHusl, KOTOPhIE CITyKaT



OCHOBOHM a1 (DOPMHUPOBAHUS MPEICTABICHUNA O COBPEMEHHOW €CTECTBEHHO-HAYyYHOH KapTHHE MHpa H
LIEHHOCTHBIX OPUEHTAIMSIX JTUYHOCTH, CHOCOOCTBYIONINX I'YMaHU3alUU OUOJIOTHYECKOT0 00pa30BaHus.

CTpyKkTypHpOBaHHE COJepKaHusl y4eOHOro MaTepuasa B mporpaMMe Mo OMOJOTMH OCYIIECTBIICHO C
y4€TOM MPUOPUTETHOIO 3HAYEHMSI 3HAHUNW OO0 OTIMYUTENIbHBIX OCOOCHHOCTSIX >KMBOW MPUPOIBI, O €€
YPOBHEBOH OpraHu3alliid W HBOJIONUH. B COOTBETCTBMM C 3THM B CTPYKType Yy4eOHOTO mpeaMmera
«buosiorus» BBACIEHBI CIECAYIOUIME COAEpKaTeabHble TuHUN: «buosorus kak Hayka. MeToabsl Hay4yHOTO
no3HaHus», «KieTka kak Ononoruueckas cucremay, «Opranu3m Kak OHojoruyeckas cuctemay, «Cucrema u
MHOT000pa3ue OpPraHu4Yeckoro Mupay», «IBOJIOLUS >KUBOH HPUPOIBI», «IKOCUCTEMBI U MPHUCYIIHE UM
3aKOHOMEPHOCTH.

Henb u3yyenus: yueOnoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIaJIeHHE O0y4YaIOLIUMUCS
3HAaHUSIMH O CTPYKTYPHO-(YHKIMOHAIBHON OpraHU3alMy KUBBIX CHUCTEM PA3HOTO paHra u npuolOpereHue
YMEHHH HCMONb30BaTh 3TU 3HAHUA ISl TPAMOTHBIX JEHCTBHI B OTHOIIEHUU OOBEKTOB >KUBON MPUPOJIBI U
pELICHHSI Pa3InYHBIX KU3HEHHBIX MPOOIIEM.

HocTtuxenue e uydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM YpoBHE 00ecredrBaeTCs
pEILIEHNEM CIIETYIOIINX 3aau:

OCBOGHHE OOYyYaIOUIMMHCS CHUCTEMbl 3HAHMM O OHOJIOTUYECKUX TEOpHUSAX, YUCHUSAX, 3aKOHaX,
3aKOHOMEPHOCTSX, THMIIOTEe3aX, IpaBUiIax, CIYKallMX OCHOBOM Mg (OpMHUpOBaHMSI NPEACTABIECHUN O
€CTECTBEHHO-HAYYHONH KapTHHE MHpa, O METOJaX HAay4yHOTO II03HAHUS, CTPOECHUU, MHOT0OOpa3uu U
0COOEHHOCTSIX JKMBBIX CHCTEM Pa3HOT'0 YPOBHS OpPTaHU3AIMH, BBIJAIOIINXCS OTKPBITUSX U COBPEMEHHBIX
UCCIIEIOBAaHUIX B OMOJIOTUH;

¢dbopmupoBaHre y 00ydaroNINXCs MO3HABATEIbHBIX, HHTEIUIEKTYAIBHBIX U TBOPYECKHX CIIOCOOHOCTEH
B TpOIlECCEe aHallM3a JAHHBIX O MYTAX Pa3BUTHUA B OWOJIOTMHM HAYYHBIX B3TJISAOB, HJIEH M MOIXOJOB K
M3YYEHHUIO KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluu;

CTaHOBJICHHE Yy 00y4aroImuXcsl 001el KyabTyphl, (YHKIIMOHATLHOW TPAMOTHOCTH, Pa3BUTHE YMEHHIA
OOBSICHATh W OLICHUBATH SIBJICHUS OKPYXKAIOIIETO MUpPA >KUBOW MPHUPOJBI HA OCHOBAHWH 3HAHWN U OTIBITA,
MOJIYYEHHBIX IIPU U3YYEHUH OUOJIOTUU;

¢dbopMupoBaHHE Yy 00yYarolMXCs YMEHUN WJUIIOCTPUPOBATH 3HAU€HUE OMOJOTMYECKMX 3HAHUI B
MIPAKTUYECKOH JEATEIbHOCTU YEJIOBEKa, pPa3BUTUM COBPEMEHHBIX MEIULUHCKUX TEXHOJIOTUMH H
arpoOMOTEXHOJIOTHIA;

BOCIUTaHHE YOEXKIEHHOCTH B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM KMBOI IPUPO/IbI, HEOOXOAUMOCTH
OEpeXHOr0 OTHOILIEHUS K HeHW, COONIOEeHUs STUYECKMX HOPM TIpU IPOBEIEHUU OHOJOTHYECKHUX
HCCIICIOBAHUM;

OCO3HaHHE IEHHOCTU OMOJIOTMUECKHUX 3HAHUU JJIs1 TOBBIIMICHUS YPOBHS AKOJIOTMYECKON KYJIbTYpHI,
11 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MIPUMEHEHNE NMPUOOPETEHHBIX 3HAHUNM U YMEHHUI B NMOBCEIHEBHOM XKM3HU JJIsl OLICHKU MOCIEACTBUM
CBOEH JIEATENIbHOCTU MO OTHOIIEHUIO K OKpYKarolled cpene, cOOCTBEHHOMY 3/10pOBbIO, 0OOCHOBaHHE U
coOmroieHne Mep npodrIakTUKU 3a0071€BaHUH.

B cucreme cpennero obuiero obpazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE, SBISETCS
00s13aTeNbHBIM y4eOHBIM MPEeIMETOM, BXOSIIMM B COCTaB MpeaMeTHoU obnactu «EcTecTBeHHO-HayudHbIE
IIPEIMETBD.

Jlnst u3yuenust Ouosoruy Ha 6a30BOM YpPOBHE CpPEeIHETo 001ero o0pa3oBaHusl OTBOAUTCS 68 4acoB: B
10 xmacce — 34 yaca (1 gac B Hemento), B 11 kimacce — 34 yaca (1 yac B Henento).

COJAEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorust Kak Hayka.

buonorus xak Hayka. CBsi3b OHONOTMM C OOIIECTBEHHBIMH, TEXHUYECKUMU U JIPYTHUMH
€CTECTBEHHBIMHM HayKamH, (puinocoduel, 3STUKOM, FcTeTUKoW 1 mpaBoM. Ponb Guosnoruu B opMupoBaHUH
COBPEMEHHOM Hay4HOI KapTHHBI MUpa. CucTeMa OHMOIOrMYeCKHX HayK.

Metoapl MO3HaHUS KUBOW MpHpoAbl (HAOIIOAEHHWE, OHKCIEPUMEHT, OINHUCaHue, H3MEPEHUE,
KJ1accuukanms, MOJETMPOBAHNE, CTATUCTUYECKAss 00pabOTKa TaHHBIX).

JdemMoHcTpanum:

[Hoptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabmuie! 1 cxeMbl: «MeTOoIbI TO3HAHUS )KUBOW TIPUPOIBI.



JlabGopaTopHble U IpaKTHYecKue padoThbl:

[Tpaktrueckas paboraNe 1. «Mcmonp30BaHWE Pa3IUYHBIX METOJOB MPH H3YUYCHHH OHOJOTHUYECKHUX
OOBEKTOBY.

Tema 2. ’KuBble cucTeMbI U MX OPraHU3AI U,

XKusble cucrembl (OUOCUCTEMBI) Kak MpeaMeT u3ydeHus Ouosioruud. OTInWYHe XKUBBIX CHCTEM OT
HEOPraHU4YECKOW MPUPOIBI.

CpoiicTBa OMOCHMCTEM W HX pazHOOOpa3zue. YPOBHHM OpraHM3alUU OHMOCHCTEM: MOJEKYJISPHBIM,
KJICTOYHBIN, TKAHEBBIN, OPraHU3MEHHBIN, MOMYJISIIHOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOTEOIIEHOTHYECKUI),
OonocdepHbIN.

JdemoHcTpaumnu:

Tabnuubl u cxembl: «OCHOBHBIE MPU3HAKH KU3HUY», «Y POBHHU OPTaHU3ALMU KUBOU TPUPOIBDY.

O6opynoBanue: Moaens Monekyisl JJHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHHE KJIETKH.

XHUMHYECKUN COCTAaB KJIETKU. XMMHUUYECKHE 3JIEMEHTBHI: MAaKpO3JIEMEHThl, MUKPO3JIEMEHThl. Boga u
MUHEpaJIbHbIC BEIIECTBA.

DYHKIIMU BOJBI U MUHEPAJIBLHBIX BEIIECTB B KieTKe. [loanepkanue ocMoTHyeckoro 0aisaHca.

benku. CoctaB u crpoeHue OenKoB. AMHMHOKUCIOTHI — MOHOMEphl OenkoB. He3zameHumble u
3aMEHUMBbIC AMUHOKHUCIOTHl. AMHUHOKUCIOTHBIM COCTaB. YPOBHH CTPYKTYphl OEIKOBOH MOJIEKYJIbI
(mepBu4Hasi, BTOpUYHAs, TPETUYHAs W YETBEPTHUYHAS CTPYKTypa). XHUMHYECKHE CBOWCTBA OEIKOB.
Bbuonornveckne pyHKINU OEITKOB.

®epMeHTHl — Ouonornyeckue kartanuszatopbl. CTpoeHue (epMeHTa: aKTUBHBIN IIEHTP, cyOcTpaTHas
cneruduunocTsb. Kodpepmentsl. Butamunsl. OTnndus ¢epMeHTOB OT HEOPraHUYECKUX KaTaanu3aTOpPOB.

VYrneBonbl: MOHOCaxapu/ibl (TIII0K03a, prbo3a U Ae30Kkcupru003a), Jucaxapuibl (caxaposa, JIakTo3a) u
noJicaxapuasl (Kpaxmai, TIIHKOTEH, 11eJUTI0103a). bruomornueckue GyHKIIUN yTIEBOIOB.

Jlunmuner:  Tpurnuuepuasl, Qochomununel, crepounsl. [uapodunsHO-THAPOGOOHBIE CBOICTBA.
buonoruueckue pynkiuu nunuaos. CpaBHEHHE YTIIEBOJOB, OSIKOB U JIUIHIOB KaK HCTOUHUKOB DHEPTHH.

Hyxneunossie kucnotsl: JJHK u PHK. Hykieotnnbl — MOHOMEpBI HYKIIEMHOBBIX KUCIOT. CTpoeHue u
¢yuxun JJHK. Crpoenune u ¢pyukuuu PHK. Buast PHK. AT®: crpoenune u pyHKIMH.

[urtomorus — Hayka o kieTke. KierouHas Teopus — mpumMep B3auMMOJCHCTBHS uAe U (HakToB B
Hay4YHOM MTO3HAHUU. MeTObl U3yUEHUS KIETKU.

Krnerka xak nenoctHas sxuBasi cuctema. OOIue MpuU3HaKU KJIETOK: 3aMKHYTasi Hapy>KHasi MeMOpaHa,
mosekyinbl JIHK kak reHeTudeckuit anmapar, cucTeMa CUHTe3a Oelka.

Tunsl KIETOK: dyKapuoTHUECKas U mpokapuoTudeckas. OCOOCHHOCTH CTPOEHUS MPOKAPUOTUYECKOM
kinetkd. Kierounas crenka Oaktepuil. CTpoeHHE JYKapUOTHUYECKOH KieTKH. OCHOBHBIE OTIUYUS
PacTUTETBHOM, KUBOTHON U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKAa, TJIWUKOKAIMKC, WX (YHKIIHUH.
[Tna3maTudeckass MeMOpaHa, e€¢ cBoiicTBa U QyHkiuu. [{utonnazma u e€ opranounasl. OgHOMEMOpPaHHBIE
opranouasl kinetku: OIIC, ammapar ['onbmxu, 5n30coMbl. [lonMyaBTOHOMHBIE OpPraHOWABI KIETKH:
MUTOXOHJIPHH, TIACTUABL. [IponcxokneHnne MUTOXOHApWUN W muactul. Buaesr mimactua. HememOpanHbie
OpraHOWJIBI KJIETKH: puOOCOMBI, KJIIETOYHBIN IIEHTP, IICHTPUOIH, PECHUYKH, KI'YTUKU. DYHKITUU OPTraHOH]IOB
KJIeTKH. Britouenus.

SAnpo — perynsTopHsIii 1IeHTp KieTku. CTpoeHue sapa: saepHas 000JI04YKa, KapuoIuia3Ma, XpOMaTuH,
SIIPBIIIKO. XPOMOCOMBI.

TparcopT BEmIeCTB B KIIETKE.

JdemMoHcTpanum:

[Moptpetsr: A. JleBenryk, P. I'yk, T. lllBann, M. llneiiaen, P. Bupxos, [Ixx. Yorcon, ®. Kpuk, M.
Yunkunc, P. ®panxnun, K. M. bap.

Huarpammsbl: «Pacnpenenenne XMMHYECKHX S3JEMEHTOB B HEXHBOW mpuponae», «Pacmpenenenue
XUMHUYECKHX HJIEMEHTOB B )KMBOU MPUPOJIE».



Tabmuuer 1 cxemsl: «llepuoguueckas TabiuLa XUMHUYECKUX 3JIEMEHTOB», «CTpOeHHE MOJEKYJIbI
BOnbI», «buocunTes Oenka», «CtpoeHue Mousiekynbl Oenka», «Ctpoenue ¢epmeHTa», «HykienHoBble
kucnotel. JIHK», «Crpoenne monekynsl AT®», «CtpoeHue syKapuOTHUECKOH KIeTKn», «CTpoeHue
KUBOTHOM KJIETKMW», «CTpoeHHEe pacTUTEIbHOM KIETKW», «CTpoeHHe IpPOKapUOTHUYECKON KIETKUY,
«CTpoeHue Apa KIETKW», «Y TIEBOAB, «JIunuas».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpyIOBaHUE JIs NMPOBEACHUS HAOIIOACHUH, U3MEpPEHMH,
HKCIEPUMEHTOB, MUKPOIIPENIapaThl PACTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATBbHBIX KIETOK.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlaGopaTopHass padota Ne 1. «/3ydeHHme KaTaJIuTUYECKOW aKTUBHOCTH (DEpMEHTOB (Ha mpuUMepe
aMMJIa3bl WM KaTayasbl)».

