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MHNOACHUTEJBbHAS 3AIINCKA

Pabouas nporpamma yueOHOro npenmera «ouonorusi» g 10-11 kimaccoB Ha
0a30BOM ypoBHE pa3padboTaHa B cOOTBETCTBUU ¢ DeepalibHbIM rOCy1apCTBEHHBIM
o0pa30BaTeNbHBIM CTAaHIAPTOM CPEIHEro O0IIero oOpa3oBaHusl, YTBEPKAEHHBIM
npukazoM MunucrepcTsa npocsenenus Poceuiickoit @enepauuu ot 17.05.2012r.
Ne413 (c u3mMeHeHUsIMH W JOTOJIHEHUSIMU), B COOTBETCTBUU C DenepanbHO
o0pa3oBaTenbHON MporpaMMoil cpefaHero oOIero o0pa3oBaHus, YTBEP>KICHHOM
npukazoM MunucrepctBa npocseiieHus: Poccuiickoit @eneparuu ot 18.05.2023r.

Ne371 (3apeructpupoBan MunuctepcTBoM roctunimu Poccuiickont deneparu
12.07.2023r.).

[Ipu pa3paboTke mporpamMmbl MO OHOJOTHMU TEOPETHUYECKYI0 OCHOBY IS
onpeaeneHusl NoAX0J0B K (POPMHUPOBAHUIO COJACPKAHUS y4eOHOro mpeaMmera
«buonorus» cocraBuiaM: KoHuenTtyalbHble mnojoxeHuss OIroC COO o
B3aUMOOOYCIIOBIICHHOCTH LI€JIEH, COJEp)KaHUsA, pe3yJbTaToB OOydeHus u
TpeOOBaHMIA K YPOBHIO MOJATOTOBKHY BBIITYCKHUKOB, TIOJIOKEHHS 00 OOIIMX LIEAX U
MPUHIINIIAX, XapPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
oO1ero oopazoBanusi B Poccuiickoit deaepaiinu, a Takke MOJI0KEHUS 0 crienuduke
Ouonoruu, €€ 3HAUYCHUU B TIO3HAHUM SKUBOW MPUPOABI U 0OECleueHUn
CYLIECTBOBAHMsI YeJIOBEUeCKOro oodmecTBa. COrjgacHO Ha3BaHHBIM IOJIOKEHUSM,
OTIpe/ieNieHbl OCHOBHBIC (DYHKIIMU TPOTPAMMBI 1O OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosoruu Aa€T NpeICTaBICHUE O MENsIX, 00 00lIel cTpaTeruu
0Oy4eHHUsl, BOCIIUTAHUS U Pa3BUTUS O0yUYaIOIIHNXCS CPEACTBAMU YYEOHOI0 IpeIMeTa
«buonorusy, onpenenser 00s3aTeNIbHOE PEAMETHOE COJEP)KAHUE, ETO CTPYKTYDPY,
pacnpezielieHue 1o pasjellaM M TeMaM, PEKOMEHIYEMYIO IOCJel0BaTeIbHOCTb
U3Y4YEeHHS] Y4eOHOTO MaTepHalia ¢ yuéTOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBA3€H, JIOTUKM 00pa30BaTENbHOIO IMPOILIECCa, BO3PACTHBIX OCOOEHHOCTEU
00yyJarommxcs.

B nporpamMme o 6MOIOTHH TaKKe YIUTHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEeIMETHBIM M TPEAMETHBIM pe3ysibTaraM OOydeHUus B
dbopmupoBaHuU OCHOBHBIX BUJIOB y4eOHO-TT03HABATEIHLHOM
NEeATeIbHOCTH/Y4eOHbIX JIEUCTBUN OOyYalOUXCS IO OCBOCHHUIO COJICPKaHMS
OMOJIOTUYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonoruu (10—11 xmaccel, 6a30BbI YPOBEHB) peaTn30BaH
MPUHITUIT TPEEMCTBEHHOCTH B WM3YYCHHHM OWOJIOTWH, Oyiarojaps 4YeMy B HEH
POCMAaTPUBAETCS HAMpPaBICHHOCTh Ha pa3BUTHE 3HAaHUH, CBSA3aHHBIX C
dopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PCHHS, IIEHHOCTHBIX
OpHEHTAIIUN JIMYHOCTH, SKOJOTUYECKOTO MBINIJICHUS, PECTABICHUN O 3J0POBOM
oOpase )KU3HU U OepeXKHBIM OTHOIIECHHEM K OKpY>Karolllel MPUpOAHON cpefe.



[ToaTomy Hapsagy ¢ W3ydeHHEM OOIIeOMOIIOTUYECKUX TEOPHUH, a TakKe 3HAHUH O
CTPOCHUU >KUBBIX CUCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOIIECCOB B MPOrpamMme Mo OUOJOTHU YIEJICHO BHMMAHUE UCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUW B MTOBCEIHEBHOM JKM3HU ISl PELICHUS NMPUKIAIHBIX 33734, B
TOM 4HCIe: MPO(UIAKTUKA HACIEACTBEHHBIX 3a00JeBaHHUI 4YeIOBEKa, MEIMKO-
Te€HETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHHS 3KOJOTHYECKH 11€JIeCO00Pa3HOTo
MOBEACHUS B OKPYXAIOLIECH MPUPOAHON CpElie, aHAIN3A BIUSHUSA XO3IMCTBEHHOU
NEATEIIbHOCTH YEJIOBEKAa Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCHCTEM.
VYcunenue BHUMaHUS K MPUKIIAIHON HAIIPABICHHOCTH YY4E€OHOTO MpeaMeTa
«buonorus» NpoANKTOBAaHO HEOOXOIUMOCTHIO 00€CTIeUeHUs YCIOBUM AJI PEIICHHUS
OJIHOM M3 aKTyaJbHBIX 3aJlay IIKOJBHOTO OMOJIOTMYECKOro 00pa3oBaHusl, KOTOpas
npeanonaraetT GOpMUPOBAHHE Y OOYYAIOIIMXCS CIOCOOHOCTH aJlaliTUPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIErOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpeaHero oOmero oOpa3oBaHHsS 3aHUMAET BaXHOE
mecto. OHa oOecreunBaeT (OpMUpPOBaHUE y OOYy4aIOUIMXCA MPEACTABICHUN O
HAyYHOU KapTHUHE MHpA, pacIIUpseT U 000OIMIaeT 3HAHUA O KUBOW HpHpoie, e
OTJINYUTENIBHBIX NPU3HAKAX — YPOBHEBOM OPTraHU3AllMM W DSBOJIOLUH, CO3MAET
YCIOBUS  JUIA: TIO3HAHUSA  3aKOHOB  JKUBOM  MpUpOAbl, (QopMHUpOBaHUS
(yHKUIMOHAIBHOM TI'PaMOTHOCTH, HaBBIKOB 3/I0pOBOrO0 U 0Oe3omacHoro oOpasa
KHU3HU, SKOJIOTUMYECKOT0 MBIIIJIEHUS, IEHHOCTHOTO OTHOIIEHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHSI UMEET TAKXKE AJI PEHICHUSI BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  337a4 CpEAHEero  oOmero  o0pa3oBaHUs,  COLMAIU3ALMU
oOyuaroruxcsi. Mzydyenue 6mosiornu o0ecrieyuBaeT ycloBUs st (POPMHUPOBAHUS
WHTEJUICKTYadbHbIX, KOMMYHHKAIIMOHHBIX ¥ HWH(OPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJBTYpbl, CIOCOOCTBYET WHTErpaliid OMOJIOTMUECKUX 3HAHUU C
MPEJCTABICHUSIMU U3 JIPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PUBUKHU, XUMHUU U
reorpaduu. Ha3zpaHHble MOIOKEHUSI O MpeAHA3HAYEHUU Y4eOHOro mpeaMera
«buonorus» cocTaBUIM OCHOBY JUIsl OINpPEACNICHHUs] TOIXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHUIO €ro COJIEpXKaHUs, MPEACTABICHHOIO B Mporpamme Mo
OMOJIOTHH.

OT60p coxmepkanus ydeOHOro npenmera «buosorus» Ha 0a30BOM ypOBHE
OCYUIECTBJIEH € TMO3MIMI KyJIbTypOCOOOpPAa3HOrO MOAXOAA, B COOTBETCTBUU C
KOTOPBIM OOYYarOIINeCs: JTOJDKHBI OCBOWUTH 3HAHWS W yMEHUS, 3HAYUMBIC IS
dbopmupoBanus OOIIEH KyIbTypbl, OMNPEACISAIONINE aJCKBATHOE IOBEICHUE
YeJioBeKa B OKPYXKalollleld MPUPOJIHON cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTAYECKou AesteabHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPBIE CIIy>KaT OCHOBOM /i (hOPMHUPOBAHUS
MPEJICTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAPTHUHE MHUPA U



IIEHHOCTHBIX ~ OPUEHTAIUSAX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  TyMaHHW3allud
OuoI0rHUecKoro oopa3zoBaHusl.

CTpyKTypupOBaHUE COACpKaHUS Y4eOHOr0 MaTepuasa B MporpaMMe II0
OMOJIOTUM OCYIIECTBIICHO C Y4Y€TOM TMPUOPUTETHOTO 3HAYCHHS 3HAHWK 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX >KHBOM MPHUPOJIBI, O €€ YPOBHEBOW OpraHU3aIMH U
ABOJIFOIIMU. B COOTBETCTBHM C 3TUM B CTPYKTYpe ydeOHOTO mpeaMeTa «bruosrorusy»
BBIJICJICHBI CJICIYIONTUE COJIep)KaTeNbHbIe TMHUA: «broiorus kak Hayka. MeTompl
HAay4YHOTO TIOo3HaHUs», «KieTka kak Owosnormyeckas cucteMayn, «OpraHu3Mm Kak
Oouojornueckas cucreMay, «CrcreMa 1 MHOIOOOpa3ue OPraHuYeCcKOro MUpay,
«IBOJTIOIUS KUBOH TPHUPOIBD, K IKOCHCTEMBI U IIPUCYITUE UM 3aKOHOMEPHOCTH.

Llens n3yuenus yuyeOHOTO mpeamera «bromorus» Ha 6a30BOM YpOBHE —
OBJIaJIcHHE  OOYy4YalOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAIBHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra H TPHOOPETCHHE YMCHHH

MCITOJTB30BATh ATH 3HAHUS ISl TPAMOTHBIX JCHCTBUN B OTHOIIICHUH OOBHEKTOB
’KUBOU TIPUPOJIBI M PEIICHUS PA3TMYHbIX KU3HECHHBIX TIPOOIIEM.