Jlaboparopuast pabota Ne 2. «M3ydeHHe CTPOEHHUsS KIETOK PACTEHHH, KUBOTHBIX M OAKTEPHH MO
MHUKPOCKOIIOM Ha 'OTOBBIX MUKPOIIpENapaTax U X OMUCAHHUE).

Tema 4. ’KuzneneaTeJLHOCTh KJIETKH.

OOMeH BemiecTB, WJIM METa0O0IM3M. ACCHUMIIIIUSA (TUIACTUYECKHH OOMEH) W JAMCCUMUIISAIUS
(oHepreTuyeckuii OOMEH) — JBE CTOPOHBI €JMHOTO Mporecca MerabonuszMa. Poib 3aKOHOB COXpaHEHHS
BEIIECTB M SHEPTHH B IOHUMAHUU METa00IH3Ma.

Tunbsl oOMeHa BemiecTB: aBTOTPOGHBIA U rerepoTpodHblii. Posib pepMeHTOB B 0OMEHE BEIECTB U
IIPEBPALLICHUY SHEPTUU B KIIETKE.

®otocunte3. CBeroBas u TeMHOBast ¢a3bl porocuHTeza. Peakunu dortocunreza. DPPeKTHBHOCTD
¢dorocunTe3a. 3HaueHne (GoToCHMHTE3a IS KHU3HM HA 3emuie. BiustHue yciioBWil cpeabl Ha (POTOCHHTE3 H
CIOCOOBI OBBIIIEHHS €r0 MPOJLYKTUBHOCTH Y KYJIBTYPHBIX PaCTEHUII.

XeMocuHTe3. XeMOCHUHTE3UpYIole 6akTepry. 3HaUeHne XeMOCHHTEe3a Ul KU3HU Ha 3eMie.

OHepreTudeckuii oOMeH B KieTke. Paciienyienue BenecTs, BbIJIEICHUE U aKKYMYJIMPOBAHUE SHEPTUU
B KJIETKE. DTallbl YHEpreTuyeckoro oomena. I mukonus. bpoxenue u ero Buabl. KucmopoaHoe okucieHue,
WM KJIeToyHoe jpixaHue. OxucnutenbHoe ¢ochopunrpoBanue. I(PPEKTUBHOCTh SHEPreTUYECKOro
oOMeHa.

Peakuuu matpuuHoro cunresa. I'enermueckass mHpopmauusa u JIHK. Peanuszanus renernueckoit
nHpopmanuu B Kkierke. ['eHeTnyeckuil ko u ero cpoiictBa. TpaHckpunius — maTpuyHblii cuHTe3 PHK.
Tpancnsauus — OuocuHTe3 Oenka. Drtanbl TpaHcasauuu. KonupoBanue amuHOKHCIOT. Ponb pubocom B
O6uocuHTe3e Oenka.

Heknerounsle ¢opmbl xu3Hau — BuUpychl. Hcropus otkpbiTus BupycoB (. M. WBanoBckwii).
Oco0eHHOCTH CTPOEHUS U KU3HEHHOTO LMKIa BUpYcoB. baktepunodaru. bonesnu pacrenui, KUBOTHBIX U
4eJIOBEeKa, BbI3bIBaeMble BHUpycamu. Bupyc mmmyHnonedunura yenoseka (BUY) — Bo3Oynutens CIINa.
OOparHast TpaHCKpUIIMS, peBepraza M HHTerpasa. IIpodwmiakTuka pacnpocTpaHeHHs BUPYCHBIX
3a00JIeBaHUH.

JdemoHcTpaumnu:

IToptpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabnuuer u cxemsl: «Tunbl nuTaHuY, «MeTabonu3m», « MUTOXOHIPUA», « IHEPTeTUUECKUIA 0OMEH»,
«Xmoporacty, «Potocunred», «Ctpoenue JJHK», «Ctpoenune u ¢dyHkmonmpoBanue reHa», «CuHTE3
oenkay, «['enermyeckuii kox», «Bupycw», «bakrtepmodarm», «CTpoeHne W KU3HEHHBIA ITUKI BHpyca
CIINda, 6axrepuodaray, «Permmkanus JJTHK».

Ob6opynoBanue: moaenu-anmunkauuu «Yasoenune JHK wu tpanckpunums», «buocunres oOenxay,
«CTpoeHHe KIeTKn», MoJenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslif UK, WK KU3HEHHBIN nuKa kieTku. MuaTepdasza u murtos. [Iponeccel, nmporekaromye B
uHTepdaze. Permmkanusa — peakuus MatpuuHoro cunte3a JJHK. Ctpoenune xpomocom. XpOMOCOMHBIIH
Ha0op — KapuoTuIl. JIMIUTOMAHBIA W TaIUIONIHBIA XPOMOCOMHBIE HaOOphl. Xpomaruabl. [uromornueckue
OCHOBBI Pa3MHOKECHHS U MHAUBUYAJIbHOTO PAa3BUTHsI OPTaHU3MOB.



Jenenne knetkn — muto3. Cragun murtosza. [Ipoueccsl, TpoucxXoasiye Ha pa3HbIX CTaJAMSIX MHUTO3A.
buonornueckuii cMbICT MUTO3A.

[TporpamMmmupyemast TuOEIb KJISTKH — alloNTo3.

@opMbI pa3MHOKEHHUSI OPraHU3MOB: OECIIoNoe M MoJjoBoe. Bupl 0ecronoro pa3MHOXKEHHS: ACTICHUE
HAJBOE, IOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CIHOPOOOpa3OBaHME, BEreTaTHBHOE pPa3MHOKEHUE.
HckyccTBeHHOE KIIOHUPOBAaHUE OPraHU3MOB, €T0 3HAYEHHUE JJIs1 CEJIEKLIUH.

[TosoBO€E pa3MHOXKEHUE, €TO OTIIMYUSA OT OECIOIOTO.

Metio3. Craguu meiio3a. [Iporeccsl, mpoucxopsimue Ha cTaausx meinosa. [loBegeHue xpomocoM B
Meiioze. Kpoccunrosep. bruonoruueckuii CMbICI U 3HaYE€HUE MEH03a.

I'amerorenes — mpoiiecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10I0BBIE Kene3bl: CEeMEHHUKH
u suuHukd. OOpa3oBaHME M pa3BUTHE IMOJOBBIX KIETOK — TaMeT (CHepMaTo30H], SHIEKIeTKa) —
ciepmaroreHe3 u oBoreHe3. OCOOCHHOCTH CTPOCHHUS SHUIEKIETOK M CrepMaTo30uoB. OIuIoI0TBOpEHHE.
[TapTeHorenes.

WnnuBuayanbHoe pa3Butue (OHTOreHe3). OMOpHOHaiIbHOE pa3BuTHe (dMOpHOreHe3). ITarmbl
SMOpPUOHAIILHOTO PAa3BUTHS Yy TIO3BOHOYHBIX JKUBOTHBIX: JAPOOJICHHE, TacTPYJsAIusi, OpraHOrCHE3.
[TocTaMOproHaNBHOE pa3BuTHE. THITBI MOCTIMOPHOHATBHOTO PA3BUTHS: MPSMOE, HENPSIMOE (JTUMIUHOTHOE).
Brnusinue cpezpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIAEHHBIC YPOICTBA.

Poct u pazButue pactenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHU, CTaIMHM PA3BUTHSL.

JdemoHcTpaumnu:

Tabnuis! u cxembl: «@OpMbI pa3MHOKEHHSI OPraHU3MOBY, «J[BOWHOE OMIOOTBOPEHHUE Y LIBETKOBBIX
pacTeHuii», «BereraTuBHOE pa3MHOXKEHHE pacTeHui», «Jlenenue kietku 6akrepuit», «CTpoeHue mojaoBbIX
KJIeTok», «CTpoeHue XpoMocoMbl», «Kinertounslii nukim», «Pemmmkanus JIHK», «Mwuto3», «Meito3y,
«IIpsimoe u Hempsimoe pa3BUTHE», «l'aMeToreHe3 y MIICKOMMTAIONIMX U 4YesioBeKay, «OCHOBHBIE CTaauu
OHTOT'EHE3A».

O6opynoBaHue: MUKPOCKOTN, MUKpompenaparsl «CrepMaTo30u bl MIECKOMHUTAIOIIET0Y, «SHleKkIeTka
MJIEKONUTAOMIEr0», «KapuoknHe3 B KJIE€TKaX KOpelIKa JIyKa», MarHUTHash MOJeNb-anIuinkanus «/lenenue
kieTkn», Moaens JIHK, moaens meTadaznoil XpoMOCOMBI.

JlaGopaTopHble U IpaKTHYeCKUEe PadoThI:

JlaboparopHas pabota Ne 3. «HabmioneHne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha TOTOBBIX
MHUKpOIpenaparax.

JlabopaTtopHas padota Ne 4. «/3ydeHue cTpoeHus MOI0BBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENapaTaxy.

Tema 6. HaciiencTBeHHOCTH M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mctopus pa3Butus reHeTHKd. Poiab HUTONOTMM W AMOPUOIOTHHU B
CTAaHOBJICHUHM TEHETHKHU. BKIan pOCCHIICKMX U 3apyOeKHBIX YU€HBIX B pa3BUTHE TE€HETUKH. MeTobl
TeHEeTUKH  (THOPUIOJIOTUUECKHH,  IMTOTCHETHYECKUH,  MOJIEKYJIsIpHO-TeHeTHdeckuii).  OCHOBHBIE
TeHETUYECKHE TTOHATHUS. [ eHeThnuecKasi CAMBOJIMKA, MCTIOJIb3yeMasi B CXeMaxX CKPEIIUBaHUi.

3aKOHOMEPHOCTH HAcleAOBaHUS TMPHU3HAKOB, ycTaHoBieHHble [. Mennenem. MoHoruOpumHOe
CKpelllMBaHue. 3aKOH equHO-00pa3usi TMOpUIOB TepBoro mokoieHus. [IpaBuino noMuHHpOBaHMS. 3aKOH
pacmieruieHus mpu3HakoB. [ umore3a urctoTel ramet. [1oiHOE 1 HEMmoJIHOE JOMHUHUPOBAHHE.

JlurunOpuaHoe CKpenMBaHue. 3aKOH HE3aBUCHMOTO HACJIENIOBAaHMS MPU3HAKOB. lluToreHermyeckue
OCHOBBI TUTHOPHUIHOTO CKpEIIMBaHUSI. AHATH3UPYIOIIee CKpelrBanue. Vcrnonp30Banne aHaTu3uPYIOLIETO
CKpEIIMBAHUS JUIS ONIPEICIICHUs TeHOTUIIa OCOOU.

CueruienHoOe HacnenoBaHue nmpusHakoB. Pabora T. MopraHna 1o clerieHHOMY HaclieJJOBaHUIO TEHOB.
Hapymenue cuenyenus reHoB B pe3yJibTaTe KPOCCUHTOBEpA.

XpOMOCOMHAasi TEOPUS HACIEICTBEHHOCTH. [ eHeTuUeCKre KapThl.

l'enetnka mnona. XpoMOCOMHOE oOmNpeneneHue IMoia. AYTOCOMBl U TOJOBBIE XPOMOCOMBI.
['omorameTHble U reTeporaMeTHble Opranu3Mel. HacnenoBanue npru3HakoB, CUEIIIEHHBIX € TIOJIOM.

N3meHunBOCTh. Buabsl M3MEHUMBOCTH: HEHACIEACTBEHHAs M HAclIeACTBEHHas. Ponb cpensl B
HEHACJIEACTBEHHON M3MEHUMBOCTU. XapaKTEPUCTUKA MOJIU(DUKAITMOHHOW M3MEHYMBOCTH. BapuarmoHHBIHA



psn ¥ BapuanmoHHas kpusas. Hopma peakunu npuszHaka. KoaudecTBEHHbIE U KAUECTBEHHBIE PU3HAKU U UX
HOopMa peakiuu. CBolicTBa MOAU(UKAITMOHHOW U3MEHYMBOCTH.

HacnencTBennasi, Wi reHOTUNIMYECKas, M3MEHYMBOCTh. KOMOMHATHBHAS M3MEHYHMBOCTh. Meio3 u
MOJIOBOM  TIPOIECC — OCHOBa KOMOWHATUBHOW W3MEHYMBOCTH. MyTalMOHHAs  HM3MEHYHBOCTb.
Krnaccudukanus Mmyranuii: reHHbIE, XpOMOCOMHBIE, FTeHOMHBIE. YacToTa U MPUYUHBI MyTaluil. MyrareHHbie
(hakTOphl. 3aKOH TOMOJIOTHYECKHUX PAJOB B HacCJIeICTBeHHOM n3meHunBocTH H. M. BaBuiosa.

BuesigepHast HacIeICTBEHHOCTh U U3MEHUYHUBOCTb.