JocTikenue 1enu usydeHus ydeOHoro npeamera «buosorusi» Ha 6a30BoM
YpOBHE 00ECTICUMBACTCS PEIICHUEM CICAYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMbl 3HAHUW O OMOJIOTHYECKHX TEOPHSX,
YUCHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUTIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
JUist (POPMHUPOBAHUSL TIPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJaX HAyYHOTO MO3HAHMS, CTPOSHUH, MHOTOOOpa3uu U OCOOCHHOCTSX KMBBIX
CHUCTEM PAa3HOTO YPOBHS OPTaHU3AIMH, BBIJAIONIUXCS OTKPBITHUSIX W COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHre y OOYYAIOMIMXCS TMO3HABATEIbHBIX, WHTEJUICKTYaJIbHBIX U
TBOPUECKUX CIIOCOOHOCTEW B MPOIECCe aHaiu3a JaHHBIX O MyTSX pPa3BUTHSA B
OMOJIOTUM HAyYHBIX B3IJISAO0B, UJEH W TOAXOJOB K HM3YUYCHHIO >KMBBIX CHCTEM
Pa3HOTO YPOBHSI OPTaHU3AIUY;

CTaHOBJICHHE Yy oOydarouuxcsi oOmeld KyabTypbl, (QYHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHHS OKPY>KAIOIIETO
MUpa KUBOU MPUPOJII HA OCHOBAHHWH 3HAHWH M OIIBITA, TTOJYUYECHHBIX IPU H3YICHUH
OouoJjoruu;

dbopmupoBaHre Yy OOYYarONIMXCS YMEHUH WLIIOCTPUPOBATH 3HAYCHUE
OMOJIOTUYECKUX 3HAHWK B TPAKTHYCCKOW JEATCILHOCTH YeJOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUH U arpOOMOTEXHOJIOTU;

BOCIIUTaHNE YOEKJAEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEJIOBEKOM >KHUBOU
MPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOTIOICHHUS STHISCKUX
HOPM TIPH TIPOBEICHUN OMOJIOTHYECKHUX HUCCIICTOBAHHM;

OCO3HAHHWE IICHHOCTH OWOJOTHYECKUX 3HAHWW I TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYPHI, 111 (GOPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



PUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUW B ITOBCEHEBHOM XKU3HH JJIS
OIICHKH TTOCJICICTBHUI CBOCH JEATEIHHOCTH IO OTHOIICHUIO K OKpY>KAroIIeH cpene,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHME M COOJIOJIEHHE Mep MNPOGUIAKTUKH
3a00JIeBaHUM.

B cucreme cpeanero oOmiero ob6pazoBanusi «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SBJSETCS 00sA3aTENbHBIM Y4EOHBIM MPEIMETOM, BXOJIAIIMM B
COCTaB MpPeaMETHOUN 00macTn « ECTeCTBEHHO-HAYYHBIC TTPEAMETHD».

Jlst m3ydenus 6noaoruy Ha 6a30BOM YPOBHE CPETHETO 001Iero o0pa3oBaHus
otrBoauTcs 68 yacos: B 10 kimacce — 34 yaca (1 gac B Henemo), B 11 kinacce — 34 yaca
(1 gac B HenEIIO).

COILEPKXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buoJiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (puiiocodueit, ITUKOM, SCTETUKON U MPaBOM.
Ponw Ouonoruu B hopMHUpPOBAHUN COBPEMEHHOM Hay4YHOM KapTUHBI Mupa. Cucrema
OMOJIOTUYECKHUX HaYK.

MeTobl TO3HAHUS KUBOUW TIPUPOJIbI (HAOIOIEHHE, SKCTIEPUMEHT, ONTMCAHHUE,
U3MEpeHue, KilacCcupuKaius, MOJACTUPOBaHUE, CTaTUCTHYECKas o0paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konpnos, x. Yorcon u @. Kpuk.

Tabnuiel 1 cxeMbl: «MeTo bl TO3HAHUS KUBOW MPUPOIHD.

JlabopaTopHble U MPpaAKTHYECKHUE PA0OTHI:

[Ipaktuueckass pabora Ne 1. «lcmonb3oBaHue pa3iMYHBIX METOOB MpHU
U3YYEHUH OUOJIOTHUUECKUX 0OBEKTOBY.

Tema 2. )KuBble cucTeMbl M UX OPraHU3ALHSI.

Kusble cucTembl (OMOCUCTEMBI) KaK MpeaAMeT u3ydeHus: ouonoruu. Otnuuue
KUBBIX CUCTEM OT HEOPTaHUYECKON TTPUPO/IBI.

CpoiicTBa OMOCHCTEM M X pa3HOOOpa3ue. YpOBHU OpPraHU3aIlNd OMOCUCTEM:
MOJICKYJISIDHBIM, KIJIETOYHBIM, TKAaHEBbIA, OPTraHU3MEHHBIM, MNOMYJSLIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeoIeHOTHYECKUi ), OnoCcepHBIi.

JdeMoHCTpanuu:

Tabnuiel U cxeMbl: « OCHOBHBIE TIPU3HAKU JKU3HUY», «YPOBHU OPTaHU3AIIUU
YKUBOU IIPUPOIBI».

Oo6opynoBanue: Mmojenb Moiekybl JJHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOEHHE KJIETKH.



XUMHYECKUN COCTaB KIETKHM. XUMHYECKHE DSJIEMEHTHI: MAKPOAJIEMEHTHI,
MHKpPO3JIEMEHTBL. Boia 1 MUHEpanbHbIE BELIECTBA.

OyHKIMM BOALI M MHUHEpaIbHBIX BelecTB B KieTtke. [lognepkaHue
OCMOTHYECKOI0 DOanaHca.

benku. CoctaB u crpoeHre OETKOB. AMMHOKHCIOTHI — MOHOMEPHI OEJIKOB.
Hes3aMeHnmble 1 3aMEHUMbIE aMUHOKHUCIIOTBI. AMHUHOKHUCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpBI O€IKOBOW MOJIEKYJbl (TIEpBUYHAS, BTOPUYHASA, TPETHUYHAS W
YeTBepTUYHASI CTPYKTypa). XHUMHUYECKHME CBOWcTBa OenkoB. buomormueckue
(byHKIIUU OCIIKOB.

depMeHTHI — Onosiornueckue katanuzatopbl. CTpoeHue pepMeHTa: akTUBHBIN
neHTp, cyocrpatHas cnenuduyHoctb. Kodepmentsl. Butamunbl. Otinuuns
(hepMEHTOB OT HEOPTaHUYECKUX KAaTaIU3aTOPOB.

VYrieBobl: MOHOCaXapusl (TJIIOKO3a, pr003a U 1e30Kkcuprudo03a), Aucaxapuibl
(caxaposa, JlakTo3a) W Toducaxapuabl (KpaxMmalsl, TJIMKOT€H, IeJUI0JI03a).
buonornueckue QPyHKIIUU yrIeBOIOB.

Jlunuael:  Tpurauuepuabl, docdonunuasl, crepouabl. [ uapoduibHO-
ruapodoOHble  cBoiicTBa. buosornueckue (yHkuuu aunuaoB. CpaBHEHUE
YTJIEBOJI0B, OEJIKOB U JIMIHUIOB KaK UCTOYHUKOB SHEPIHUH.

HyxnennoBeie xucnmortel: JHK wn PHK. Hykneornmsr — wmoHOMEpSI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pyukuuu JJHK. Ctpoenne u ¢pynkiuu PHK.
Buasr PHK. AT®: ctpoenne u GyHKIUH.

[utonorus — Hayka o kinetke. Knetounas Teopust — npuMep B3anMOIECUCTBUS
uaen v paKkToB B HAYYHOM MO3HAHUU. MeTObl U3yUEeHUS KIICTKHU.

Krerka kak 1iesoctHas skuBasi cuctema. OO1ue npu3Haku KJIETOK: 3aMKHYTast
Hapy»Hass MmemOpana, moiekynbl JIHK kak renmermyeckuii ammapar, cucrema
CUHTE3a OeJKa.

Tunel KJIETOK: JdyKapuoTHUecKass U mnpokapuotuueckas. (OcobeHHOCTH
CTpPOEHHUs MpoKapuoThuecKkor KieTku. Kierounas crtenka Oakrepuii. CTpoeHue
AYKAPUOTHYECKON KJIIeTKU. (OCHOBHBIC OTJIMYUSA PACTUTEIBHOW, XUBOTHOH U
IrpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUHAsI CTCHKA, TJIMKOKAJIUKC, UX
¢ynkuuu. [Inazmarnueckas meMOpana, e€ cBoiictBa ¥ pyHkuuu. [{lurtormnasma u eé
opranouipl. OnHOMemMOpaHHble opraHouasl kietku: JIIIC, ammapat I'oabaxwy,
mu3ocombl. [lonyaBTOHOMHBIE OpraHOMJIbI KJIETKH: MHUTOXOHJAPHWH, IIACTHUBL.
[Ipoucxoxnenne MHUTOXOHIpUN U 1wiacTun. Buasl mnactua. HememOpanubie
OpraHOWIbl KJETKH: PUOOCOMBI, KIETOYHBIA IIEHTP, IEHTPHOIU, PECHHUYKH,
KryTUKUA. OYHKIIMU OPraHOU OB KJIETKU. BKiroueHus.

Anpo — perynatopHsiid HeHTp KieTku. CTpoeHue sijpa: sigepHas 000J0uKa,
KapHoIuiazMa, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBL.



TpaHCIIOPT BELIECTB B KIETKE.

JdeMoHCcTpanuu:

[Toptpetsi: A. Jleenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankimun, K. M. bap.

Juarpammel: «PacripeenieHre XMuMUYECKUX 3JIEMEHTOB B HEXKUBOM TPUPOIEH,
«Pacnpenenenue XMMHYECKUX 3JIEMEHTOB B KUBOU MTPUPOJIE.

Tabmuiel 1 cxembl: «llepuoandeckast Tabnuia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHne MoJIeKyIbl BOAb, «brocunTes 6enka», «CTpoeHue MOIEKYJIIbl OelKay,
«Ctpoenne pepmentay, «Hyknennossie kucinotsl. JJHK», «Ctpoenue Monekymb
AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOEHHE KMBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKW», «CTpPOCHHE MNPOKAPUOTUUECKON KIETKH,
«CtpoeHue siipa KIETKN», « Y TIEBOAb», «JIunuapn.