['enetuka uenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/IbI TEHETUKU YE€IOBEKA: T€HEATOTHYECKUM,
OJIM3HELIOBBIM, IMTOrCHETUYECKUH, OHOXMMHYECKUH, MOJeKylspHo-reHeTuueckul. CoBpeMeHHOe
ONpeEIICHUE TeHOTHUIIA: MTOJHOT€HOMHOE CEKBEHHPOBAaHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOIIbIO
[MI[P-anamm3a. HacnencTBeHHbie 3a0o0fieBaHUSI YeJIOBEKAa: IeHHBbIC OOJE€3HU, OOJIE3HH C HACIEICTBEHHOU
MIPEIPACIIONOKEHHOCTRI0, XPOMOCOMHBIE Oosie3Hr. COMaTUYECKUE U TeHEepaTUBHBIC MyTallui. CTBOJIOBBIC
kieTkd. [IpuHIunel 370poBoro obpasza *KU3HU, TUATHOCTUKU, NMPOPHUIAKTUKH U JICYCHUS T'€HETUYECKUX
Oone3Heil. MenUMKO-TEHETUYECKOEe  KOHCYIbTUpPOBAaHME. 3HAUEGHUE  MEAMIMHCKOW TIeHETHKH B
MPEAOTBPAIIEHUH U JICUCHUH T€HETUYECKUX 3a00JICBaHUI YeIOBEKa.

JdemoHcTpaumuu:

[optpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecosckuii, H.
. Basuiios.

Tabmuupl U cxembl: «MOHOTHOPHIHOE CKPEIIMBAHHE M €r0 ITUTOTEHETUYECKas OCHOBa», «3aKOH
paCIEIJICHHSI M €T0 IIUTOTCHEeTHYEeCKask OCHOBa», «3aKOH YUCTOTHI TaMeT», «JlUruOpHuIHOEe CKPEIINBAHUEY,
«uronornyeckue OCHOBBI JUTHOPUIHOTO CKpeluBaHus», «Meho3», «B3aumonelcTBue aienbHbBIX
reHoB», «['eHeTnyecknue KapThl pacTEHUN, )KUBOTHBIX U UYEJIOBEKa», «l'€éHeTHuka mnoiay, «3aKkOHOMEPHOCTU
HacJeI0BaHMs, CIEIUICHHOTO C MoJioM», «KapuOoTUIbI YeloBeKa U JKUBOTHBIX», «BUIbI M3MEHUYHUBOCTHY,
«MoauduxanmonHass HM3MEHYUBOCTH», «HacmemoBanue pesyc-pakropa», «l'€HeTHKA TPYII KPOBUY,
«MyTanroHHas U3MEHYUBOCTHY.

Ob6opynoBanue: MO/IeNN-aNTIITUKALIH «Monorubpuanoe CKpELIMBaHUEY, «Henonxoe
JTOMUHUPOBaHUEY, «lurndpuanoe ckpenmBanuey, «Ilepekpéct xpoMocoM», MUKPOCKOIT 1 MUKpOIIpenapar
«dpo3odunay (Hopma, MyTaruu (HOPMBI KPBUTBEB U OKPACKH TeJa), repbapuii «I"opox TOCEBHOM.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Jlaboparopnass pabora Ne 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO U JUTUOPUIHOTO
CKpeNIMBaHus Y AP030(UIIbI Ha TOTOBBIX MUKPOIIPEIapaTax.

JlabopatopHnas pabGota Ne 6. «M3ydyenne MoAM(PUKAITMOHHOW W3MEHUYHUBOCTU, IOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBO».

JlaboparopHast pabota Ne 7. «AHanu3 myTtanuii y Apo30¢puiibl Ha TOTOBBIX MUKpOIIpEnapaTax».

[IpakTuueckas padora Ne 2. «CocTaBieHue 1 aHaIN3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesiekuiust opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekius Kak Hayka v Iipouecc. 3apoxaeHue celekunu u gomectukanusa. Yuenue H. M. BaBunosa o
[EHTPax MPOMCXOXKIEHUS U MHOT000Opa3us KyIbTYPHBIX pacTeHui. LIeHTphI MPOUCXONKACHHS TOMAITHUX
*KUBOTHBIX. COpT, MOPO/IA, ITAMM.

CoBpeMeHHbIE METO/IbI ceNeKIMU. MaccoBbIi U UHIUBUYATbHBIA OTOOpPHI B CEJIEKIMU PACTEHUN U
KUBOTHBIX. OIIEHKa DJKCTepbepa. bBIM3KOPOICTBEHHOE CKpelIMBaHWe — WHOpWAWHT. Ywucras ITUHUS.
CkpemuBanue 4ucThIX JauHHMA. [erepo3uc, wnu tuOpuaHas cuiaa. HepoacTBeHHOE CKpelIMBaHUE —
aytopuauar. OtnanéHHas rulOpuamsanuss u €€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 | IOJIydYeHue
MTOJTUTUIOUIOB. JIOCTHIKEHUS CENIEKITNN PACTCHUH, )KUBOTHBIX 1 MUKPOOPTAaHU3MOB.

buortexHonorus Kak orpacip Mpou3BoACTBA. [ eHHAss MHKEHEPHs. DTalbl CO3/IaHUST PEKOMOMHAHTHOM
JIHK u Ttpancrennsix opranu3moB. Knerounas unxeHepus. Kierounsle KynbTypbl. MHKpPOKIOHAIBLHOE
pa3MHOXKeHHE pacTeHud. KIloHupoBaHHE BBICOKONPOAYKTHBHBIX CEIbCKOXO3IMCTBEHHBIX OpPraHU3MOB.
DKoyoruueckue u 3tnueckue mpoodsemsl. MO — reHeTH4ecku MOIU(PUITUPOBAHHBIC OPTaHU3MBI.

JleMoHcTpanuu:



[Toptpetsr: H. U. BaBusnos, U. B. Muuypun, I'. /I. Kapneuenko, M. @. IBaHOB.

Tabmumpr 1 cxembl: kKapTa «LIeHTpbI MPOUCXOXKIEHUS W MHOTOOOpa3Hsl KyJbTYpHBIX PacTEHUN»,
«[lopoapl MOMAIIHUX KUBOTHBIX», «CopTa KyNbTYPHBIX pacTeHui», «OTmanéHHas THUOPUAN3AIULY,
«Paboter akagemmka M. @. HBanoBa», «llomumionaus», «OObEeKThl OMOTEXHOJIOTHHY», «KileTouHBIC
KYJIbTYpPbI U KIIOHUpOBaHUEY, «KOHCTpyHpoBaHHE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBanue: MyJSKH IJIOJ0OB U KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB PACTEHHIA,
repOapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHble M NPpaKTHYeCKHe PadoThI:

DkcKypcusi «OCHOBHBIE METOJIbI M JOCTHKEHHS CEJIEKIIMN PACTeHUN U )KMBOTHBIX (HA CEJICKIIMOHHYIO
CTaHIIMIO, IJIEMEHHYIO (pepMy, COPTOMCHBITATENBHBIM Y4acTOK, B TEIUIMYHOE XO3SIMCTBO, JIabopaTOpHIO
arpOyHHBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIMOHHAS ONOJIOTHSA.

[Ipennochliki BO3HUKHOBEHHUS SBOJIIOIMOHHON TeOpUU. DBOJIONUOHHAS Teopus U e€ MecTo B
ouosiornu. BrnusiHIE YBOTIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CunerenbctBa »Boitouuu. IlaneoHTOnOrMUecKue: IMOCIEAOBATEIbHOCTh IIOABJIEHUS BUIOB B
MAJIEOHTOJIOTUYECKOM JIETOMUCH, TiepexoiHbie (hopMbl. buoreorpaduyeckue: cxoacTBo U panuuue payH u
(bI0p MaTepuKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA U PA3INIH SMOPHOHOB Pa3HBIX BHJIOB MIO3BOHOYHBIX. CpaBHUTEILHO-
AHATOMHYECKHE: TOMOJIOTUYHBIC, AHAJOTUYHBIC, DPYAMMEHTApPHBIC OpraHbl, aTaBU3MBI. MOJIEKYISPHO-
OMOXMMHUYECKHE: CXOACTBO MEXaHHW3MOB HACIIEJICTBEHHOCTH M OCHOBHBIX METaOOJMYECKUX IMyTeH y Bcex
OpPraHHU3MOB.

OpomonmonHas teopus Y. JlapBuna. IIpeanockuiku BOSHUKHOBEHUS JapBUHM3MA. [[BHXKyIIMe CUIIbI
3BOJIIOLIMM  BUIOB 10 JlapBuHY (M30BITOYHOE pa3MHOKEHHE TIPU OrPAHUYEHHOCTH PECypCOB,
HeolpeaeéHHast U3MEHYUBOCTb, O0pb0a 3a CyIIECTBOBAaHHUE, ECTECTBEHHBII 0TOOD).

Cunternyeckas teopus sBostoruu (CTI) u e€ 0CHOBHBIE OJIOKEHHUS.

Muxkpososmtornus. [lonynsnus kak eIuHUIA BUIa U 3BOJIOLUY.

JBwxkynme cwibl  ((GakTopbl) DHBOJIOINMH BHIAOB B Tpupoie. MyTalMOHHBIH Tpolecc H
KOMOMHATUBHASI U3MEHUMBOCTH. [loNMysIsSIIMOHHbIE BOJIHBI U Apeiid reHoB. M3omsius u MUrparms.

EcrecTBeHHbII 0TOOp — HanpaBisIOIUi GakTop 3BOIOLUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT, OpPraHW3MOB KakK pe3yiabTaT 3Bojonuu. I[lpumepsl mnpucnocobieHuit y
OpraHu3MoB. ApoMop(O3bl U UINO-aTATITAIIUH.

Bun u BugooOpaszosanue. Kpurepun Buga. OcHoBHbIE (OopMBI BU00Opa30BaHus: reorpapuueckoe,
JKOJIOTHYECKOE.

MaxkpoaBosmorus. @opmbl IBONTIONMH: (HIIeTHYECKas], IUBEPreHTHAs, KOHBEPT€HTHAs, TapaJulebHasl.
HeobOpatumocTs 3BOMIOIUN.

[IpoucxoxxaeHne OT HeCHEeUUANIU3UPOBaHHBIX MpeakoB. Ilporpeccupytomas —crenuamIn3arms.
AnanTuBHAs paguarus.

JdemoHcTpaumnu:

[Toprpetsr: K. JIunnen, K. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O. 'ekkens, O.
Mromnep, A. H. Cesepuios.

Tabmuupelr um cxembl: «Pa3BUTHE OpPraHMYECKOro MHpa Ha 3emiie», «3apOJbIIIN IMO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Dopmbl O0pbObl 3a cymiecTBoBaHUE», «EcTecTBeHHBI 0TOOP»,
«MHoroo6pa3ue COpTOB pacTeHuit», «MHOTo0oOpaszue Mmopoj KUBOTHBIX», «llomymsamumny, «MyTarmoHHas
U3MEHUYUBOCTBY, «Apomopdo3sl», «Mnumoamanramumy, «OOmas aereHepanmus», «JBIKYIIHE CHIIBI
sBomorun», «Kapra-cxema wmapmpyra myremectBus Y. JlapBuna», «bopbba 3a cymiecTBOBaHHEY,
«IIpucnocobmeHHocTs  opraHusmoB»,  «l'‘eorpaduyeckoe  BHUAOO0Opa3oBaHUE»,  «IKOJOTHUECKOE
BHI000pa30BaHUE.



O6opynoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3IMYHBIMU THIIAMU OKPAackKu, HaOOp IJIOJOB U CEMsH,
kosutekuust «lIpumepbl 3alUTHBIX MPUCIIOCOONEHUN Y KUBOTHBIX», MOJeNb «OCHOBHBIE HAaIpaBICHUS
HBOJIIOLUIY, 00BEMHAsA MoJIeNb «CTPOEHUE TOJIOBHOTO MO3Ta MO3BOHOUHBIX).

buoreorpaduyeckas kapra mupa, Kojuekuus «DopMbl COXpaHHOCTH HCKOIMAEMBIX >KUBOTHBIX H
pacTeHuii», mojenb anmukanus «llepekpéct xpomocom», BiakHble npenapatbl «Pa3BUTHe HACEKOMOTO»,
«Pa3BuTHe nAryunkun», Mukponpemnapar «/Ipozoduna» (Hopma, MmyTanuu GopMbl KPbUTEEB U OKPACKH TENa).

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JIaGoparopnas padota Ne 1. «CpaBHeHuE BHIOB 110 MOP(}HOIOTHIECKOMY KPHUTEPHIOY.

Jlaboparopuast pabora Ne 2. «Omnucanue MpUCIOCOOIEHHOCTH OpraHu3Ma U €€ OTHOCHTEIBHOTO
XapaxkTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KH3HU Ha 3emJie.

JloHayuHbI€ IIpEICTaBICHUS O 3apOKJIE€HUU KU3HU. HaydHble runore3sl BOSHUKHOBEHUS JKU3HU Ha
3emie: abroreHe3 U naHcnepMusi. XuMU4ecKast 3BOJTIOIUsA. AOMOTeHHbII CUHTE3 OPTaHUYEeCKUX BEIECTB U3
HEOPraHUYeCKHX. ODKCHEPUMEHTAIBHOE MOATBEPKACHUE XMMHYECKOW »3Boiouuu. HavanbHble 3Tambl
ouosornyeckoii sBomonmu. ['mmoreza PHK-mmpa. @opmupoBanue MeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHUE MPOTOKJIETKU. [lepBbie KileTKM U UX 3BOJIOLUA. POPMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX
OpraHUu3MOB.

Pa3Butue xu3Hu Ha 3emuie mo spam U nepuonaMm. Kartapxeil. Apxeilckas M HNpOTEPO30WCKask 3pHbI.
[Taneo3oiickas »pa u €€ nepUOIbl: KEMOPHICKUN, OPAOBUKCKHM, CUIYPUHUCKHUH, JIEBOHCKHM,
KaMEHHOYTOJIBHBIN, IEPMCKHUH.

Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIIOBOM.

Kaitno3oiickas 3pa 1 e€ nepuopbl: MajaeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTeprucTUKa KJIMMaTa ¥ T€0JIOrMYeCKUX IporeccoB. OCHOBHBIE ATallbl IBOJIIOLIMU PACTUTEIBLHOTO
U KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUH U >KMBOTHBIX. [losiBIEHUe, pacluBeT W BbIMHpPAHUE TPYIII
KUBBIX OPIraHU3MOB.