O6opyioBaHue: CBETOBOM MHUKPOCKOI, OOOpYyJAOBaHHE [JIsi TPOBEIACHUS
HAOJIOICHUM, W3MEPEHHUH, HSKCIEPUMEHTOB, MHKpOIpEnapaTbl PacTUTEIbHbIX,
KUBOTHBIX U OAKTEpUATIbHBIX KIIETOK.

JlabopaTopHblie U MPAKTHYECKHE PA0OTHI:

JlaGopatopuas pabota Ne 1. «M3yueHwe KaTAIUTHUYECKONW aKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEPE aMIIIa3bl WIIM KaTajaasbl)y.

JlabopatopHas pabora Ne 2. «M3yueHue CTpoeHUsS KIETOK pacTeHH,
KUBOTHBIX W OaKTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax M HX
OMHCaHUE.

Tema 4. )KuznenesiTeIbHOCTb KJIETKH.

OOMeH BemecTB, Wi MEeTadoM3M. ACCUMUIIAIUA (TUTACTHYECKUI OOMEH) U
JTUCCUMUJISIUS (QHEPreTHUEeCKHUil OOMEH) — JBE CTOPOHBI €IUWHOTO IMpoIllecca
Metabonu3ma. Posib 3aKOHOB COXpaHEHMsI BEIIECTB M DHEPrUM B TOHUMAHUU
MeTadosIu3Ma.

Tunel oOMeHa BelecTB: aBTOTPO(HBIN U TeTepoTpodHbIit. Ponb hepMeHTOB B
oOMEHE BEIIECTB U MPEBPAIICHUH YHEPTHH B KIIETKE.

®ortocunte3. CBeroBas u TemHoBas (¢a3pl (QorocuHTe3a. Peaknuun
dboTocunTeza. DPpdekTuBHOCTh (HOTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emsie. BiausiHue ycnmoBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIECHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHUIA.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOIIe OakTepuu. 3HAYCHUE XEMOCHHTE3a ISt
KU3HU Ha 3emIie.

DHepreTuueckuii oOMeH B KIJIETKe. PaciiernieHue BelecTB, BBIJACICHUE U
aKKyMYJIMPOBaHUE PHEPTUM B KJIETKE. DTaIlbl SJHEPreTuueckoro ooMena. [ mukomnus.
Bpoxenne u ero Buubl. KHUCIOpPOIHOE OKHCIEHHE, WIM KJIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunupoBanue. IPPEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.



Peakuuu wMarpuunoro cunre3a. [‘enernueckas wunpopmanums u JHK.
Peanuzanusi renerndeckoil wHGoOpMalnuu B KieTKe. ['€HETHYECKU KOJ U €ro
cBoricTBa. TpaHnckpuniusg — matpuuHblii cuate3 PHK. Tpancnsamus — 6uocunTes
Oenka. Otanbl TpaHciaauuu. KoaupoBanwe aMuHOKHCIOT. Ponb pubocom B
OonocuHTe3e OernKa.

Hexnetounsie ¢popmsl xu3Hu — BUpYChl. McTopus otkpeitus BupycoB (/1. .
NBanoBckuit). OCOOCHHOCTH CTPOEHUS M KU3HEHHOIO IIMKJIa BHPYCOB.
bakrepuodaru. bone3Hun pacteHuil, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc ummyHnoxaeduiura yenoseka (BMY) — Bo3oymurens CIIM/la.
OOparHast ~ TpaHCKpWIIIIMS, peBeprazda ®W  wWHTerpaza. IIpodunaktuka
pacpocTpaHEHUsI BUPYCHBIX 3a00JICBaHUIA.

JlemoHncTpanum:

[Toptpetsi: H. K. Konsuos, 1. . UBanoBckuii, K. A. Tumupsizes.

Tabnupel 1 cxembl: «Tunbl nutanusy, «Metadbonuzm», «MUTOXOHAPUS,
«JHepreTuyeckuit oOMen», «Xmnoporact», «Potocuntedyn, «Ctpoenue JHK»,
«Ctpoenue u PyHKIIMOHUPOBaHUE TreHay, «CuHTe3 Oenkay, «['eHeTHYecKuil Koy,
«Bupyco», «baktepunodarn», «CtpoeHue u xu3HeHHBIN 1k Bupyca CIIM/]a,
0aktepuodaray, «Permnukarusa [JHK».

O6opynoBanue: Moaenu-anmukanuu «Yasoenue JIHK u Tpanckpumimsy,
«buocunTtes 6enkay, «CTpoeHue KIeTK», Mojaenb cTpyktrypsl JJTHK.

Tema 5. PazMHOXkKeHUE M MHAUBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kietounblii 1uKII, WU KU3HEHHBIM MUK KiIeTku. MHTepdasza m MUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdaze. Permkanus — peakimuss MaTpUYHOTO
cunteza JIHK. Crpoenme xpomocoM. XpOMOCOMHBIA HAO0Op — KapUOTHII.
JiunmonaHeli W TalUIOMAHBIM ~ XpOMOCOMHBIE ~ HaOOpbel.  XpOMATHIBI.
[[uTonornueckue OCHOBbI PA3MHOXKEHUS W HUHAUBUAYAIBHOTO  Pa3BUTHSA
OpPTraHU3MOB.

Henenne knetkn — muto3. Craguu murtosa. [Ipoueccel, mpoucxoasume Ha
Pa3HBIX CTAAUSIX MUTO3a. BHOJIOrMYEeCKni CMBIC MUTO3A.

[Tporpammupyemasi rubenb KIETKH — allonTo3.

dopMbI pa3MHOKEHHSI OPTraHU3MOB: 0€CIooe U MojoBoe. Buasl Oecronoro
Pa3sMHOXKEHUA: JCJIEHUE HAJABOE, IIOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKUe, BEreTaTUBHOE pa3MHOXKeHHE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OPTraHU3MOB, €r0 3HAYEHUE JJI CEJICKIIUU.

[TosoBOE pa3MHOXKEHHE, €T0 OTJINYHUS OT OECIOJIOTO.

Meito3. Craguu meio3a. IIporecchl, mpouCXoasdIiMe Ha CTaausx Meio3a.
[ToBenenne xpomocoM B wmenose. Kpoccunroep. buonornueckuii cmbici u
3HAYCHHUE MENO03a.



['ameTtorenes — mporecc oOpa30BaHUS TIOJIOBBIX KJIETOK Y J>KUBOTHBIX.
[TonoBeie >kene3bl: cCeMEHHUKUA W sudHUKA. OOpa3oBaHWEe W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMeT (CIepMaTo3ouj], SUIEKIeTKa) — CIepMaTOreHe3 W OBOTCHE3.
OCOOEHHOCTH CTPOCHUSI SIMIIEKJIETOK U CcHepMaTto3ougoB. OII010TBOPEHHE.
[TapTenorenes.

NunuBuayanbHOoe  pa3BuTHE (OHTOTEHE3). OMOpHOHAIBHOE  Pa3BUTHE
(3mMOpuorenes). Drtarnbl SMOPUOHAIIBHOTO Pa3BUTUS Y MO3BOHOYHBIX >KHMBOTHBIX:
npoOsieHue, racTpyisnus, opraHorene3. IloctamOpuoHanbHOE pazButHe. THIIBI
NOCTAOMOPUOHAIBHOTO Pa3BUTHS: MpsSIMoe, HempsiMoe (JIMYMHOYHOE). BrnusHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIEHHEIC
YPOJICTBA.

Poct u pasButme pacreHuil. OHTOr€HE3 LBETKOBOIO PACTEHHUS: CTPOEHUE
CEMEHU, CTAINU Pa3BUTHSL.

JlemoHncTpanum:

Tabmuubr u cxembl: «DOpMBI pa3MHOXKEHHS OpPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHHI», «BereratnBHOE pa3sMHOXKECHHUE
pactenuity, «Jlenenue kieTku Oakrtepuit», «CTpPOCHHE TOJOBBIX KIETOK,
«Ctpoenue xpomMocoMbl», «Kietounsli 1ukny, «Pernmukanus JJHK», «Mwutosy,
«Menosz», «lIpsmoe u HenpsaMoe pa3BuTue», «['ameTrorenes y MIEKONUTAOMNX U
yenoBeka», «OCHOBHBIE CTAJIUA OHTOT€HE3.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CriepMaTo30u1bl
MJICKOIIUTAIOLIETO», «SMIEKIIeTKa MIIEKONUTAOLEro», «Kapuokunes B kierkax
KOpEIlIKa JIyKa», MarHuTHas MOJIENIb-alIuInKauus «JleneHue KiIeTku», MOJelb
JTHK, mozenb MeTadazHoil XpOMOCOMBI.

JlabopaTopHble U MPpaAKTHYECKHUE PA0OTHI:

JlaGopaTopHass pabora Ne 3. «HaOmromeHme MHTO3a B KIE€TKaX KOHYHKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOMPENapaTaxj».

JlaGopatopuas pabota Ne 4. «M3ydeHue CTpOEHUS TMOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxy.

Tema 6. HacjiecTBEHHOCTh U HU3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTukd. Poinbs nuronoruu
U HMOPUOJIOTUU B CTAHOBJICHUHM TEHETUKH. BKIan pocCHMUCKHX W 3apyOesKHBIX
y4€HBIX B pa3BUTUE TEHETHKU. MeToapl TeHEeTUKH (TUOpUI0JIOTHYECKUH,
IIUTOTCHETUYECKUHN, MOJEKYIIpHO-TeHEeTHYeCKHi). (OCHOBHBICE TEHETHYECKUE
noHsTUA. [ 'eHeTnYecKass CUMBOJIMKA, UCTIOJIb3yEMasi B CXEMaxX CKPELIMBAHUM.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIEHHbIE . Menaenem.
MoHorubpuHoe CKpelMBaHue. 3aKOH eIuHO-00pa3usi THOPHUIOB IEPBOTO
nokoJieHus. [IpaBuiio JOMUHUPOBaHMS. 3aKOH pACIIENJICHUS TPU3HAKOB. [ umoresa
YUCTOTHI raMeT. [ToHOE 1 HeMoIHOe TOMUHUPOBAHUE.