Cucrema OpraHm4eckoro Mupa Kak OTpaK€HUE 3BONIOUUH. OCHOBHBIE CUCTEMATHUYECKUE TPYIIIbI
OpPraHHU3MOB.

OBonronUs 4enoBeKa. AHTpPOMNOJOrUs Kak Hayka. Pa3BuTHe mNpeAcTaBleHUN O NPOUCXOXKICHUU
4yenoBeKka. Meronpl M3ydeHMs aHTpororeHe3a. CXOACTBA M pas3MyMsl  4YEJIOBEKA M JKUBOTHBIX.
CucremaTnyeckoe MOJI0KEHUE YEI0BEKa.

JBuwxymue cuibl ((paxkTopel) aHTpororeHeza. HacnencTBeHHas HM3MEHUMBOCTb M €CTECTBEHHBIM
ot6op. OO1IeCTBEeHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPYAa, MBIIIJICHUE, PEUb.

OcCHOBHBIE CTaAMM W BETBH HBOJIIOLMU YEJIOBEKA: aBCTPAJNONMUTEKH, YenoBek ymenslid, Yenosek
NpAMOXOJAIIMN, YeloBeK HeaHAepTAIbCKUM, UenoBek pasymHubiil. Haxonky nCKonmaeMbIX OCTaTKOB, BPEMS
CYIIIECTBOBAaHMS, 00JIACTh PACIIPOCTPAHECHHS, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUSL.

UYenoseueckne packl. OCHOBHBIE OOJBIIME pAchl: €BpPOMEOMJHAS  (€Bpaswiickas), HErpo-
aBCTpaJlouJiHasi (9KBaTOpHAlIbHAs), MOHIOJIOUAHAs (A3MATCKO-aMepUKaHCKast). UepThl MPUCIIOCOOIEHHOCTH
IIPEICTABUTENIEH UEIOBEUECKUX Pac K YCIOBUSAM cyllecTBoBaHUA. EQMHCTBO uenoBedyeckux pac. Kpuruka
pacusma.

JdemoHcTpaumnu:

[Toptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. /{apBus.

Tabmuuel n cxembl: «Bo3HukHOBeHHe COJIHEUHOW CUCTEMBI», «Pa3BUTHE OpPraHUYECKOrO MHpay,
«PacturenbHast knetka», «KuBoTHas kierka», «lIpokapuoTuueckas kieTka», «CoBpeMeHHas cucrema
OpraHMYecKoro mupa», «CpaBHEHHE AHATOMHUYECKHUX YEPT CTPOCHHUS 4YeJIOBEKa U 4YeIOBEKOOOpa3HBIX
00e3psiH», «OCHOBHBIE MeCTa TaJCOHTOJOIMYECKMX HAaXOJOK IPEIKOB COBPEMEHHOI'O YEJIOBEKay,
«/IpeBHelmue moan», «JpeBHue moan», «llepbie COBpEMEHHBIE 0N, «Ue0BeuecKue pach».

Ob6opynoBanue: Mynsku «lIpoucxoxaenue dvenoBeka» (OIOCTBI aBCTPAJIONUTEKa, MUTEKAHTPOIIA,
HeaHJepTaliblia, KPOMaHbOHIIA), CJIENKH WIK M300pa’KeHUsI KaMEHHBIX OpPYIUi MEepBOOBITHOTO YelOBEKa



(kaMHH-4YOTITIEPHI, pyOMIIa, CKpeOsia), TEOXpPOHOJIOTHYECKass Tabymia, KOUIeKiusa «DopMbl COXpaHHOCTH
MCKOMAEMbIX KUBOTHBIX U PACTCHHII.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

[Mpaktuueckass pabora Ne 1. «lM3ydyeHHe HUCKOMAeMBIX OCTAaTKOB PACTECHUH H JKUBOTHBIX B
KOJUICKIIUSX .

OKCKypcusi  «DBOJIOLKA OpraHMYeckoro wMupa Ha 3emie» (B €CTEeCTBEHHO-HAy4YHBIM  WIIU
KpaeBeAueCKUil My3eil).

Tema 3. Opranu3mbl 4 OKpY:KaloLas cpeja.

DKoJIoTHsl KaKk HayKa. 3aJadyd M pas3ieibl JKOJOTHU. MeToAbl SKOJOTMYECKHX HCCIeI0BaHUM.
DKOJOTH4YeCKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl 0OMTaHNUs OPraHU3MOB: BOAHAS, HA36MHO-BO3TyIITHAS, IOYBEHHAsI, BHYTPUOPTaHU3MEHHAs.

Okonorudeckue Gaktopel. Knaccudukaims sK0IOTHYecKuX (aKTopoB: aOUOTHYECKHE, OHOTUIECKUE
U aHTpoNoreHHbIe. JeficTBuE 3K0I0rn4eckux (PakTopoB HA OPraHU3MBI.

Abuotnyeckue (akTopbl: CBET, TeMIileparypa, BiaxHOCTb. DotomepuoausMm. [IpucnocobneHus
OpPTaHU3MOB K JICHCTBHIO aOMOTHYECKHX (paKTOPOB. BHOJIOrHYeCcKre pUTMBI.

buotnyeckne QaxkToppl. Buabl OMOTHYECKMX B3aMMOACWUCTBUI: KOHKYPEHIUS, XHWIIHUYECTBO,
cumbuoz u ero Qopmel. I[lapasuTusm, Koomepaius, MyTyalu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO,
HaxJICOHMYECTBO). AMEHcalau3M, HEWTpanu3M. 3HaueHHe OWOTHYECKUX  B3aUMOJCHCTBUU I
CYIIECTBOBAHHS OPTaHU3MOB B IIPHPOTHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEPUCTUKH MOmyisiii. OCHOBHBIE IOKa3aTeau MOMYJSIUM: YUCIEHHOCTb,
IUIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTh, MPHUPOCT, MHUrpanus. J[MHaMUKa YMCIEHHOCTH MOMYISIUU U e
perynsanus.

JdemoHcTpaumnu:

[optpetsl: A. I'ym6onbaT, K. ®@. Pynse, O. ['ekkens.

Tabmumer u  cxemsl: kapta «[Ipupoanbie 30HBI 3emnu», «Cpeapl OOUTaHUS OPTaHU3MOBY,
«Doronepuoausm», «llonmymsauuny», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH MNONYISUMU HHDY30pHH-
Typenbkny, «[Iuiesbie nenmy.

JlaGopaTopHble U IpaKTHYeCKUEe PadoThI:

JlaGoparopHass pabota Ne 3. «Mopdonoruueckue OCOOEHHOCTH PAcTeHUH M3 pa3HbIX MeECT
OOUTaHUS.

JlabopaTtopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEyCay.

[Tpaktrueckas padota Ne 2. «[lofacu€T MIOTHOCTH MOMYJIAIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooOmecTBa M IKOJTOTHYECKHE CHCTEMBI.

CoobmiecTBo opraHu3mMoB — OuoneHo3. CTpykTypbsl OHOLIEHO3a: BHUIOBas, MPOCTPAHCTBEHHAS,
Tpouueckas (nueas). Buasi-noMuHaHThl. CBsI3u B OMOIIEHO3E.

Okojoruyeckue cuctembl  (9kocuctembl). Ilonstue 00 oSkocuctemMe U OHMOreoleHO3e.
@OyHKIIMOHANbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOAYLEHThI, KOHCYMEHTHI, peayleHThl. Kpyrosopot
BEIIECTB M MOTOK SHEPIUH B 3kocucteMe. Tpopudeckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI. [InIieBbIe 1enu u
cetd. OCHOBHBIE [TOKA3aTeIN YKOCUCTEMBI: Oromacca, MPOayKIHUsI. DKOJIOrHUYeCKUe MUPaMUIbl: TPOAYKIINUH,
YUCJICHHOCTH, OnomMacchl. CBOMCTBA DKOCUCTEM: YCTOMUHNBOCTD, CAMOPETYIISIHS, pa3BuTre. CyKieccus.

[Ipupoanble 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO WJIM HIMPOKOJIMCTBEHHOTO
jeca.

AHTpPOIIOTEHHBIE ~ JKOCUCTEMBI.  ATpo3KocHUCTeMBl.  YpOoskocucteMmbl.  buomormyeckoe
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak ¢aktop ycroiumBoctH sKocucTeM. CoxpaHeHHE OHOJOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Oumocdepe. ['panuiel, coctaB m cTpykrypa Oumocdepsl. Xupoe
BemectBO M ero ¢yHkiuu. OcobeHHocTH Owochepbl Kak TMoOaTbHON H3KOCHCTEMBI. JlMHAMUYECKOe
paBHOBecHEe U 0OpaTHas CBs3b B Onocdepe.



KpyroBopots! BemecTB U OMOre€OXMMUYECKHE LUKIBI 3JIEMEHTOB (yriiepoja, a30Ta). 30HAJIBHOCTh
ounocdeppl. OCHOBHBIC OMOMBI CYIIIH.

UYenoBeuectBO B Omochepe 3emiu. AHTpOINOTeHHbIE HU3MeHeHUss B Ouocdepe. [mobanmpHBIC
HKOJIOTUYECKUE TIPOOITEMBI.

CocymectBoBanue mnpupoJsl U uenoBedecTBa. CoxpaHeHue OHOpa3HOOOpa3Hus Kak OCHOBa
ycroiiunBoctu  O6uocheppl. OCHOBa pPALMOHAIBHOIO YIPABIEHHS MNPUPOIHBIMU pecypcaMH M HX
ucnoib3oBanue. JlocTikeHust OMOJIOTUU M OXpaHa IPUPOIBI.

JdeMoHcTpanum:

[Toptpetsr: A. . Tencnu, B. H. Cykaués, B. N1. Bepnaackuii.

Tabmuuer u  cxemsl: «lIumessle nenm», «buoneHo3: coctaB u crpykrypay», «lIpupogHsie
coobmiectBay, «llemn mutanus», «Okojmormueckas nupamuaa», «buochepa um demoBek», «IKOcCHUCTEMA
LIMPOKOJINCTBEHHOI0 Jieca», «JKOCHCTEMa XBOMHOro Jjieca», «buOLIEHO3 BOMOEMa», «ATPOLEHO3»,
«IIpuMepHbIe aHTPONOTreHHbIE BO3AEHCTBHS Ha PUPOAY», «BaxkHel1e HCTOYHUKH 3arpsi3HEHHs BO31yXa
U TPYHTOBBIX BOJ», «llouBa — BakHelmias cocraBisitomas ouocdepbl», «PakTopsl Aerpajaluu MOYBY,
«[TapaukoBeIii 3pdexT», «DaKTOpbl PaJNOAKTHBHOTO 3arpsisHeHHs Ouocdepsr», «OO0mas CTpykTypa
ouocdeprr», «PacmpocTpaneHue xu3HH B Omocdepe», «O30HOBBIH 3KpaH Omocdepsr», «Kpyrosopor
yriepoza B 6uocdepe», «Kpyropopot a3orta B pupoae».

OO6opynoBanue: Mojenb-amiMkauug «TunuuHsle OuoleHo3bl», repOapuil  «PacTuTenbHbIE
coobmiecTBa», Koyutekiuu «buorneno3», «BpeauTenn BaXHEWIINX CEITbCKOXO3SHCTBEHHBIX KYIBTYP»,
repbapuy U KOJUIEKUUU PACTEHUM M KUBOTHBIX, MPUHAJIEKAIIME K Pa3sHbIM SKOJIOIMUECKUM TIpyIIaM
onHoro Buja, Kpacnas kuura Poccuiickoit denepanyn, n3o0paxeHus OXpaHsIEMbIX BHJIOB PACTCHUN U
KHUBOTHBIX.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MA HA

BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBiIMBalOTCA TpPeOOBaHUS K pe3yjibTaTaM OCBOCHMS OOydYaIOUIMMHUCS

IIporpamMM CpeaHero o0Iiero 00pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U MPEAMETHBIM.
JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKkType JNHUYHOCTHBIX pEe3yJbTaTOB OCBOECHMs IpenMera «buosiorus» BbIIENIEHBI CleIyIoIIHe
COCTABJISIIOLINE: OCO3HAHHE OOYYAIOIMMHCS POCCHMCKON TI'pa)IaHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH U CAMOOIIPEECIICHUI0, HaTMYMe MOTHBALlMM K OOYy4eHHUIO0 OWOJIOTHH,
LIeJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHI JIMYHOCTM Ha OCHOBE KIIIOUEBBIX LEHHOCTEH H
HUCTOPUYECKUX TpaJulUi pa3BUTHS OMOJIOrMYECKOTO 3HAHUS, TOTOBHOCTh U CIHOCOOHOCTH OOYYarOLIUXCS
PYKOBOJCTBOBATbCS B CBOEH AESITEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMM, NPUCYLIUMHU CHUCTEME
OMOJIOTMYECKOr0 00pa30BaHUs, HAJTMUYUE SKOJIOTHYECKOIO MPaBOCO3HAHMSA, CIIOCOOHOCTH CTaBUTh LENU U
CTPOMTD KU3HEHHBIE MJIaHbI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUs Mpeamera «buonorus» AOCTUTraOTCs B €AMHCTBE y4EOHOH U
BOCIIUTATEIbHONW AESITEILHOCTH B COOTBETCTBMM C TPAAMIIMOHHBIMU POCCHUICKMMHU COLMOKYJIbTYPHBIMU,
HCTOPUYECKHMHU U TyXOBHO-HPABCTBEHHBIMU IIECHHOCTSMH, IPUHATHIMH B OOILECTBE MPaBHJIaMH 1 HOPMaMH
MOBE/ICHUS U CIIOCOOCTBYIOT IpolleccaM CaMOIO3HAHMs, CaMOBOCIUTAHUS U CaMOPa3BUTHUSA, Pa3BUTHS
BHYTpEHHEH MO3UIUU JMYHOCTH, MAaTPUOTHU3MA, YBAXKEHHUS K 3aKOHY U IMPaBOMOPSIKY, YEIOBEKY Tpyla U
CTaplieMy MOKOJEHHUIO, B3aUMHOIO YBAXKEHHs, OCpEKHOTO OTHOIICHUS K KYJIbTYpHOMY HACIEIHIO H
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickon denepannn, NpUPOAE U OKPYKAIOLIEH cpelie.

JIn4HOCTHBIE pPe3yabTaThl OCBOCHUS y4eOHOTO mpenMera «buonorusy A0IKHBI OTpakaTb TOTOBHOCTD
U CIIOCOOHOCTh O0Yy4aronuxcs pyKOBOJCTBOBATHCS COPMUPOBAHHON BHYTpEHHEH MO3UIMEN JIHYHOCTH,
CHCTEMOW IICHHOCTHBIX OpHEHTAIlMi, MO3UTUBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHIHCKOro OOIIEeCTBA, paCIIUpEHUE >KU3HEHHOTO OIBbITa M ONbITa
NESATeNbHOCTH B MPOLIECCE Pealu3allid OCHOBHBIX HAlpaBJICHUH BOCIUTATENBHOM AEATENBHOCTH, B TOM
YHCII€ B YACTH!

1)rpa:xxnaHcKkoro BOCIMTAHUSA:



c(OPMHUPOBAHHOCTH I'PaXAAHCKON MO3UIIMK O00YYaIOIIerocsi Kak aKTUBHOT'O M OTBETCTBEHHOT'O 4JIEHA
POCCHICKOTO 00IIIeCTBA;

OCO3HaHHE CBOMX KOHCTUTYIIHOHHBIX TIPAaB U 0OS3aHHOCTEH, YBAXKCHHE 3aKOHA U TIPABOMIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW NIEATENLHOCTH MPHU CO3/JaHUM y4EOHBIX MPOEKTOB, PELICHUU
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHITOJIHEHUU OUOJIOTMUECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTB OMpPENENSITh COOCTBEHHYIO MO3ULIMIO0 IO OTHOIICHUIO K SIBICHUSIM COBPEMEHHOM JKHU3HU
1 OOBSICHATH €&;

YMEHHE YYHTHIBATH B CBOUX JCHCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOT'O B3aUMOJICHCTBUS JIFOJCH C
pa3HbIMH YOKICHUSIMH, KYIbTYPHBIMU IIEHHOCTSIMU M COLIUAIBHBIM MOJ0XKECHHEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIECCE COBMECTHOI'O BBHIMOIHEHHs YU€OHBIX, I03HABATEIbHBIX U
HCCIIeIOBATENLCKUX 33]1a4, YBAXHUTEILHOTO OTHOIICHUS K MHCHHIO ONIIOHEHTOB MPHU OOCYKICHUH CIIOPHBIX
BOIIPOCOB OMOJIOTHYECKOTO COICPKAHUS;

TFOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOU JEATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCTIMTAHMS:

c(OPMHUPOBAHHOCTh POCCHICKOW TPAKIAHCKOW HICHTUYHOCTH, IMATPUOTHU3MA, YBAKEHUS K CBOEMY
HapOAy, YyBCTBA OTBETCTBEHHOCTU mnepen PoauHoM, ropnoctu 3a CBOM Kpai, cBoro PonnHy, CBOM SI3BIK U
KYJIbTYpY, IPOILIOE U HACTOSIIIEE MHOIOHALIMOHAIILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJIEIUIO U NMaMITHUKAM IPUPOJIbI, JOCTUKeHusAM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIQJ POCCHMCKHX YUYEHBIX B CTAHOBJICHHE M pPAa3BUTHEC OHOJIOTHH,
MOHUMAaHUS 3HAueHUsi OMOJOTMH B TO3HAHWU 3aKOHOB MPUPOJIBI, B JKU3HU YENIOBEKa U COBPEMEHHOTO
00I11eCTBA;

uaciHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)KEHUIO M 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a €ro
cynp0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEH pOCCUICKOr0 HAPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBEICHNUS,

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0O M TPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTHUPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMUBOTO OYAYIIIETO;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJIUTENISIM, CO3/IJaHUIO CEMbU HAa OCHOBE OCO3HAHHOTO MIPUHSTHUS
LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBHUHU C TpaJAULIMAMU Hapo1oB Poccuu;

4) 3cTEeTUYECKOr0 BOCTIUTAHMS:

ACTETUUYECKOE OTHOIICHHE K MUPY, BKIIOYAs CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA,
CropTa, Tpy/aa, OOIIECTBEHHBIX OTHOIICHHI;

MMOHUMAaHHE YMOITMOHAIBHOTO BO3ICMUCTBUS KUBOM PHUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXEHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHHE NPOSABISATH KayecTBa
TBOPYECKOH JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHUSA, (GOPMHPOBAHMSA KYJbTYPbl 310POBbS M 3MOLMOHAJIBLHOIO
0J1aronosy4us:

MMOHUMAaHKE U peau3alus 30pOBOro U 0e30macHoro odpas3a KU3HH (310pOBOE MUTAHUE, COOIIOICHUE
TUTUEHUYECKUX MPaBUI M HOPM, cOATaHCUPOBAHHBIN PEKUM 3aHITHHA U OTABIXA, PETyIsApHas (u3nueckKas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOT'O M KOMIIETCHTHOTO OTHOINEHHUS K COOCTBEHHOMY (DM3UYECKOMY U
TICUXUYECKOMY 37I0POBBIO;

MOHMMAHUE IIEHHOCTH TMPaBWJI HHIWBUIYaTbHOTO M KOJUICKTHBHOTO OE€30MacHOTrO IOBEACHHS B
CUTYALUSIX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HaHUE TMOCIEICTBUN U HEMPUATUS BPEIHBIX MPUBbIUEK (YMOTpEOIEHUsI aIKOrojsl, HAPKOTHUKOB,
KypeHus);

6) Tpy10BOr0 BOCIMTAHMSA:



TOTOBHOCTH K TPYly, OCO3HaHHE IIEHHOCTH MAacTEPCTBA, TPYI0JIIO0HE;

TOTOBHOCTh K AaKTUBHOW JEATEILHOCTH TEXHOJOTHMYECKOM U COIMAIBHOM HAIPaBICHHOCTH,
CIOCOOHOCTH HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSTENILHO BBIMIOJIHATH TAKYIO 1EATEIHHOCTS;

WHTEPEC K pa3IudHbIM cepam mpodhecCHOHATBLHON JIeATETbHOCTH, YMEHUE COBEPINATh OCO3HAHHBIN
BBIOOp OynyIiel mpodeccuu U peain30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHMIO U caMOOOPa30BaHMIO HA IPOTSHKEHUN BCEH KU3HH;

7) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS

9KOJIOTHYECKHU I€IeCO00pa3HOe OTHOIICHHUE K MPUPOJIC KaK MCTOYHUKY JKU3HH Ha 3emiie, OCHOBE e
CYIIIECTBOBAHWS;

MTOBBIIICHUE YPOBHSI SKOJOTUYECKOW KYJIBTYPBI: MPUOOpPETEHHE OIbITA IUIAHWUPOBAHUS TOCTYIKOB U
OILICHKU WX BO3MOXHBIX MTOCIIEICTBUM JIJISl OKPYXKAIOIIEH CPEbL;

OCO3HaHUE TT100aTHHOT0 XapaKTepa KOJOTHIECKUX MPOOJIeM U TyTel MX PelIcHUS;

CIIOCOOHOCTh HCIIOJIb30BaTh NPHOOpPETacMbIe NPH H3YYCHUH OWOJIOTHMH 3HAHWS W YMEHHs TIPH
penieHuu nMpooiIeM, CBI3aHHBIX C pallMOHAIBHBIM IIPHPOIOIIOIL30BaHUEM (COOIIOICHUE MTPABHII TIOBEICHUS
B TPUPOJIC, HANpPABIECHHBIX HAa COXPAaHCHUE PABHOBECHS B IKOCHUCTEMAX, OXpaHy BHJOB, JKOCHCTEM,
ouochepsl);

aKTUBHOE HEMpPHUATHE ICHCTBHI, NMPHUHOCSIIMX BpEl OKpYXKAIOLIEH NPUPOAHON cpene, yMEHHE
MIPOTHO3UPOBATh HEOJArONPHUATHBIE OSKOJOTHYECKHE IOCICACTBHUS MPEANPUHUMACMBIX JICUCTBUH U
MpeA0TBpaIIaTh UX;

HaJU4YME PA3BUTOTIO SKOJOTMUECKOTO MBIIIJICHUS, YKOJIOTHYECKON KYIBTYPHI, OIbITA ACSATEIHHOCTU
HKOJIOTMUYECKOM HaIpaBJIEHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS UMU B MTO3HABATENIbHON, KOMMYHUKATUBHOU
U COIHUAIbHON TMpaKkTUKE, TOTOBHOCTH K YYacTUIO B TIPAKTHUYECKOH JESATENbHOCTH 3KOJIOTUYECKOM
HaIpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHOHN MPAKTUKH, OCHOBAHHOTO Ha JUAJOre KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa
B MOJIMKYJIBTYPHOM MHDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YUTATENHCKOM KYJIBTYpPhl KaK CPEACTBA B3aUMOJCHCTBUS MEXIY
JIOJIbMU U TIO3HAHUS MUPA;

MOHUMaHHEe Celn(PUKU OMOIOTUU KaK HAyKH, OCO3HaHMs €€ poiu B (POPMUPOBAHUU PAIIMOHAIBEHOTO
HAay4YHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO MPEJCTaBICHUS 00 OKPYXaIolleM MHpPE Kak O €JIHHCTBE
MPUPOJIBI, YeJIOBEKa W OOIIEeCTBa, B TMO3HAHWW TMPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH MpodiieM
COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OHOJOTHH Ui COBPEMEHHOW IMBHIM3ALMU: OOECIeueHUs] HOBOTO
YPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/JaHUE MEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX peliaTh PeCypCHBIE
mpoOJeMbI pa3BUTHS YEIOBEUECTBA, MOWCKA MyTEeH BBIXOJA M3 TI00ATBHBIX JKOJIOTHYECKUX MPOOIeM U
obecrniedeHus nepexoaa K yCTOHYMBOMY Pa3BUTHIO, PAllMOHAILHOMY HCIIOJIb30BAHUIO TIPUPOTHBIX PECYPCOB
1 (POPMHPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B TIOJIYYCHHH OMOJOTUYECKHX 3HAHUMW B IIENISX TMOBBIIMICHUS OOIIEH KyIbTYpHI,
€CTECTBEHHO-HAyYHON IPaMOTHOCTHU, KaK COCTABHOW YacTH (DYHKIIMOHAILHON TPaMOTHOCTH OOYYarOIINXCS,
dbopMupyeMoii pu U3yueHUr OUOJIOTHH;

MMOHMMAHHUE CYIIHOCTH METOJOB IMO3HAHUSA, WCIOIB3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH
WCIIOIB30BaTh TIOJIydaeMble 3HAaHWUS JUIsl aHadu3a W OOBSICHEHHUs SBICHUW OKPYXKAIOUIEro Mupa u
MPOUCXOAAIINX B HEM U3MEHEHUM, YMEHHUE JIeNIaTh 000OCHOBAHHBIC 3aKITIOUEHHUSI Ha OCHOBE HAyYHBIX (PaKTOB
Y UMEIOIIMXCA JAHHBIX C LEJbI0 MOJTYyYEHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIBHO HCIIOJIb30BaTh OHMOJOTHYECKHE 3HAHWS JUIsl PEIICHUs Mpo0JieM B
peaNbHBIX KU3HCHHBIX CUTYaIIHSIX;

OCO3HaHWE IIGHHOCTH HAy4YHOW JIEATEIbHOCTH, TOTOBHOCTH OCYIIECTBJIATh IPOCKTHYIO U
HCCIIE0BATENbCKYIO ACATENHPHOCTh HHANBUIYATBLHO U B TPYIIIIE;



TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHI0 U CaMOOOpPa30BaHUIO, K AKTHUBHOMY

MOJIYYEHHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH.
METAINIPEJMETHBIE PE3YJIbTATHI

MertamnpeaMeTHbIE pe3ysIbTaThl OCBOEHHUS yuyeOHOro mpeamera «bHONOTHS» BKIIOYAIOT: 3HAYHMBbIC
mwigs  GOPMUPOBAHMUS  MHPOBO33PEHUS  OOYYAIOIIMXCS  MEXKAUCUMUILUTUHApHBIE  (MEXIIPEIMETHBIC)
oOlIeHay4YHbIE TOHSATHUS, OTPa)XKAIOIIME IEJIOCTHOCTh HAYYHOW KapTUHBI MUpa U CHEHU(PUKY METOJI0B
MO3HAHUs, UCIOJIb3YEMbIX B E€CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHs, SBICHHE, IMPOIECC, CUCTEMA,
HAy4YHbI (haKT, MPUHIUIN, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEI0BaHUE, HAOJIIOACHUE,
U3MEpEeHue, OKCIEPUMEHT U JpPYTUxX), VyHHUBEpcajbHble yueOHble JelicTBUA  (IIO3HABaTelbHBIE,
KOMMYHHMKaTHUBHbBIE, PETyJIATHUBHBIE), obecrneunBatonme GopmupoBanue GyHKIIMOHATLHOW IPAMOTHOCTU U
COLMAJIbHOW KOMIIETEHIIMM OOY4YaromuXcsi, CHOCOOHOCTh OOYYalOIIUMXCS HCIONb30BaTh OCBOCHHBIC
MEXIUCIUIUTMHAPHBIE, MHPOBO33PEHYECKHE 3HAaHUS M  YHUBEpCAJbHBIE Yy4eOHBbIC JICHCTBHS B
M03HABATEIBHON M COIUAILHOM MPAKTHUKE.