JluruOpugHoe  CKpemrBaHHWe. 3aKOH  HE3aBUCUMOTO  HACJIeIOBaHUS
Mpu3HaKoB.  lluToreHeTmyeckre  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIUBAHMUS.
AHanmuzupyoniee cKkpenBanre. Vcrnoap30BaHne aHAIU3UPYIOLIETO CKPEIBaHUS
IUTSI OTIpE/ICNIeHUsI TEHOTHUIA OCOOH.

CuerieHHOe HacnenoBaHue npusHakoB. Pabora T. Moprana no crierieHHOMY
HacCJIEOBaHUIO reHOB. HapylieHne cuenieHns FTeHOB B pe3yJIbTaTe KpPOCCUHIOBEpA.

XPpOMOCOMHasI TEOPHS HACIEICTBEHHOCTH. [ €eHETUUECKNE KapThI.

['enernka mosa. XpoMOCOMHOE ONpeAETeHUE MoJia. AYyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TreTeporamMeTHble opraHu3Mbl. HacnmemoBaHue
IIPU3HAKOB, CLETICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUBI ”3MEHYNBOCTHU: HEHACIICICTBEHHAS I HACJICICTBEHHASL.
Pomp  cpenpl B HEHAcCHEACTBEHHOW  WM3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOJU(PUKAIIMOHHOW U3MEHYMBOCTU. BapuallnoHHbBIN psiji M BapUallMOHHAs KPUBasl.
Hopma peakunu npusHaka. KonndecTBEHHbIE M KauE€CTBEHHBIE NMPHU3HAKU U UX
HOopMa peakiiuu. CBoiicTBa MOU(DUKAITMOHHONW W3MEHYUBOCTH.

HacnencrBeHnas, WM TEeHOTUNHYECKas, WU3MEHYMBOCTh. KomOuHaTHBHAas
M3MEHYMBOCTh. Meilo3 u MOoJOBOM mpoLecc — OCHOBa KOMOMHATHUBHOM
M3MEHYMBOCTU. MyTarimoHHas n3MeHUnBOCTh. Kitaccudukanusi MyTanuii: TeHHbBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U Npu4YnHbI MyTanuii. MytareHHble (HakTOpPHI.
3aKOH rOMOJIOTMYECKUX PSAOB B HACIeACTBEHHOM n3MenurnBocty H. V. BaBuiosa.

BuesnepHast HaCIeACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbI T€HETHUKHU
yeJIOBEKa: T€HEealOTHYSCKNM, OJIM3HEIIOBBIM, IIMTOICHETHYECKHUI, OMOXMMHYECKUH,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemeHHOE ONPEAEIICHUE TE€HOTHUIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[II1P-ananu3a. HacneacTBeHnble 3a00jeBaHMS YCIOBEKA: TCHHBIC OOJIC3HH,
00JIe3HU C HACIEICTBEHHON MPENpacroaoKeHHOCThI0, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue HW TreHepaTuBHble MyTauud. CTBOJIOBbIE KIETKU. [IpUHIMUIIBI
3I0pOBOTr0 00pa3a >KW3HH, JUATHOCTUKU, MPOPUIAKTUKHI U JICUCHHS TEHETHYECKUX
Oone3Heil. MeauKo-reHeTUYecKoe KOHCYJIbTUPOBaHUE. 3HAYEHUE MEIUIIMHCKOU
T€HETUKH B TIPEAOTBPAIICHUH U JICUCHUH TeHETUYECKUX 3a00JIeBaHUI YEJIOBEKA.

JlemoncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmuiiel 1 cxembl: « MOHOTHOPHUIHOE CKPEIIUBAHUE U €TO IIUTOTCHETHYECKAs
OCHOBa», «3aKOH pACIICIUICHUS U €T0 [IMTON€HETUYECKasi OCHOBA», «3aKOH YMCTOTHI
ramer, «lurubpuaHoe ckpemuBanue», «lluTonornueckue OCHOBBI JUTHOPHUIHOTO
CKpelnBanusa», «Menosy, «B3anMoaencTBue ajielibHbIX TEHOBY, «I eHeTnueckue
KapTbl pAaCTEHUH, KUBOTHBIX U 4YelOBEeKa», «I eHeThKa mojia», «3aKOHOMEPHOCTH



HacJIeIOBaHUsI, CLUEIUICHHOTO C MOJIOM», «KapHOTUIBI YellOBeKa U KUBOTHBIX),
«Buger m3menunBoCcTH», «MomudukanuonHas W3MEHUYHBOCTHY, «HacmemoBanue
pesyc-baktopay, «I'eHeTruka rpymim KpoBu», « MyTarimoHHasI HK3MEHYHUBOCThY.

O6opynoBanue: Mojenu-anInKauud «MOHOTUOPHUIHOE CKpEIMBAHUE,
«Henonnoe pomuHupoBaHue», «JuruOpuanoe ckpemuBanue», «llepekpéct
XPOMOCOM», MUKPOCKOT K MUKpoIipenapar «/[po3oduna» (Hopma, MyTariui popMsl
KPBUIBEB U OKPACKH Tela), repdbapuid «I"opox moceBHOW».

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

JlabopatopHas padora Ne 5. «M3yuyeHue pe3ynbTaTOB MOHOTUOPUAHOIO U
JUTHOPUIHOTO CKPEIUBAHUS Y APO30(PHIIbI Ha TOTOBBIX MUKPOTIpENapaTaxy.

JlabopaTtopHas padota Ne 6. «3ydyenre MoauprKalMOHHOW U3MEHUYNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIIa U BAPUALMOHHON KPHUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuii y Ipo30(Quibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME W aHaJIU3 POJIOCIOBHBIX
YEIOBEKA.

Tema 7. Cenexkunsi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpoLecc. 3ap0oKICHHUE CENEKIMH U JOMECTHKALMS.
VYyenue H. 1. BaBusoBa o 1ieHTpax npoucXoxACHUS U MHOTO00pa3usi KyJIbTYPHBIX
pacteHuil. LIeHTpbI MPONCXOKICHNS JOMAITHUX )KUBOTHBIX. COpT, MOpOAa, IITaMM.

CoBpeMeHHbIE METOIbI CeIeKUMU. MaccoBbId M UHJIMBUIYAIbHBIA OTOOPHI B

CEJICKLIMU PACTeHHMI M KUBOTHBIX. OLIEHKa 3KcTepbepa. bim3kopoacTBeHHOE
ckpernuBanue — MHOpuauHT. Ynctas muaus. CKpeluuBaHUE YUCTHIX JTUHUMH.
['erepo3uc, wiu rudbpuaHas cuia. HepolcTBeHHOE CKpeuMBaHue — ayTOPUIUHT.
Otpanénnas rudpuauzanus u e€ ycrnexu. ICKycCTBEHHBIN MyTareHes3 v noy4eHue
MTOJUIIONIOB. JJOCTHKEHNS CENEKINN PACTEHHM, J)KUBOTHBIX © MUKPOOPTaHU3MOB.
buotexHonorus kak oTpacib NpOU3BOACTBA. ['€eHHAs MHKEHEpHs. DTallbl
co3ganusi pexombunantHod JIHK wu Tpancrennsix opranusmoB. Kierounas
nHxKeHepus. Kilerounele KyapTypbl. MUKpPOKIOHAIBHOE PA3MHOKEHUE PACTECHHI.
KiioHnpoBanue BBICOKONPOAYKTUBHBIX CENBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Okosornueckrue W 3tudyeckue  mnpodiembl. ['MO  —  reHeTHdecku
MOJAU(PUIIUPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. 1. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBanos.

Tabnuipel u cxembl: Kapta «LIeHTpbl TPOUCXOXKIEHUS W MHOT00Opaszus
KYJbTYPHBIX pacTeHui», «llopoasl moMamHuX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenmity, «Otnanénnas rudpuau3anus», «Padotel akagemuka M. ®@. MBaHoBay,



«Ilomumnonnus», «OOBEKTH OuOTEeXHONOTHM», «KieTouHble KylbTypbl U
KJIOHUpOBaHue», « KOHCTpyupOBaHHE U TEPEHOC TEHOB, XPOMOCOMY.

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuilt «CenbCKOX035UCTBEHHBIE PACTCHUSY.

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

Okckypeusi «OCHOBHBIE METOJIBI M JOCTHXKEHHSI CEJIEKUUMU PpPACTeHHH U
AKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, MJIEMEHHYIO bepmy,
COPTOMCHBITATENILHBIN ~ y4acTOK, B TEIUIMYHOE XO3SHUCTBO, J1abOpaTopuio
arpOyHMBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBorOMOHHASE OHMOJIOTHA.

[IpeanocbuUIKM BO3HHMKHOBEHHUS 3BOJIIOLMOHHONW TEOPHUH. OBOJIOLMOHHAS
Teopust U €€ MecTo B Onosioruu. BiusiHUE 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHUE
OMOJIOTUHU U APYTHUX HaYK.

CBuzerensctBa sBomouuu. llaneoHTonoruueckue: mOCIEA0BATENBHOCTD
HOSIBJICHUS BHUJOB B TNAJICOHTOJOTHYECKOM JIETONUCH, MEpeXOoAHble (HOPMBI.
buoreorpaguyeckue: cxoacTBo U pazianune ¢payH U GIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pazauyus 3MOPHUOHOB pPa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIBLHO-AHATOMUYECKHUE: TOMOJIOTMYHBIE, AHAJIOIMYHBIE,
pyJUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX MeETaOOJIMYECKHUX IyTell y Bcex
OpraHU3MOB.

OomonnoHHas tTeopus Y. [lapeuna. Ilpeanoceulkm BO3HHKHOBEHMS
JapBUHU3MA. JIBMOKyLIME CHJIBI 3BOJIOUMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE TPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAECIEHHAS] U3MEHYHUBOCTD,
O0opp0a 3a CyIecTBOBaHKE, €CTCCTBEHHBIN OTOOD).

Cunretnyeckas Teopus 3Bosonuu (CTI) U €€ OCHOBHBIC MOJOKEHUS.

MuxkposBosnorus. [lomynsuus kak eAMHKIIA BUAA U SBOITIOLHUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTalMOHHbBIN
npoluecc M KOMOWHATHBHAas W3MEHYMBOCTH. [lomynsiliMOHHBIE BOJHBI U Jpeid
reHoB. M301mst 1 MUrpanusl.