MertanpeameTHble pe3ysbTaThl OCBOEHUS IMPOTPAMMBI CPEIHEro oOIero oO0pa30BaHUS JIOJKHBI
OTpaXkaTh:

OsJaieHnne YHUBEPCAIBLHBIMHM YYeOHBIMH MO3HABATEIbHBIMH 1€CTBUSIMM:

1)0a30Bble JJOrHYeCKHUe AeHCTBHS:

CaMOCTOSITENILHO (POPMYTUPOBATH U AKTYAITH3UPOBAThH MPOOIEMy, paccMaTpUBaTh €€ BCECTOPOHHE;

WCTOJB30BAaTh TIPU OCBOCHWW 3HAHWW NPUEMBI JIOTUYECKOTO MBIIUICHUS (aHajdn3a, CHUHTE3a,
CpaBHEHHsI, KIacCU(PHUKAIMK, O00O0OIIEHHs), PAaCKPhIBAaTh CMBICI OMOJIOTHYECKUX MOHATHH (BBIACTATH WX
XapaKkTepHble MPU3HAKHU, YCTAHABIUBATH CBA3H C IPYTHMMHU MTOHATHIMH);

OTIpEeAENATh LEIH JAEATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUHM HUX JOCTHKEHHS, COOTHOCHTH
Pe3ybTATHI AESITEIBHOCTH C TIOCTABICHHBIMH LIEIISIMU;

MCTIOJIH30BATh OMOJIOTUYECKUE TIOHATHS 111 OOBsICHEHUS (PAKTOB U SIBIICHHUI KUBOH IPUPOJIBI;

CTPOWUTH JIOTHUECKHE PACCYKACHUS (MHAYKTHUBHBIE, JCAyKTHBHBIC, II0 aHAJIOTWH), BBISBISTH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pACCMATPUBAEMBIX SBIECHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUYCHHUS,

MIPUMEHSATh CXeMHO-MO/IENIbHbIE CPEJCTBA JUIsl IPEJCTABICHUS CYIIECTBEHHBIX CBSI3€i U OTHOLLICHUH B
M3yJaeMbIX OMOJIOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEYHH PAa3HOTO POJA, BHISBICHHBIX B Pa3sTUIHBIX
WH()OPMAIMOHHBIX HCTOUYHUKAX;

pa3zpabaThiBaTh MJIAH pEIIEHUS MNPOOJIeMbl C YYETOM aHaIM3a HMMEIOIIMXCS MaTepUaIbHBIX U
HeMaTepHuaJbHBIX PECYpPCOB;

BHOCHUTh KOPPEKTHUBHI B JEATEIHHOCTH, OLEHHBATH COOTBETCTBHE PE3YJIHTATOB LENSAM, OIICHWBAThH
PHICKH TTOCIIE/ICTBUH NI TETLHOCTH;

KOOPJIUHUPOBATH U BBHIMOIHITH PabOTY B YCIOBUSAX PEaIbHOTO, BUPTYaIbHOTO M KOMOMHUPOBAHHOTO
B3aMMO/ICICTBUS;

pa3BUBaATh KPEATHBHOE MBIIUICHUE TPU PEIICHUH KHU3HEHHBIX TPOOIEeM.

2)0a30BblIe HCCIEN0BATEIbCKUE 1eHCTBUS:

BIIA/IETh HABBIKAMH YUEOHO-HCCIEN0BATENBCKOW M IPOEKTHOM eATEeIbHOCTH, HABBIKAMH Pa3pelIeHus
npobJeM, CrIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METOJIOB PEIICHHs MPaKTHYECKUX
3aja4, MPUMEHEHUIO Pa3IMYHBIX METOIOB MTO3HAHUS;

WCTIOJIB30BATh PA3IMUHBIC BUBI JESITEIHHOCTH IO IMOJYYEHHIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAIUH,
npeoOpa3oBaHUI0 M TPUMEHEHUIO B YUYEOHBIX CHUTyallMsX, B TOM YHCIE MPHU CO3AAHUU YYEOHBIX H
COILIMAJIBHBIX MIPOEKTOB;

(hopMHPOBATh HAYYHBIN TUI MBIIUICHHS, BIIAJICTh HAYYHOH TEPMHHOJIOTHEH, KITFOUEBBIMHU TTOHITHSIMHA
1 METOJaMH;

CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 33/1a4M B 00pPa30BATEIbHOM NESATEIHLHOCTH U >KU3HEHHBIX
CUTYaIUsX;



BBISIBJISAT NPUYMHHO-CIICJICTBEHHBIC CBA3M M aKTyaJM3UpOBaTh 3ajady, BBIABUIaTb TIMIIOTE3Yy €€
pelIeHMs], HaXOIUTh apryMEeHThl JUIs J0Ka3aTelbCTBA CBOMX YTBEP)KACHUH, 3aJaBaTh HapaMeTpbl U
KPUTEPUHN PELLEHUS;

aHAJIM3UPOBATh IOJIYYEHHbIE B XOJ€ PELIECHUs 3a7auyd pe3yjbTaTbl, KPUTUYECKU OLIEHHUBATH MX
JOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

OCYILIECTBIISATh  IICJICHANPABICHHBI TMOMCK TIEpPEeHoca CPEeICTB M CIIOCOOOB  JeMCTBUS B
poecCHOHABHYIO CPey;

YMETb IIEpEHOCUTh 3HAHUS B [I03HABATEIbHYIO U MPAKTHUECKYIO 001aCTH KU3HEESITENbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIE WJCH, MpeJIaraTb OPUTHHAIBHBIE MOIXOABI M PELICHHS, CTAaBUTHh MPOOIEMBbI H
3aJ1a4M, JOMYCKAIOLUE AJIbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ ungopmanmeii:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHUKAX HH(OpManuu (TekcTe y4eOHOro mocoOus, Hay4yHO-
MOMYJISIPHOM JTUTEepaType, OMOIOTHYECKUX CIOBapsX M CIPABOYHMKAX, KOMIIBIOTEPHBIX 0azax NaHHBIX, B
WuTepHere), aHanM3upoOBaTh HHPOPMALMIO pA3TMYHBIX BUAOB W (QOPM TPEACTABICHUS, KPUTHUYECKH
OLIEHUBATh €€ IOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTb;

(GbopMyIMpOBAThH 3aNpOChl U NPUMEHSATh pa3IMYHbIE METOAbI IIPU MOMCKE U 0TOOpE OMOJIOrHYecKon
nHpOpMaKY, HEOOXOJMMOH [T BBITIOHEHUS YUeOHBIX 3a1a4;

npuoOpeTaTh  OMNBIT  HCIOJB30BaHHA  HMH()OPMAIIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,
COBEPILLIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIOIb30BAHUS PA3JIMUHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpMY NpeAcTaBICHUs OHOIIOTHYECKOM HH(OpMaruu
(cxemsl, rpaduKu, TMAarpaMMBbl, TaOJIHIIBI, PUCYHKH U JAPYroe);

WCIIOIb30BaTh HAYYHBIA SI3BIK B KAu€CTBE CPEICTBA MpU paboTe ¢ OMOJOrHYecKoil umHpOpMaIuei:
NPUMEHATh XUMHUYECKUE, (PU3MUECKHe M MaTeMaTHUeCKHe 3HAKM M CHUMBOJbI, (OpMyIbl, aOOpeBuatypy,
HOMEHKJIATypy, UCIOJIb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISTHOCTH;

BJIa/IETh HaBbIKAMHM paclo3HaBaHWs W 3alIUThl HWHQOpManuu, HHPOPMAMOHHOW O0€30MacHOCTH
JUYHOCTH.

OByajgenne yHMBepCaJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBHSMHU:

1)o0menue:

OCYILIECTBIISATh KOMMYHMKAI[MM BO BCEX cdepax >XKHM3HH, aKTMBHO y4acTBOBaThb B JAMANIOre WIH
JTUCKYCCUU MO CYIIECTBY OOCYyKJaeMoi TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3bIBATH CYXKJIEHUS
OTHOCHUTEJIHO BBIIIOJHEHUS IPEAIaraéMoil 3aladyu, y4uThIBaTb MHTEPECHl U COINIACOBAHHOCTH IO3HMLIUN
JPYTUX YYaCTHUKOB JAMAJIOra WIN AUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBAa OOIIEHHS, MOHMMATh 3HAYEHHE COLUAIbHBIX 3HAKOB,
MPENNOCHIIOK BOSHUKHOBEHUS KOH(DIMKTHBIX CUTYalMil, yMETh CMAT4aTh KOH(DIUKTHI U BECTU MIEPErOBOPHI;

BJAJIeTh PA3IMYHBIMU CHOCO0aMHM OOLIECHHS M B3aMMOJEHCTBHS, MOHHUMATh HAaMEpPEHHs JPYIHux
JIOIeH, TPOSIBJIATh YBAXKUTEIHHOE OTHOILIEHHE K COOECETHUKY W B KOPpPEKTHOH (opme (GpopMynnpoBaTh
CBOM BO3paXKECHHUS;

Pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2)coBMeCTHAS 1eATEJIbHOCTD:

MOHUMAaTh U UCMOJIb30BaTh NMPEUMYILECTBA KOMAHAHOM M MHIMBUAYAJIBbHOW PaOOTHI MpPU PELICHUU
Ouojoruueckod  mpoOyeMbl, OOOCHOBBIBaTH  HEOOXOAMUMOCTh  MPUMEHEHHS  TIPYNNOBBIX  (opMm
B3aMMOJICHCTBUS MPU pEeUIeHUH yueOHO! 3a/1auH;

BBIOMPATh TEMATUKY U METOBI COBMECTHBIX JICHCTBHI ¢ y4€TOM OOLIMX MHTEPECOB U BO3MOMKHOCTEH
Ka)KJ0T0 WIEHA KOJIJIEKTUBA;

IIPUHUMATh 1I€JIU COBMECTHON NESATEIbHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATh ACUCTBUS IO €€
JOCTHKEHHUIO: COCTABJIATh IUIAH JCHCTBUH, paclpeaesaTh poju ¢ Y4ETOM MHEHUH Y4aCTHHKOB, O0CYXIaTh
pe3yabTaThl COBMECTHON PabOTHI;



OLIEHMBATh KAa4yeCTBO CBOET0 BKJIAJa M KaXKIOrO Y4YacCTHUKA KOMaHAbl B OOLIMM pe3ynbTaT Io
pa3pabOTaHHBIM KPUTEPHSIM;

IpeasaraTb HOBbIE IIPOEKTHI, OLIEHNBATH UJIEU C MMO3ULIMY HOBU3HBI, OPUTMHAIIBHOCTH, MPAKTUYECKON
3HAYUMOCTH;

OCYILIECTBIIATh IO3UTHBHOE CTPAaTETMYECKOE IIOBEICHHE B PA3JIMYHBIX CHUTYALUAX, IPOSIBIIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

OgyageHne YHMBEPCAJIBHBIMHU Pery/JsiTHBHBIMY 1efiCTBUAMM:

1)camoopranusanus:

UCIOJIb30BaTh OMOJOrMUYECKUE 3HAHMS JJI BBIABIECHHUS MPOOJIEM M UX PELICHHUS B KU3HEHHBIX U
y4eOHBIX CUTYalUsX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIC YCTAHOBKM B CBOUX JECHUCTBUSIX
Y TIOCTYTIKAaX 10 OTHOLIEHUIO K AKUBOU IIPUPOJE, CBOEMY 3[J0POBBIO U 3[J0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIBHO OCYLIECTBIIATh [O3HABATENbHYIO JESATEIbHOCTb, BBIABIATH MPOOJIEMbI, CTaBUTh U
(bopMynHMpoBaTh COOCTBEHHBIE 3371a4l B 00pa30BaATEIbHON JESATEIbHOCTH U )KU3HEHHBIX CUTYalMSX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH pELIEHUs NpoOsieMbl € Y4ETOM HUMEIOUIMXCA PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paclIMpsATh paMKU y4eOHOro IIpeJMeTa Ha OCHOBE JIMUHBIX MPEATNOYTEHHIA;

JeNIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHUIO U MPOSIBICHUIO LIMPOKON 3PYAMLMHU B Pa3HbIX OOJACTAX 3HAHHM,
IIOCTOSIHHO IOBBIIIATH CBOW 00Pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBHE
PE3YJIBTATOB LIEIAM;

BJaJIeTh HAaBbIKAMM IIO3HABATEIbHOM pe(ieKcuy Kak OCO3HAHHs COBEpINAEMBIX JeHCTBUH U
MBICIIUTENIBHBIX MIPOLECCOB, UX PE3YIbTATOB U OCHOBAHMM, UCIOIB30BaTh NMPUEMBI peIeKCUU AJIs OLIEHKH
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

YMETb OLICHUBAaTh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHNUS 10 UX CHHKEHUIO;

IIPUHUMATHh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

3)npunsTHe ceds M APYrux:

MIPUHUMATD ce0sl, TIOHMUMasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPHU aHAINU3€E PE3YNIbTATOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPaBO U MPABO JPYTUX Ha OIIMOKHY;

pa3BUBaTh CIIOCOOHOCTh OHUMATh MUP € O3UIMH JPYroro YeroBeKa.

MNPEAMETHBIE PE3YJBbTATHBI

[IpenmetHbie pe3ynbTaThl ocBoeHus nporpaMmbl COO mno 6uonoruu Ha 6a30BOM ypOBHE BKIHOYAIOT
cneuupuyeckue A yueOHoro npeamera «buosorusy HaydHble 3HaHUS, YMEHUS U CIIOCOOBI IeHCTBUN 1O
OCBOCHHIO, MHTEPIIPETAMM U MpPeoOpa3oBaHUIO 3HAHWM, BHJBI JAEATEIBHOCTH IO MOJIYYEHUIO HOBOTO
3HAHWSA W TPUMEHEHUIO 3HAHUN B Pa3jMUYHBIX Y4YEOHBIX CHUTYaIlUsX, a TaKKE€ B PEaJbHBIX >KU3HEHHBIX
CUTyallusiX, CBSI3aHHBIX ¢ Oumosoruedl. B mporpamme mpeameTHble pe3ysbTaThl MPEACTABIEHBI MO rojiam
o0OyueHusl.

[IpenmerHble pe3yibTaThl OCBOEHUS ydyeOHoro mnpenmera «buonorus» 6 10 knacce NOIKHBI
OTpaXkaTh:

Cc()OPMHUPOBAHHOCTb 3HAHUI O MecTe U PO OMOJOIMM B CUCTEME HAayYHOI'O 3HAHUS €CTECTBEHHBIX
HayK, B (HOPMUPOBAaHHM COBPEMEHHOI €CTECTBEHHO-HAyYHON KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHHS, O
BKJIQJIE POCCHUHCKUX U 3apyOEKHBIX YU€HBIX-OMOJOrOB B pa3BUTHE OWONOTUH, (YHKIHOHAIHHON
I'PaMOTHOCTH 4Y€JI0BEKa JIJIsl peUICHMsI )KU3HECHHBIX 33/]a4;



YMEHHE pacKpbIBaTh coAepkaHHe OMOJIOTMYECKUX TEPMUHOB M MOHSATHUIL: JKU3HB, KJIETKA, OpPTraHU3M,
MeTabomm3M (OOMEH BEUIECTB W TIPEBpAIlCHHE DSHEPruu), TOMEOCTa3 (CaMOperyssius), ypOBHEBas
OpraHM3aIysl >KUBBIX CHUCTEM, CaMOBOCIPOM3BEACHHE (PETPOIYKIHUs), HACIECICTBEHHOCTh, U3MEHUHBOCTb,
POCT U pa3BUTHE;

yMEHHE H3jaraTh OMOJOrHYecKHe Teopuu (KJIETOYHasi, XPOMOCOMHAs, MYyTallMOHHAs, [EHTpaIbHas
JorMa MOJICKYJIsipHOM Owmonorum), 3akoHbl (I. Mennens, T. Moprana, H. 1. BaBumoBa) u yuenus (o
LIEHTPaX MHOrooOpa3usi U IPOUCX0XKIECHUS KyIbTypHbIX pacteHuil H. V. BaBuiosa), onpenensars rpaHulbl
WX IPUMEHUMOCTH K KHBBIM CUCTEMAaM;

yYMEHHE BJIaJIeTh METOJaMU HAy4YHOr'O IO3HaHWS B OMOJIOTUU: HAOIIOJACHHE U OMHCAHHME >KUBBIX
CHCTEM, MPOIIECCOB U SBJICHUHN, OpraHU3alusl U NpOoBeJAeHHE OHOJIOTHYECKOro SKCIEPUMEHTA, BbIABIKEHUE
TUMOTE3bI, BBISABICHUE 3aBUCUMOCTA MEXKIY HCCICAYEMbIMH BEITUYHMHAMHU, OOBSCHEHHE IOJYYCHHBIX
pE3yNbTaTOB, WUCIOJIL30BAHHBIX HAYYHBIX IOHSATHH, TCOPUH W 3aKOHOB, YMCHHE JelaTh BBIBOJBI Ha
OCHOBAHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIETATh CYIIECTBEHHBIE TMPU3HAKHM BHUPYCOB, KIETOK MPOKAPUOT U  IYKApHOT,
OJHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH WPOIIECCOB: OOMEHa BEIIECTB W
MpEeBpaIleHNs SHEPTUU B KIIETKE, (DOTOCHHTE3a, IUTACTUIECKOTO U SHEPreTHYECKOro oOMeHa, XeMOCHHTE3a,
MHUTO3a, MEH03a, OIJIOJJOTBOPEHHUSI, PA3MHOKEHUSI, HHAWBUIyaTbHOTO PA3BUTHS OpraHu3Ma (OHTOreHe3);

YMEHHE MPUMEHSTHh MOJIYYCHHbIC 3HAHUS IJI1 OOBACHEHUS OMOJOTMYECKHX MPOIECCOB U SBICHUM,
IUIL TPUHSATHS MPAKTUYECKUX PEIICHUI B MOBCEJHEBHOM JKM3HU C IENbI0 oOecreueHHus Oe30MacHOCTH
CBOETO 3/I0pPOBBbSI M 370POBbS OKPYXKAIOIIMX JIOACH, COOJNIOJEHUS HOPM T'PAMOTHOTO IOBEIEHHS B
OKpYy’Karollen MpUpPOAHOI cpesie, MOHMMaHHe He0OXOIMMOCTH HCIOJIb30BaHUs JOCTUKEHUH COBPEMEHHOMN
OHMOJIOTHH U OMOTEXHOJIOTHH JIJIsl pAallMOHATIBHOTO MPUPOAONOIB30BAHNUS;

YMEHHE pelarh 3JIeMEHTapHbIe T'eHETHYECKHE 3aJadyd Ha MOHO- M JUTHOPUIHOE CKpEUIMBaHHE,
CIICTIJICHHOE HACJeIOBaHWEe, COCTaBJISATh CXEMbl MOHOTHOPHIHOTO CKPEUIMBAHUS ISl TPEICKa3aHUs
HACJIeTOBaHU MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIMOJIHATH TA0OPAaTOpHBIE W TMpPaKTHUECKHWE padoThl, COOMIOAATh MpaBHla MpU padoTe C
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKH OIICHWBATh W MHTEPIPETHUPOBATH MH(POPMAIIUIO OMOIOTHYECKOTO COACpKaHUS,
BKJIIOUAIOIIYIO TICEBIOHAYYHBIE 3HAHUS U3 Pa3IMYHbIX HUCTOYHHKOB (CpelcTBa MaccoBOW HHGoOpMaIuw,
HAyYHO-TIOMYJISIPHBIE MaTepuasbl), ATHYECKHE AacleKThl COBPEMEHHBIX HCCIEAOBaHUNH B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIEHUs, 00001as OMOJOTHYECKYIO
MH(OpPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIb30BaTh MOHATHIHBIN anmapaT OUOJIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOEHUS yueOHOro mnpeamera «buonorus» 6 11 kaacce TOMKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTH 3HAaHUI O MECTE W PO OWOJOTHH B CHCTEME HAay4HOTO 3HAHUS €CTECTBEHHBIX
HayK, B (DOPMHUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KApTUHBI MUPa M HAYYHOTO MUPOBO33PEHUS, O
BKJIaJIE POCCUUCKHX M 3apyOeXHBIX YYEHBIX-OMOIIOTOB B pa3BUTHE OHOJOTUH, (DYHKIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa JIJTsl peIISHsI )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATh COACPKAHME OMOIOTHYSCKUX TEPMUHOB ¥ MIOHSATHI: BUJI, IIOMYJISAIUS, TEHOPOH],
ABOJIIOIIMSI, ABIKYIUE CHIIBI ((haKTOPHI) IBOIIOLMHU, MTPUCIIOCOOICHHOCTh OPTraHU3MOB, BUA000pa3oBaHUeE,
JKOJIOTHMYECKHE (DAKTOPBI, JKOCHCTEMa, TMPOAYIEHThl, KOHCYMEHTBI, PEAYIEHThI, IEeNu NUTAHHUS,
AKOJIOTUYECKas MIpaMuia, OuoreorieHo3, ornocdepa;

YMEHHE H3Jlarath OHOJOTHUYECKHe TeopuH (dBomonnoHHas teopus Y. JlapBuHa, cHHTeTHYECKas
TEOpHsl SBOJIOIMHU), 3aKOHBI M 3aKOHOMEpHOCTH (3apoablimeBoro cxonactBa K. M. Bbapa, uepenoBanus
TNIaBHBIX HampaBieHuil u myteil sBomonuu A. H. CeeprioBa, yuenus o 6uocdepe B. U. BepHanckoro),
OTIPEAEIATH TPAHUIIBI UX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

YMEHHE BJIaJeTh METOJaMH HAay4YHOI'O IO3HAaHUS B OHOJIOTHMHU: HAOJIIOJIEHHWE U ONUCAHUE YKUBBIX
CHCTEM, MPOIIECCOB U SBJICHUHN, OpraHU3alus U NpOoBeAeHHE OMOJIOTMYECKOro SKCIEPUMEHTA, BBIIBH)KEHHE



TUIOTE3bl, BBIBICHUE 3aBUCUMOCTH MEXIY HCCIEAYEMBIMH BEIUYMHAMHU, OOBSICHEHHE IOJIYYEHHBIX
pe3yNbTaTOB, HUCMOJIb30BAaHHBIX HAYYHBIX MOHSATHM, TEOpU M 3aKOHOB, yYMEHHE [elaTh BBIBOJLI Ha
OCHOBaHUU TIOJYYCHHBIX PE3YJIbTATOB;

YMEHHUE BBLICIATH CYLIECTBEHHBIC TPU3HAKK CTPOCHHSI OHOJOTMYECKHMX OOBEKTOB: BHJIOB,
MOMYJISIIUKM, TPOAYLUEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OHOr€OLIEHO30B U JKOCHCTEM, OCOOEHHOCTHU
MIPOLIECCOB: HaCJIEJICTBEHHOU W3MEHYHBOCTH, €CTECTBEHHOTO otOopa, BUI000pa30BaHus,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, JACUCTBHUS SKOJIOTUYECKUX (PAKTOPOB HA OPTaHM3MBI, IIEPEHOCA BEIIECTB
U TOTOKAa SHEPrHM B HSKOCHCTEMAax, AHTPOIOTEHHBIX H3MEHEHHH B HKOCHCTEMax CBOEW MECTHOCTH,
KpyroBOpOTa BEUIECTB U OMOT€OXMMUYECKUX LIUKIIOB B Onochepe;

yMEHHE MPUMEHSATH MOJYyYEHHbIC 3HAHUA Ui OOBSICHEHUS OMOJIOTMYECKHX IPOLIECCOB WM SIBJICHHIA,
IUIL TIPUHSATHS MPAKTUYECKUX PEIICHUI B MOBCEJHEBHOM >KM3HU C IENbl0 oOecreyeHus Oe30MacHOCTH
CBOETO 3/I0pPOBbS M 370POBbS OKPYXKAIOIIUX JIOAEH, COONIOJEHUS HOPM TIPAMOTHOTO IOBEIEHHS B
OKpY>Karollel MpUpPOAHOI cpefie, MOHMMaHHe HEOOXOAMMOCTH UCIIOJIb30BAHUS TOCTHKEHUNH COBPEMEHHOM
OHMOJIOTHH JIJIsl pPAIIMOHATIBHOTO MIPUPOI0IOIB30BaAHUS;

YMEHHE pemaTh 3JIEMEHTapHble OWOJIOTUYECKHE 3a[aud, COCTABJIATH CXEMBI MEPEHOCa BEUIECTB H
SHEPruM B 3KOocHUcTeMax (e MUTaHusA);

yYMEHHE BBINOJIHATH Ja0OPAaTOpHBIE W MpaKTHYECKHWE padoOThl, COOMIOAATh MpaBHia MpU padoTe C
y4eOHBIM U JIabopaTOpHBIM 000pyAOBaHUEM;

YMEHHE KPUTHYECKH OIICHWBATh W MHTEPIPETHUPOBATH MH(POPMAIIUIO OHMOIOTHMYECKOTO COACpKaHUS,
BKJTIOYAOIYIO TICEBJOHAYYHbIC 3HAHUS W3 PA3IMYHBIX HCTOYHUKOB (CPEICTBa MAacCcOBOW HH(OpPMALNH,
HAyYHO-TIOMYJISIPHBIE MaTepUalbl), pacCCMATPUBATh INI00ATBHBIE SKOJIOTHUECKHE TPOOIeMbl COBPEMEHHOCTH,
(GbopMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBCHHBIC NMUCHMEHHBIC W YCTHBIE COOOIIEHHUs, 0000Ias OHOJOTHYECKYIO
WH(POPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB, TPAaMOTHO MCIIOIH30BATh MOHATHITHBIN anmapaT OHOJIOTHH.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIACC
KoaunuecTBO yacos
Ne HaumeHoBaHMe pa3aesioB U TeM DuiekTpoHHbBIE (IM(POBBIE) 00pa3oBaTeJIbLHbIE
Kourtposbubie  IIpakTuueckune
n/n MPOrpaMMbl Bcero pecypcsl
padoTsI padoTsI
1 Buosorust kak Hayka 2 0.5 bubaunoreka IJOK https://m.edsoo.ru/7f41c292
2 JKuBBle CHCTEMBI U MIX OpraHu3aIlis 1 bubmmoreka ITOK https://m.edsoo.ru/7f41¢292
3 XUMUYECKHIA COCTAB U CTPOCHHUE KIIETKH 8 1 Bbubaunoreka I{OK https://m.edsoo.ru/7f41c292
4 JKuzHenesaTenbHOCTh KIETKH 6 Bubmnorexa ITOK https://m.edsoo.ru/7f41c292
P
5 A3MHONCHYC { HHAHBHAYAIIPHOS PAsBHTHE 5 1 bubnunoreka I{OK https://m.edsoo.ru/7f41c292
OPraHu3MOB
H
6 ACHCACTBCHAOCT 1 HIMEHHHBOCTE 8 15 Bubnnorexa ITOK https://m.edsoo.ru/7f41c292
OPraHu3MOB
7 Ceneums oprausmos. OCHOBEI 3 bubmnoreka ITOK https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTHH
8 PesepBHOE Bpems 1 bubnuoreka L{OK https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
11 KJIACC
KoauyecTBO yacon
HaumeHoBanme pa3aesioB 1 TeM JuleKTpoHHBIEe (HU(pOBLIE)
Ne i/ KoHTpoJbHble IIpakTH4yeckue
NporpaMMbl Bceero oOpa3oBaTebHbIE PeCYPChI
padoThbl padoThI
1 DBONIOIMOHHAS GHUOJIOrHS 9 1 Bubmmoreka ITOK https://m.edsoo.ru/7f41cc74
B
2 OSHUIHOBGHHC 1 PasBHTHe HUIHH Ha 9 05 bubmunoreka L{OK https://m.edsoo.ru/7f41cc74
3emie
3 OpraHu3msel 1 OKpYIKarolias cpenia 1 bubmuoreka ITOK https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa 1 SKOJIOTHUCCKHE CHCTEMBI bubmmnoreka IIOK https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpemst bubmmoreka ITOK https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34 0 2.5
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IHOYPOYHOE IIJIAHUPOBAHUE