EctecTBennbiii orbop — HampaBistonmii  ¢daktop sBomonun. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco61eHHOCTh OpPraHU3MOB Kak pe3yJbTaT 3Bojtouuu. [Ipumepst
NPUCIOCOOJIEHUI y OpraHu3MOB. ApoMOpP(O3bl U UMO-AIalITALIUH.

Bun wu BumooOpaszoBanume. Kpurepuu Buga. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.



Makpossomonust. @PopMbl  3BOJOLMHU:  (UIETUYECKAsA, JAUBEPreHTHas,
KOHBEPTeHTHas, nmapaenbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxaeHne OT HeCNelUaIu3upOBAHHBIX NpeakoB. [Iporpeccupyromas
crnenuanu3anvs. AJanTUBHAS paguaiusl.

JdeMoHCcTpanuu:

[Toptpetsi: K. JIunneit, XK. b. Jlamapk, Y. /{apBun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuubl u cxembl: «Pa3Butre opraHnueckoro Mupa Ha 3emiie», «3apoIbIiin
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cyiiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pasue COpTOB pacTeHUII»,
«MHorooOpa3ue  mopon  KUBOTHBIX»,  «llomymsauum»,  «MyTanuoHHas
U3MEHUYHMBOCTB», «ApoMopdo3bl», «Manoamantanum», «OOmas aereHepauus»,
«/IBmkymue cuibl 3Boionnmn», «Kaprta-cxema wMapuipyra myremectBus Y.
Hapeuna», «bops0a 3a cymectBoBaHue», «IIpucnocoOIeHHOCT OPraHU3MOBY,
«I'eorpaduueckoe Bu1ooOpa3zoBaHue», « IKOJOTHUECKOE BUI00OPA30BAHUE.

O0opynoBaHue: KOJUIEKIUS HAaCEKOMBIX C Pa3jIMUHBIMM THUIIAMU OKPAacCKH,
Habop MIOAOB M ceMsH, Kojulekuus «lIpuMepsl 3alIUTHBIX MPHUCIOCOOJIECHUN Y
KUBOTHBIX», MOJieJIb «OCHOBHBIE HAINPABICHUS HBOJIOLIUN», OOBEMHAs MOJEIb
«CTpO€HHE TOJIOBHOT'O MO3T'a ITO3BOHOYHBIX).

buoreorpapuueckas kapra wmwupa, Koiekuus «DopMbl COXPaHHOCTH
UCKOITAEMBIX JKMBOTHBIX M pacTeHui», Mozenb ammmkanus «llepekpécr
XpPOMOCOM», BIIaXHbIE IpenapaThl «PazButue HacekomMoroy, «Pa3BuTue Jasarymkm»,
MuKponpenapart «Jpo3zodpuna» (Hopma, MmyTauu GOpMbl KPUIBEB U OKPACKH TETIA).

JlaGopaTopHblie M MpaKkTH4YecKHe padoThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHHE BUIOB MO MOP(HOJIOTHIECKOMY
KPUTEPHIO».

JlabGopaTtopHas padota Ne 2. «Onmcanue npucrocodJeHHOCTH OpTaHu3Ma U e
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNeE U Pa3BUTHE KU3HU HA 3eMue.

JloHayuyHble TpEACTaBICHUS O 3apOXKACHUM KU3HU. HayuHble Trunotessl
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: aOuoreHes M NaHCHepMus. XHUMHYECKas
ABONIONMSA. AOHOTE€HHBIM CHUHTE3 OPraHMYECKHX BELIECTB M3 HEOPTaHUYECKHUX.
DKCnepruMEeHTAIbHOE MOATBEPKICHHE XUMUUECKOU ABoMoIMu. HavanbHbie sTans
ouonornyeckoi spomonuu. ['nnoreza PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE IPOTOKJIETKH. [lepBble KIETKM M HMX 3BOJIOLIHS.
@opMHpPOBaHUE OCHOBHBIX IPYIII KUBBIX OPTAaHU3MOB.

PasButne xxu3Hu Ha 3emuie mo spam U nepuojam. Karapxei. Apxeinckas u
npotepo3oiickas Hpbl. llaneo3olickas 3pa U €€ nepuOAbl: KEMOPHUHCKHIA,
OPIOBUKCKUH, CUITYPUHUCKNN, IEBOHCKUN, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.



Me3so30iickas 3pa u €€ nepuoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo30Mickas 3pa W €€ mnepuoAbl: MAJICOTCHOBBIM, HEOT€HOBBIN,
AHTPOMOT€HOBBIN.

XapakTepucTKa KJIMMaTa U TeoJOorHnYecKuX mnpoieccoB. OCHOBHBIE J3TaIlbl
ABOJIIOIMU PACTUTEIBHOIO M KMBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUM u
XKUBOTHBIX. [losiBIEHME, paclBET U BRIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak oOTpaxeHue »3Borolud. (OCHOBHBIE
CUCTEMATUYECKHE IPYIIIbI OPraHU3MOB.

DBOIIIOLKA YeIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazBuTue npeacraBieHuil o
NPOUCXOKIAECHUHU YeloBeKa. Meroasl u3ydeHuss aHTponoreHesa. (CxonacTtBa u
Pa3JIM4YUsl YEJIOBEKA U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue cuibl (pakTopbl) aHTponoreHe3a. HacneacrseHHass MBMEHYMBOCTD
U €CTEeCTBEHHbIH 0TOOp. OOIIEeCTBEHHBIA 00pa3 MU3HH, U3TOTOBJICHUE OPYAH
TPYJa, MBILLIJIEHUE, PEYb.

OCHOBHBIE CTAIMM W BETBU 3BOJIIOLIMH YEJIOBEKA: aBCTPATIONUTEKH, YeIoBeK
yMenbld, YemoBek npsaMoxonsdiini, YeoBeK HeaHAEpTaIbCKuK, YeloBek
pa3yMmHbIii. Haxoakum uckomaeMblX OCTaTKOB, BpeMs CYIIECTBOBaHUS, OOJACTh
pacnpocTpaHeHus, 00bEM TOJOBHOTO MO3ra, 00pas3 JKU3HHU, OPYIU.

YenmoBeueckue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOINECOUIHAS
(eBpasuiickasi),  HErpo-aBCTpaJiOWAHAs  (PKBATOpHUAJIbHAS),  MOHTOJOHIHAS
(a3uarcko-amepukaHnckasi).  UYepTel  NPUCIOCOOJIGHHOCTH  MpeACTaBUTENCH
YeJIOBEUECKUX pac K YCIOBHUSIM CYyIIECTBOBaHUS. ENMHCTBO YelOBEUECKUX pac.
Kputuka pacuszma.

JlemoncTpanum:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. WM. Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmume! u cxeMsl: «Bo3ankHoBeHne COJIHEYHOM CHCTEMBI», «Pa3Burue
opraHuueckoro wmupa», «PacturenbHass kieTka», <« KuUBOTHasi  KJIETKay,
«IIpokapuoTnueckasi kietka», «COBpeMEHHass CUCTEMA OPraHUYECKOTO MHUpPay,
«CpaBHEHHE aHATOMHYECKHX YEpPT CTPOCHHUS YEJIOBEKAa M YEIOBEKOOOPAa3HBIX
0o0e3bsiH», «OCHOBHBIE MeCTa IaJCOHTOJIOTUYECKUX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4YeJoBeKa», «JlpeBHenmune moam», «/IpeBHue monm», «llepseie
COBPEMEHHBIE JI0In», «HemoBeuecKnue pachl».

O6opynoBanue:  mymsku — «lIpoucxoxmenue — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTajblla, KPOMAaHBOHIIA), CIENKU WIH
HM300paXeHUss KaMEHHBIX OpYAUi TMEepBOOBITHOTO 4YejoBeKa (KaMHHU-YOIIIEPHI,
pyowmia, ckpebyia), TEOXpPOHOJIOTHYECKass Tabiuia, KoJUieKius «Dopmbl
COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHblie M MpaKkTH4YecKHe padoThI:



[TpakTuueckast padora Ne 1. «/3yueHne nckomaemMbIx OCTaTKOB PacTeHUN U
KUBOTHBIX B KOJUIEKLIUSAX).

OKCKypcHsl «IBOJIOLHS OPraHMYEeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIU WIH KPA€BEAUYECKUI My3€il).

Tema 3. Opranu3msl 1 OKpy:Ka0IIasi cpeaa.

DKOJIOrHs Kak HayKa. 3aaud ¥ pa3Jeibl 3KOJOTHH. MeTOIbl IKOJIOTMYECKUX
HCCIIEI0BAHMI. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/AYIIHAs, IOYBEHHas,
BHYTPUOPTaHU3MEHHASI.

Okonoruueckue ¢akropel. Kraccuduxamuss skomornyeckux (HakTopoB:
abuoTHYecKre, OMOTUYECKHME U AaHTPOIOTeHHble. JIeHCTBHE SKOJOTMYECKUX
(akTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (pakTophl: CBET, TEMIIEPATypa, BIAXKHOCTh. DOTONEPHUOIU3M.
[IpucnocoOneHuss OpraHu3MOB K  JCHCTBUIO  aOMOTMYECKHUX  (DAKTOPOB.
buonornyeckne puTMsl.

buotnueckue ¢akropsl. Buibl OMoTHUECKNX B3aUMOJICHCTBUI: KOHKYPEHIIHS,
XUIIHAYECTBO, CUMOMO3 U ero Qopmel. [lapa3zutusM, koomepanus, MyTyalu3M,
KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M, HEHUTpaIU3M.
3HaueHHe OMOTUYECKMX B3aUMOJAECUCTBUI JUIsl CYIIECTBOBAHUS OpPraHMW3MOB B
OPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKH ronyysiuud. OCHOBHBIE IOKa3aTesn
MONYJSIUUUA: YHUCJIEHHOCTh, IUIOTHOCTb, POXIAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4MCI€HHOCTH MOIMYJISIUU U €€ perysius.

JdeMoHCTpaUu:

[Toptpetsl: A. I'ym6onsar, K. @. Pynbe, 3. ['ekkens.

Tabnunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUA
opranusmoBy», «®oronepuoausm», «llonymaum», «3aKOHOMEPHOCTH pPOCTa
YUCJIIEHHOCTU NMOMYJISUUUA UHPY30puu-TyPenbkn», «llumeBbie nenm».

JlabopaTopHble U MPpaAKTHYECKHUE PA0OTHI:

JlabopaTtopHnas padota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PaCTEHUHN U3
Pa3HBIX MECT OOMTaHUS.

JlabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast pabora Ne 2. «[loacuét MIOTHOCTH MOMYJIAIMKN Pa3HBIX BUIOB
pPacTEHUI.

Tema 4. Coob1iecTBa M 3K0JIOTHYECKHE CHCTEMBI.

Coo0miecTBO opraHuzMoB — OuoieHo3. CTpyKTypsl OMOIEHO3a: BHIOBas,
IPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabsl-momuHanTtel. CBS3U B
OuoleHo3e.



DKkoJjoruyeckne Ccuctembl (d9KkocucteMbl). [loHsatme 00 »KocucTeMe U
ouoreorieHo3e. @DYHKIIMOHATBHBIC KOMIIOHCHTHI JKOCHCTEMBI: TMPOAYIICHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (nuieBbie) ypoBHH dKocucTeMbl. [IuieBsie ienu u cetu. OCHOBHBIE
MOKa3aTeI AKOCUCTEMBI: OHMoMacca, MPOMYKIHS. IDKOJOTHYCCKHUE ITHPAMUIBI:
MPOIYKIIUHA, YHCICHHOCTH, Omomacchl. CBOWMCTBA JKOCHUCTEM: YCTOWYHBOCTH,
caMmoperyJsinus, pazsutue. Cykiieccusl.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOTO
WM IIMPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOTE€HHBIE  AKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonoruyeckoe u X031iCTBEHHOE 3HAUEHHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopa3zHooOpasue kak ¢akTop ycToHduBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3eMIIe.

VYuenue B. U. Bepnaackoro o Ouocdepe. I'panulibl, coctaB U CTpyKTypa
ouocheprr. JKupoe BemectBo u ero ¢yHkuun. OcobeHHOCTH OUOChephl Kak
rJI00aNbHONM JKOCUCTEMBI. J[MHamMHYeckoe paBHOBeCME M OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoThl BelIeCTB U OMOTC€OXMMHUYECKUE LUKJIIBI 3JIEMEHTOB (yriepoa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Ouochepe 3eMau. AHTpOIIOTeHHbIE U3MEHEHUs B Ouocdepe.
I'moGanpHbIE 2KOTOTHYECKUE TTPOOTIEMBI.

CocymiecTBoBaHUE IPUPO/IBI U uesoBeuecTBa. CoxpaHeHue OnopasHooOpasus
KaK OCHOBa YCTOWYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOTO YIPABICHUS
IPUPOAHBIMU PECYPCAMU U UX UCTIOJIb30BaHKe. JloCTIKEeHNS OMOJIOTHH U OXpaHa
TIPUPO/IBI.

JlemoHcTpanum:

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

Tabnuuel u cxemsbl: «l[lumessie nenu», «bUOIIEHO3: COCTaB U CTPYKTypay,
«IIpupoaubie cooOmectBay, «llenu nuTaHusy, «DKOJIOTHYECKas MUPaAMUJIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3d Bomoéma», «ArporeHo3», «lIpumepHbie
AQHTPOIIOTE€HHBIE BO3JICHCTBUS Ha MPUPOAY», « BaxkHelIIie NCTOUYHUKH 3arps3HECHUS
BO3/lyXa M TPYHTOBBIX BOA», «[louBa — BakHeiIas coctasisitoniasi Ouochepsn,
«®DakTopel  nmerpamanuu  mouBy,  «llapaukoBeIT  APdexT»,  «DakTOpHI
PaIMOaKTUBHOTO 3arpsi3HeHus Ouocdeprb», «OOmas cTpykTtypa Omochepbi»,
«Pacnipoctpanenue >xu3Hu B Ouocdepe», «O30HOBBIM »HKpaH Ouocheps,
«Kpyrosopot yriepona B 6uocdepe», «KpyroBopoT a3zora B mpupoze».

O6GopynoBanue: MoJeb-anukanusa « Tunuyaeie OMOIIEHO3bI», TepOapuid
«PacrturtenbHble COOOIIECTBAY, KOJIIEKIINU «broiieHo3», « BpeauTenn BaKHEHIINX



CETBCKOXO3SMCTBEHHBIX KYIbTYp», TepOapru U KOJUIEKITNN PACTEHUN U )KHBOTHBIX,
MPUHAJIEKAIIME K PA3HBIM 3KOJIOTHYECKUM TpyInaM OqHOro Buaa, KpacHas kHura
Poccuiickoit  denepannu, wu300pakeHUs OXpaHSAEMBIX BHJJOB pACTEHUU W
KUBOTHBIX.

[UNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA [IPOI'PAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHIA

Cornacno ®I'OC COQO, ycrtaHaBIMBalOTCS TpeOOBaHUS K pe3yabTaTam
OCBOCHMS  OOydaloUIMMHCA MpPOrpaMM  CpeIHEero oOmero oOpa3oBaHMSL:
JUYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpykType JIMYHOCTHBIX PE3YJbTATOB OCBOCHHUS Mpeamera «buomorus»
BBIJICTICHBI CIICIYIONINE COCTABIIAIONIME: OCO3HAHUE OOYUYarOIIUMUCS POCCUUCKOM
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH
U CaMOOINpPE/CNICHNI0, Halu4yhe MOTHUBAIIMKM K OOy4YeHHIO  OHOJIOTHH,
I[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHUN JWYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HUCTOPUYECKUX TPATULUA Pa3BUTHS OHUOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYaroIIUXCsi PYKOBOJACTBOBATHCS B CBOECH
JNEATEIBHOCTH [IEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, IIPUCYLIMMH CHCTEME
Ouonornyeckoro oOpa3oBaHMsI, HAJIMYME HKOJOTHYECKOTO IMPABOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE PE3YNBTATHI OCBOCHUS MpeaMeTa «bHOJIOrus» JTOCTUTarOTCs B
€IMHCTBE Y4YeOHON ¥ BOCHUTATEIBLHOM JCSATEILHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMH U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEACHUS U CIIOCOOCTBYIOT TIpOIlECCaM CaMOMO3HAHUS, CAaMOBOCIUTAHUS H
CaMOpAa3BUTHSA, PAa3BUTHUS BHYTPEHHEW TO3UIMU JIMYHOCTH, MATPUOTU3MA,
YBAKECHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPYyJa U CTapIIEMY MOKOJEHHUIO,
B3aMMHOTO YBa)KEHHUS, OCEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICAUIO H
TpAAUIHASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®enepanuu, TpUpoOe U
OKpYXaruien cpene.

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHUS y4eOHOro mpeamera «buomorus»
JIOJKHBI OTPaXaTh TOTOBHOCTH M CITOCOOHOCTH 00YJArOIINXCsl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3UIMEH JMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEXIEHUN, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIEeCTBa, PACITUPEHHE KU3HEHHOTO



ONbITA U OMNbITA AESITEIBHOCTH B MPOLECCE PEaA3alMi OCHOBHBIX HaIlPaBJICHUN
BOCIIUTATENBHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:
1) rpa:k1aHCKOr0 BOCIIHTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYLMOHHBIX MPaB U 00513aHHOCTEN, YBaKEHNE 3aKOHA
Y MPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JIEATETLHOCTH MPHU CO3/IaHUU YUEOHBIX
IPOEKTOB, pEIIEHHH Yy4yeOHbIX U T[O3HaBaTEIbHBIX 3ajJa4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpENEesTh COOCTBEHHYIO IMO3UIMI0 [0 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATh B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBHUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMHU U
COLIMAJIbHBIM TOJIOKEHHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IPOLECCE COBMECTHOTO BBIIIOJIHEHUS
y4eOHBbIX, TIO3HABATEIBHBIX M HCCIEAOBATENbCKUX 3a/lad, YBaXUTEIBHOTO
OTHOIIICHUS K MHEHUIO OIIMOHEHTOB NPU OOCYXJIEHUU CIIOPHBIX BOMPOCOB
OMOJIOTHMYECKOT0 COJIEPKaHUS;

TOTOBHOCTh K TYMAHUTAPHOUN U BOJIOHTEPCKOM JIEATENBHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUUCKON IpaxJaHCKOW UIEHTUYHOCTH, TATPUOTU3MA,
YBa)KECHHS K CBOEMY HapoOJly, 4YyBCTBAa OTBETCTBEHHOCTH mnepen PoanHoi, ropanoctu
3a CBOM KpaH, CBOK PoOJMHY, CBOM f3BIK U KYJBTYPY, HMPOLIJIOE U HACTOSIIEE
MHOTOHAIlMOHaJbHOTro Hapoaa Poccny;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAHNIO U MaMSATHUKAM HPHUPOIbI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSX, TPY/E;

CIIOCOOHOCTh OLIEHHMBAaTh BKJIAJ POCCUHUCKHX YUYEHBIX B CTAaHOBJIICHHE U
pa3BUTHE OWOJOTWH, TOHUMAHUS 3HAYCHHUS OWOJOTUM B TIO3HAHWUU 3aKOHOB
MIPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO O0IIECTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyXeHHUto W 3amure OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

OCO3HaHUue IYXOBHBIX LIEHHOCTEU POCCHICKOTO HapoJa;

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHHMBATh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAaHME JIMYHOTO BKJIa/1a B MOCTPOEHUE YCTOMYMBOTO OyAYyLIEro;



OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJMUTEIISIM, CO3/JAHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TPHHATHS LEHHOCTEM CEMEMHOM KWU3HU B COOTBETCTBHUH C
TpaaunusiMu Hapoaos Poccuu;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETHKY ObITa, HAy4HOrO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUI;

MOHMMAHHUE SMOILIMOHAIIBHOTO BO3JICUCTBUS KUBOWU MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE
IPOSBIISITH KAUeCTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usnyeckoro BocnuTaHHs, (POPMHUPOBAHUS KYJbTYPbI 310POBbSI H
IMOIMOHAIBHOTO (JIAT OOy YHs:

MOHUMAaHKE U peaiu3aliys 3J0pOBOro U 0e30macHoro oopasa *Ku3Hu (310pOBOE
NUTaHue, COOJIIOICHUE TUTUEHNYECKUX TTPaBUI U HOPM, COQJTAaHCUPOBAHHBIN PEXKUM
3aHATUI W OTAbIXa, peryisgpHas (uU3NUecKas aKTUBHOCTh), O€pexHOro,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE I1IEHHOCTU TpPaBUJl HHIUBUIAYAIBHOTO U  KOJUIEKTUBHOTO
0€30I1acCHOTr0 MOBEACHUS B CUTYAIIMIX, YTPOKAIOMINX 30POBbIO U KU3HU JIIOCH;