10 KJIACC
KoauyecTBO yacos
Ne Hata DyekTpoHHBIE MU (POBLIE 00pa3oBaTeIbHbIE
Tema ypoka Koutpoabusie  IIpakTuueckue
n/n Bcero U3y4YeHHsl ~ pecypchl
padoTsI padoTsI
1 buonorus B cucreMe Hayk 1 bubmmorexa LIOK
4 https://m.eds00.ru/863e6122https://m.edso0.ru/863e632a
MeToabl NO3HAHUA KUBOU
npuponsl. [Ipaktuyeckas
6orta Ne 1«1
2 pabota 18 1 «XICTOIb30BANHE 1 05 Bu6maorexa LIOK https://m.eds00.ru/863e6122
Pa3IMYHBIX METOJA0B IIpU
M3YYEeHUHU OMOIIOTUIECKUX
00BEKTOBY
b
3 HOTIOTHHACCIHE CHCTEMEL, 1 bubmorexa ITOK https://m.edsoo.ru/863e6564
MIPOIIECCHI ¥ UX H3YYCHHE
X i .
4 HMHHCCIHI COCTaB KleTi 1 Bbubmmoreka ITOK https://m.edso0.ru/863e674e
Bona u MuHepanbpHbIE conH
b .
5 eatiut. CocTas i cTpocHHe 1 bubmuoreka ITOK https://m.edsoo0.ru/863e6b72
0eIIKoB
®depMeHThI — OUOIOrHYecKre
karanu3aTtopsl. JlJaboparopHas
0 o]«
6 padora Ne 1 « iyquHe 1 0.5 Bbubmuoreka ITOK https://m.eds00.ru/863e6b72
KAaTAJINTUYCCKON aKTUBHOCTHU
(dhepmeHTOB (Ha IpUMepe
aMUJIa3bl WIA KaTajlashbl)»
Vraesoasl. JInnuasl Bubmoreka ITOK https://m.eds00.ru/863e6870
HyxksenHoBbie kucinotsl. ATD bubmunoreka [{OK https://m.edsoo.ru/863e6d5c
"
9 CTOPHA 1 METOAIR! HIYHeHHA 1 bubmmoreka IIOK https://m.edso0.ru/863e6e88
kietku. Kimerounasa TCOPpUA
10 Knerka kak 11ieioctHas xuBas 1
cucTemMa
11 CrtpoeHne 3yKkapruoTHIECKOI 1 0.5 Bubmuoreka LHOK



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

kietku. JlJabopaTopHas pabora
Ne 2 «U3yuenne cTpoeHHS
KJIETOK PAaCTEHH, )KUBOTHBIX,
rpubOB U OaKTEPH MO
MHKPOCKOIIOM Ha TOTOBBIX
MUKpOTpenaparax u ux
OIIHICaHHE)

OOMe€H BEIIECTB IR

https://m.edso0.ru/863e6ffOhttps://m.edsoo.ru/863e716¢c

12 bubmuoreka ITOK https://m.edsoo.ru/863e766¢
MeTaboIH3M
13 ®dorocunres. XeMOCUHTES bubmmoreka ITOK https://m.edso0.ru/863e7¢98
14 DHepreTUvecKuii 0OMeH Bbubmuroreka I{OK https://m.edsoo.ru/863e7aae
KuU3HEHHBIN UK KIETKU.
Jlenenue kiaeTku. Murtos.
Jlaboparopnas padora Ne 3
15 «Habnronenre MUTO3a B 0.5 bubmmoreka ITOK https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpelKa
JyKa Ha TOTOBBIX
MUKpOIIpenapaTax»
16 Brocunres bemka. Peaxups bubmuoreka ITOK https://m.edso0.ru/863e796e
MaTPUYHOIO CHTE3a
17 Tpascaiums — bnocnnes Bbubmmoreka ITOK https://m.edso0.ru/863e796e
Oenka
18 Hexcnieroumpie dopmet xusHm bubmuoreka ITOK https://m.edsoo0.ru/863e7540
— BHUPYCBI
19 DopMBI Pa3MHOKEHHS bubmoreka [JOK
OpraHu3MOB https://m.eds00.ru/863e81b6https://m.edsoo.ru/863e831e
20 Meiios bubmuoreka IIOK https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE
IIOJIOBBIX KJICTOK.
O1mm1010TBOpEHNE.
21 JlaGoparopnast pabora Ne 4 0.5 bubmnorexa L{OK https://m.edsoo.ru/863e81b6

«3y4ueHne CTpOSHHS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIperapaTax»»



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

22

23

WunuBunyansHoe pa3BUTHE
OpPraHu3MOB

I'eneTuka — Hayka o
HaCJIEICTBEHHOCTH U
M3MEHYUBOCTH

bubmmoteka ITOK https://m.edso0.ru/863e8436

bubmuoreka ITOK https://m.edso0.ru/863e86f2

24

3aKOHOMEPHOCTHU
HAcJIeJ0BaHUS MTPU3HAKOB.
MoHorubpuaHoe cKpeluBanme

Bubmoreka ITOK https://m.eds00.ru/863e8878

25

26

JurubpuaHoe CKpelMBaHue.
3aKOH HE3aBUCUMOI'O
HACIIeIOBaHUs MPU3HAKOB

CuenieHHOE HaclleJOBaHUE
npu3HakoB. JlabopaTopHas
pabora Ne 5 «Mzyuenune
Pe3yJIbTaTOB MOHOTHOPHIHOTO
U TUTUOPUTHOTO CKPEIIMBAHHS
y Ip030(UIIbI Ha TOTOBBIX
MUKpOIIpenapaTax»

0.5

Bbubmmoreka ITOK https://m.edso0.ru/863e89a4

bubmuoreka ITOK https://m.edsoo.ru/863e8c60

27

28

29

I'eneruka nosa. Hacienosanue
MIPU3HAKOB, CIETUIEHHBIX C
I1OJIOM

W3MeHYHUBOCTB.
Henacnencreennas
n3MEeHYUBOCTb. JlaboparopHas
pabota Ne 6. M3yuenue
MOIU(PHUKALMOHHON
WU3MEHYHMBOCTH, IOCTPOCHUE
BapHAIIMOHHOTO Psijia U
BapHallMOHHON KPUBOI»

Hacnencreennas
HM3MEHYMBOCTh. JlJaboparopHas
pabota Ne 7. «AHanu3 MyTanui
y Op030(HiIBl Ha TOTOBBIX
MHKpOIIpenaparax»

0.5

0.5

bubmuoreka ITOK https://m.edso0.ru/863e8c60

bubmmoreka IIOK https://m.edsoo.ru/863e8efe

bubmmoreka ITOK https://m.edsoo.ru/863e8efe
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30 I'eHeTHka yenmoBeka 1 bubmoteka ITOK https://m.edso0.ru/863e8d78
PeseprHeIit ypok. O0o0IICHHE
31 o Teme «HacmencTBeHHOCT 1 1
M3MEHUYUBOCTH OPTaHU3MOBY»
32 Cenekius Kak HayKa M TPOIEcCe 1 bubmuoreka ITOK https://m.edsoo.ru/863e9214
MeToIbI U TOCTHIKEHUS
33 CEJIEKITUH PACTCHUH U 1 bubmuoreka ITOK https://m.edsoo.ru/863e9214
JKUBOTHBIX
34 brorexnosorus kak orpacib 1 bubmmoteka ITOK https://m.eds00.ru/863e9336
MPOU3BO/ICTBA
OBLIEE KOJIMYECTBO YACOB I10 34 0 4
[MPOI'PAMME
11 KUIACC
KosmyecTBO yacos
Ne Hara DJIeKTpOHHBbIE HU(POBBIE
n/n Tema ypoka Bcero Kontpoarueie  Hpakriuieckue u3ydyeHusi o0pa3oBaTebHbIE PeCypChl
padoThI padoTsI
1 DBOJIONHS K METOIBI €€ N3yUeHUs 1 bubmorexa [IOK
https://m.edso0.ru/863ea20e
9 HWcropus pa3BuTHs peicTaBIeHUH 00 1 Bbubnuorexa LIOK
IBOJIIOLINH https://m.eds00.ru/863e9570
bubmuoreka IIOK
3 Mukpodromorts 1 https://m.edsoo.ru/863e9cle
[Momynsinus kak 3MeMeHTapHAs SUHHIIA
4 BUJa u 3Boionnu. JlJaboparopuas pabora No 1 05 Bubmoreka [JOK
1 «CpaBHeHHE BUIOB 110 ' https://m.eds00.ru/863e99c6
MOP(OJIOTUIECKOMY KPUTEPHIO»
5 JBwkymire cuiibl (371eMeHTapHbIe (aKTOpPhI) 1 Bbubmuorexa LIOK
IBOJTIOLIUH https://m.edso0.ru/863e9da4
6 EcrecTBenHBbIl 0TOOP U €ro POPMEI 1 bubamorexa LIOK
https://m.eds00.ru/863e9ed0
7 Pe3ynbTathl 3BOMIIONHN: IPUCTIOCOOIEHHOCTh 1 05 Bubnmoreka [IOK

OpraHu3MoOB 1 BI/I,Z[OO6p330BaHI/IC.

https://m.edso0.ru/863e9fde
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JlaGoparopnas padora Ne 2 «Onucanue
HPHUCIIOCOOJICHHOCTH OpraHnu3Ma u eé
OTHOCHUTEIFHOTO XapaKTepa

8 Hanpasnenus u myTy MaKpo3BOJIIOLUH bubamorexa LIOK
https://m.edsoo.ru/863e9cle
9 HeobpaTumocTs 3BOITIOIIMN
10 HWcrtopus xu3Hu Ha 3eMJIe U METOIBI €€
U3y4YCHHUS
11 I'unoTess! MpOUCXOXKACHUS )KU3HU Ha 3emiie bubamoreta LIOK
https://m.edso0.ru/863ea5a6
12 Pa3Butue xu3HU Ha 3eMJie 0 dpaM U Bubmuorexa [JOK
neproIam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3Talbl 3BOJOLUN PACTUTEIBHOTO
13 1 )XKUBOTHOTO Mupa. [Ipaktndeckas padbora 05 bubmmorexa [IOK
Ne 1 «M3ydenne HCKOTaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHi U KUBOTHBIX B KOJUICKLIUSIX)
14 CoBpemMeHHas cucTeMa OpraHu4ecKoro Mupa bubamorewa LIOK
https://m.edsoo.ru/863ea48e
15 OBOJIOIM YeIOBEKa (aHTPOIIOTEHE3) brbmmorera LIOK
https://m.edso0.ru/863eac2c
16 JBwwkymiue cuitbl (pakTopsl) aHTpOIOreHe3a E;Igg:lz(;fzzzg)?ﬁm 63eadd4
17 OCHOBHBIE CTa/INU BOJIIOLMH YEJIOBEKa
18 YenoBeueckne pacsl U IPUPOAHBIE Bubmuorexa LIOK
aJlanTalyy 4YeIoBeKa https://m.edsoo.ru/863eaea2
PesepBHbIit ypok. O000IICHHE 110 TEME
19 «BO3HUKHOBEHHE U pa3BUTHE KU3HU HA
3emiie»
20 OKOJIOTHs KaK HayKa
21 Cpenbl 00MTaHUS U 3KOJIOrH4eckue Gpakropsl bubamorexa LIOK
https://m.edsoo.ru/863eafec
99 Aobunotnueckue hakropsl. JlabopaTtopHas 05 Bubnuoreka [IOK

pabota Ne 3. «Mopdonoruueckue

https://m.edso0.ru/863eb10e
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OCOOCHHOCTH PacTEHUI U3 Pa3HBIX MECT
oburanwms». Jlaboparopras padora Ne 4.
«BnusHuE cBETa HA POCT U pa3BUTHC
YEpEHKOB KOJIEyCcay

bubnunoreka [IOK
23 buomitieciie GaxTopu 1 https://m.edsc];g.ru/863eb348
DKOJIOTHYECKUE XapaKTEPUCTUKU
24 nomyssiuu. [Ipaktudeckas padota Ne 2 1 05
«IToacy€T mIOTHOCTH MOMYJISUUI Pa3HBIX
BUIOB PACTCHUUN»
bubnmorexa [IOK
25 Coo0riecTBa OpraHu3MOB — OHOIIEHO3 1 https://m.e dsl_[o.ru 1863eb46a
Bubmuorexa LHOK
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 https://m.e dsc])_E).ru 1863eb46a
21| Orononmsconse mpenan, Cootiers s biGmorera L1OK
sxocucren. CyKieccns https://m.edsoo.ru/863eb5fa
28 [TpupoaHbIe YKOCUCTEMBI 1
29 AHTpPONOTEHHBIE 3KOCHUCTEMBI 1
30 buocdepa — rnobdanbHas skocucTemMa 1 Bubmorexa [JOK
3emn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAaHUS OUOCHEphI 1 bubmorexa LIOK
https://m.eds00.ru/863ebd16
32 YenopeuecTBO B Orochepe 3emiu 1
33 Cocy1iecTBOBaHHE IPUPO/IBI U YEIOBEUECTBA 1 bubmorexa LIOK
https://m.edsoo.ru/863ebale
34 PesepBHelit ypok. O600IIEHHE TEMBI 1
«Coo01IecTBa U 3KOJIOTHIYECKUE CUCTEMBD»
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 25



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

[Taceunuk B.B., Kamenckuii A.A., Pyounos A.M. u ap. noa pex. Ilaceunuka B.B. buonorus 10 xnacc. AO
«M3narenbcTBO «lIpocBemenue»

[Taceunuk B.B., Kamenckuii A.A., Pyouos A.M. u ap. nox pex. [laceunuka B.B. buonorus 11 xnacc. AO
«M3narenbcTBO «lIpocBemenune»

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://m.edsoo.ru/