OCO3HAHUE MOCIEICTBUI U HENPUATHUS BPEIHBIX MPUBBIUCK (YMOTpeOJIeHUS
AJIKOTOJIs1, HAPKOTUKOB, KYPEHUS);

6) TPy10BOT0 BOCIIMTAHUSI:

TOTOBHOCTh K TPYyAY, OCO3HAHWE IIEHHOCTU MAaCTEPCTBa, TPYI0II00UE;
TOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOTMYECKON U COLIMAJIbHOU
HaIMpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSATEIIHLHO

BBITIOJTHATh TAKYIO 1€SITEIbHOCTB;

MHTEpEC K pa3iuuHbIM cdepam npodhecCuOHATBHOM NeSATeIbHOCTH, YMEHUE
COBEpILAaTh OCO3HAHHBIA BBIOOpP Oyaymiei npodeccu W peaTu30BbIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHMI0O U CcaMOOOpa30BaHUIO Ha
NPOTSKECHUU BCEU KU3HMU;

7) 3K0JIOTHYeCKOTr0 BOCITUTAHMS:

HKOJIOTUYECKH 11eJ€CO00pa3HOE OTHOIICHHUE K MPUPOJIE KaK UCTOUYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYILECTBOBAHUSI;

MOBBINICHUE YPOBHS OSKOJOTUYECKOW KyJIbTYPhl: MPUOOPETEHHE OIBITA
IJITAHUPOBAHMSI TIOCTYNIKOB U OLEHKM WX BO3MOXHBIX [MOCIEACTBUA JiA
OKPYKarOIIEU CPEBIL;

OCO3HAHUE TJI00AJTILHOTO XapakTepa JKOJIOTHYECKUX MPOoOJIeM M MyTeu HX
pelieHus;



CIIOCOOHOCTD UCTIOIb30BATh MPUOOpETaeMble MPU U3YYECHUHN OMOJIOTUY 3HAHHUS
M yMEHUd TMpU peumieHud  MpoOJeM, CBA3AHHBIX C  palMOHAJIbHBIM
OPUPOJIONOIb30BAaHUEM  (COOJIIOJIEHUE  TpPaBWJ  IOBEACHUA B  MPUPOJE,
HAIIPaBJICHHBIX HA COXPAaHEHUE DPABHOBECUS B DJKOCHCTEMaX, OXpaHy BHUJOB,
aKOoCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE AEHUCTBUM, IPUHOCAIINX BPEJ OKPYKAIOLIEH IPUPOIHON
cpene, yMEHHE MPOTHO3MPOBATh HEOIArONPUATHBIE 3KOJIOTHYECKUE MOCIEACTBUSA
IPEANPUHUMAEMBIX IEHCTBUMI U NPEJOTBPAILATH UX;

HaJIM4KME Pa3BUTOIO HKOJIOTMYECKOTO MBIIUICHHMS, SKOJIOTUYECKON KYJIBTYPHI,
OIbITa NEATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B II03HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAIBLHOU
MPAKTHUKE, TOTOBHOCTH K YYACTHIO B MMPAKTUYECKOU JESITEIBHOCTU 3KOJIOTHUECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMSI:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW M OOLIECTBEHHOM MPAKTHUKHA, OCHOBAHHOI'O HAa JHAJIOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPILIECHCTBOBAHNUE SI3BIKOBOM M YHTATEIbCKOM KyJBTYpPbl KaK CpEICTBa
B3aMMOJICHCTBHS MEXY JIFOABMU U MIO3HAHUS MUDA;

NOHMMaHUE crneuu@uKk OHOJOrMM KaK HayKH, OCO3HaHusi €€ poJii B
(OpMHpPOBAaHMK PALMOHATBHOTO HAYYHOI'O MBIIIJIEHUS, CO3/IaHUU IIEJIOCTHOTO
MPEACTABICHHUS] 00 OKPYXAIOIEM MHUpPE KaK O €IUHCTBE MPUPOJbI, YEJIOBEKa U
oOuiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEW M pELIEHUH MpodsieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OWOJIOTMH AJIi COBPEMEHHOW LMBHJIM3ALNU:
oOecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHSI MEIULMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pElaTb PECypCHblE  MpPOOJIeMbl  pa3BUTHUSA
YeJI0BEYECTBA, OUCKA MyTeH BBIXOJA U3 I100AIBHBIX HKOJIOTMUYECKUX MPOOJIeM U
o0ecrieyeHus  MepexoAa K  yCTOMYMBOMY  pPa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHMH OHOJOTUYECKHX 3HAHUW B LENIX
NOBBIILIEHUA OOUIEH KyJbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOW 4acTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydaromuxcs, (GpopmMupyemon
IpU U3Y4EHUH OUOJIOTHY;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH WCIOJb30BaTh II0JlydaeMble 3HAaHUA JMJId aHalu3a W
OOBSICHEHUS! SIBICHUI OKpPY)KAIOIIET0 MUpPA U MPOUCXOAAIIUX B HEM M3MEHEHHIH,



yMEHHE JellaTh OOOCHOBaHHBIC 3aKIIOYEHHMs] HAa OCHOBE HAay4YHBIX (DaKTOB H
MMEIOIIUXCA JaHHBIX C HENbIO MOTYYSHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIOJIb30BaTh OHOJIOIMYECKHE 3HAHMS IS
pelieHus mpooyieM B peabHbIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAaHME IIEHHOCTH HAyYHOW JEATENbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO IEATEIbHOCTh HHIMBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb ¥  CIIOCOOHOCTH K  HENPEpPHIBHOMY  00pa3oBaHUIO U
caM000pa3oBaHnI0, K AaKTHUBHOMY MOJyYEHHUIO HOBBIX 3HAHUN MO OHOJOTHH B
COOTBETCTBUH C KU3HEHHBIMU OTPEOHOCTIMH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS y4deOHOTO mpenmera «buosorusy»
BKJIFOYAIOT: 3HAYUMBbIC IS (OPMHUPOBAHHMSI MHUPOBO33PEHUS OOYJArOITUXCS
MEXIUCITUTUTHHAPHBIE (MEXTPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPA’KAIOIINE
IIEJJOCTHOCTh HAy4YHOM KapTHHBI MHpa W CHenUudUKy METOJOB IIO3HAHHS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKax (BEIIECTBO, SHEPIus, sIBJCHHUE, MPOIiecc,
CUCTEMa, HAyYHBIH (haKT, MPUHIINI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCIIeI0BaHre, HAOIIOCHUE, N3MEPECHHE, DKCIIEPUMEHT M JPYTHX ), YHUBEPCATHHBIC
ydeOHbIe JeHCTBUS (IMO3HABAaTENIbHbIE, KOMMYHHKATHBHBIC, pETYyJISTHUBHBIC),
obecrieunBaronyie GopMupoBanue HyHKIIMOHATHLHON TPaMOTHOCTU U COITUATBHON
KOMITICTCHIIMA  OOYYaroIIUXCs, CIOCOOHOCTh OOYYarIMXCs  HMCIOJIb30BaTh
OCBOCHHBIC MEXKIMCIUTIIIMHAPHBIC, MUPOBO33PEHUCCKIE 3HAHNS U YHUBEPCATbHBIC
y4eOHBIC ICUCTBUS B O3HABATEILHOU M COLIMAILHOM MPAKTHUKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHUS IPOTPAMMBI CPEIHETO OOIIero
00pa3oBaHus JIOJHKHBI OTPaXKaTh:

OBaanenue YHHBEpPCAIbHBIMH yueOHbIMH NMo3HABaTeJIbHBIMH
JeHCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE JeiCTBHS:

CaMOCTOATENLHO  (OPMYNIHPOBATH W aKTyalIM3UpoBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJB30BaTh TP OCBOCHUHW 3HAHUN NPHEMBI JIOTHYECKOTO MBIIIICHUS
(amanm3a, cMHTE3a, CpaBHECHMS, KiiacCU(HUKAIINK, 000OIICHHUS), pACKPBIBATh CMBICIT
OMOJIOTUYECKUX TIOHATHH (BBIACIATh UX XapaKTepHbIC MPU3HAKH, YCTaHABIUBATH
CBSI3U C IPYTUMH TTOHATHSIMH );

OMpEeNeNaTh ILEIH ACATCIbHOCTH, 3ajaBas mapaMeTpbl W KPUTECPUHU UX
JOCTHKEHUSI, COOTHOCUTD PE3YyJIbTATHI IEATEILHOCTH C MOCTABICHHBIMHU IIEIISIMH;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS JI 0OBSICHEHHUS (PaKTOB M SIBIICHHUM
YKABOU IIPUPOJBI;



CTPOUTH JIOTMYECKHE PACCYKIEHUA (MHAYKTHBHBIE, JAEAYKTHBHBIE, IO
AQHAJIOrUM), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUYUS B PacCMaTpUBAEMBbIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHATH CXEMHO-MOJEJIBHBIE CPEACTBA ISl IPEICTABIEHUS CYIIECTBEHHBIX
CBA3€H M OTHOLICHWH B U3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a TaKKe
MIPOTUBOPEYMII PA3HOrO0 POJA, BBISIBICHHBIX B Pa3IMYHBIX HH(POPMALMOHHBIX
HMCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHHUS MPOOJEMBbI C YYETOM aHaIM3a HMMEIOIIMXCS
MaTepUaIIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B AESTEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YyJIbTAaTOB
LEJISIM, OLIEHUBATh PUCKHU MOCIEACTBHUM IE€SITENBHOCTH;

KOOPJIMHUPOBATH U BBIMOIHATH pabOTY B YCIOBUSIX PEATBHOTO, BUPTYaIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJIEHUE MPU PEIICHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHA:

BJIa/IETh HaBbIKAMU Y4eOHO-HCCIIEA0BATENbCKON U MPOEKTHOM J1€ATEIbHOCTH,
HaBbIKAMM  pa3pelieHust MOpo0sieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY IIOUCKY METOJIOB PELIEHUS ITPAaKTUYECKUX 33]1a4, IPUMEHEHHIO
Pa3JIMYHBIX METOAOB O3HAHHS;

UCIIOJIB30BaTh pA3JIMYHBIE BHJbBI JCATEIBHOCTH IO IIOJYYEHHIO HOBOIO
3HaHUS, €ro MHTEpIpeTald, NpeoOpa3oBaHUI0O M NPUMEHEHUIO B Yy4eOHBIX
CUTYaLIMSIX, B TOM YKCJIE MPU CO3JaHUU YUYE€OHBIX U COLIMAIIBHBIX MPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILICHUS, BIAJACTh HAYYHON TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIaMH;

CTaBUTh H (OPMYyIUpOBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbHOMN
NEATEeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJIAITh TIPUYMHHO-CIICACTBEHHBIE CBSA3M UM aKTyaJlU3UpoBaTh 3ajadvy,
BBIIBUTATh TMIIOTE3Y €€ pEelIeHUs, HAXOJAUTh apryMEHTHI JJIsl JOKa3aTeIbCTBAa CBOMX
YTBEPKIAECHUM, 3a/1aBaTh MApaMETPbl U KPUTEPUU PELICHUS,

aHAJIU3UPOBAaTh TMOJYYECHHBIE B XOJE€ PELICHUS 3aJaud Pe3yJbTaThl,
KPUTHYECKH OLEHUBATH UX JIOCTOBEPHOCTbH, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OILICHKY HOBBIM CHUTyallUsiIM, OLEHUBATh HPUOOPETEHHBIA OIIBIT;

OCYILIECTBIISATH LIEJICHAIIPaBICHHbIN MOUCK NIEPEHOCca CPEJCTB U CIIOCOOOB
AeNCcTBUS B MPO(eCCHOHATIBHYIO CPEY;

YMETh NEPEHOCHUTh 3HAHUS B MO3HABATEIbHYIO M MPAKTUYECKYIO 00J1acTh
KU3ZHENIEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTeH;



BBIJIBUTATh HOBBIC WJIEH, MpEJJiaratb OPUTHHAIBHBIC TOIXObI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PELICHHUS.

3) pa6oTa ¢c uHpopMAaIHEii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(MOpMAIUU (TEKCTe y4eOHOTro
nocoOusi, HAY4YHO-TIOMYJIAPHOW JUTEparype, OHOJOTMYECKUX CJIOBapsAX U
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3zax JaHHbIX, B MHTepHeTe), aHamu3UpoBaTh
MH(GOPMALIMIO PA3IMYHBIX BUJOB U (POPM MpECTaBICHHSI, KpUTHUECKU OLIEHUBAThH
e€ JI0CTOBEPHOCTb U HEMPOTUBOPEUUBOCTD;

bopMyIMpOBaTh 3alPOCHl U MPUMEHATH PA3JIUYHBIE METOJIbI MPU TOUCKE U
oTbope Ouosiornyeckor uHpopMaIu, HEOOXOAMMOM JIJIsi BBITIOTHEHUS YYCOHBIX
3ajady;

npuoOpeTaTh OIBIT MCIOJB30BaHUS HHOOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHiA, COBEPIICHCTBOBATh KyJIbTypy aKTUBHOTO MCIOJIB30BaHHUS PA3IMIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMAJbHYIO  (OpMYy  IpencTaBICHUS
Oouonornyeckor nHGopMaIKu (CXeMbl, TpadUKu, T1arpaMmbl, TAOIUIIbI, PUCYHKHU U
Apyroe);

UCTIONb30BaTh HAYYHBIA S3BIK B KauyecTBE CpEACTBA Npu padboTe cC
Ouosornyeckod MHQPOpMALMEl: MPUMEHITh XUMUYECKHE, (U3UUYECKUE U
MaTEeMaTUYeCKUe 3HAKU U CHUMBOJIBI, (opMyIibl, abOpeBUATYPY, HOMEHKIATYpY,
UCIIOJb30BaTh M NIPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpEACTBA
HaTJISTHOCTH;

BJIaJeTh ~ HAaBBIKAMM  pAClO3HABaHMSA W 3alUTHl  MHQpOpMAIUH,
UHGOPMAITMOHHON O€30MTaCHOCTH TUYHOCTH.

OByaieHUe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU JIE/iCTBUSIMHU:

1) obmennme:

OCYIIECTBISTH KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO YIaCTBOBATH
B JIMAJore WJIM JUCKYCCHUU TIO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIBHO BBINOJHEHHUS MpeiaracMon
3a/lau, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIIMN JPYTUX YYACTHUKOB
Juanora Wiv JUCKyCCHUH);

pacrmo3HaBaTh HeBepOalbHBIE CpEICTBAa OOIIEHUS, TOHUMATh 3HAUYCHHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIIH,
YMETh CMSITYAaTh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BJIA/IETh PA3IMYHBIMM CHOCOOaMU OOILEHUS W B3aUMOJEWCTBHUA, MMOHUMATh
HaMEpEeHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPpeKTHOU popme hopMyIrpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.



2) coBMecTHasl IesITeIbHOCTh:

MOHMMATh U KMCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboOTHI IPH peIIEHUH OMOJIOTHYECKOU MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBBIX (POPM B3aUMOACHCTBUS IIPU PEIICHUH YUeOHOM 3a/1auu;

BBIOMpPATh TEMAaTHUKy U METOAbl COBMECTHBIX ACHCTBUH € y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOT0 YI€HA KOJUIEKTHUBA;

NpUHUMATh €M COBMECTHOW  JIEATEIIbHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBATh JCUCTBUS IO €€ IOOCTMIXKEHUIO: COCTABIATH IUIAH JCHUCTBUU,
pacupenensiaTb pojaud ¢ y4E€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJAOTO YYaCTHUKA KOMaH/bl B OOLIUH
pe3yJabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejJiaratb HOBBIE TIPOEKTHI, OLIEHUBATh HJEU C TO3WIHUU HOBHU3HHI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B Pa3IUUYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpaKeHUE, ObITh UHUITUATUBHBIM.

OBJaieHne YHMBEPCAJIbHBIMY PeryJATUBHBIMH 1eCTBUSIMU:

1) camoopranu3zanus:

UCIIOJIB30BaTh OHMOJIOTMUECKUE 3HAHUS Ui BBIABJICHUS MOpoOJIeM M HUX
pElIeHMs B )KM3HEHHBIX U YU€OHBIX CUTYAITUsX;

BBHIOMpATh HA OCHOBE OHOJIOTMYECKUX 3HAHHWM IIE€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JEHUCTBUSIX M TMOCTYIMKAaxX MO OTHOIICHUIO K JKUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPY KAIOIIIUX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENbHYIO JESATEIbHOCTh, BBISABISATH
po0IeMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEIBHO COCTABIIATH IJIaH PEMICHUS] TPOOJIEMBI ¢ YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTECHUH;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacIMpATh paMKH y4eOHOTO TMpeIMeTa Ha OCHOBE JIMYHBIX MPEATOUYTECHUMH;

JieaTh OCO3HAHHBINA BBIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYIUIUU B
Pa3HBIX O00JIACTSX 3HAHWM, TOCTOSIHHO TIOBBINIATH CBOW O0Opa30BATENbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallUsiM, BHOCUTh KOPPEKTHBBI B JIESTEILHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;



BJaJeTh  HaBbIKAMU  IO3HABAaTEJIbHOW  peuIeKCMH  KaKk  OCO3HAHUS
COBEpIIAEMBIX JIEMCTBUH W MBICIUTEIBHBIX MPOIECCOB, HX PE3YyJIbTaTOB H
OCHOBaHUM, UCIOJb30BaTh NMPUEMBI peIeKCUU Ul OLIEHKH CUTyalluH, BbIOOpa
BEPHOT'O PELIECHUS;

YMETb OLEHUBATh PHUCKU U CBOECBPEMEHHO IPHUHHUMATHh PEIICHHA IO MX
CHWKEHUIO;

OPUHUMATh MOTHBBI W apPryMEHThl JPYTrMX MpPHU aHajJu3e pPe3yJIbTaTOB
NEeSATENbHOCTH;

3) npuHATHE ceds U IPYruX:

IPUHUMATH Ce0sl, TOHUMasl CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHBBl W apryMEHTBHl APYIMX IIpH AHAJINU3E pE3yIbTaTOB
NEeSATENbHOCTH;

IPU3HABATh CBOE MIPABO U MPABO JAPYTUX HA OLIUMOKU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C IMO3ULIUU APYTOTO YEIOBEKa.

HHPEAMETHBIE PE3YJIBTATBI

[TpenmeTrHbie pe3ynbTaThl OcBoeHUsA mporpammbl COO mno Ouosoruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crenuduyueckue ajs yueOHoro npeamera «bromorus»
Hay4YHbIC 3HAHMSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPIPETALNUN U
npeoOpa30BaHUIO 3HAHUM, BUABI JESATEIBHOCTH MO MOJTYYEHHIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUM B Pa3IMYHBIX y4eOHBIX CUTyalUsX, a TaKKE B PEaJbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouonorueil. B mporpamme mnpeameTHble
pe3ynbTaThl MPEACTABICHBI IO rOAaM O0yUEHHUS.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS ydueOHOro mnpeamera «buonorus» ¢ 10
Klacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE W POJM OMOJIOTUU B CHCTEME HayYHOTO
3HaHUS E€CTECTBEHHBIX HayK, B (OPMUPOBAHMU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MHpPAa M HAyYHOIO MHUPOBO33PEHHMS, O BKIJIAJE POCCHUICKUX WU
3apyOEKHBIX YYEHBIX-OMOJOrOB B pa3BUTHE OMOJOTUM, (HYHKIHOHATBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS )KU3HEHHBIX 3a4a4;

YMEHHE DPACKpPBIBATh COJAEpkKaHHE OHOJOTMYECKMX TEPMHUHOB U IOHSATHIL:
’KHU3Hb, KJIIETKA, OPraHu3M, MeTa00JIn3M (0OMEH BELIECTB U MPEBpallleHne SJHEPTUN ),
romeoctas (camMoperyisius), YpOBHEBas OpraHu3alus KUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHE (PEMPOYKLIUS ), HACIEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHE H3/IaraTb OWOJOrMYecKue Teopuu (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, IEHTpalbHas JOrMa MOJEKyJIsapHoi Ouonorun), 3akonbl (I
Mennens, T. Moprana, H. U. BaBusnoBa) u yueHust (0 1leHTpax MHOTrooOpas3usi u



MIPOUCXO0XKJIEHUS KyJIbTypHbIX pacTeHuil H. 1. BaBuioBa), onpenenste rpaHULbl UX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BJIaJIeTh METOJAAMH HAYYHOTO TIO3HAHMS B OWMOJIOTUU: HAOIIOJCHHE U
ONKCAHUE KUBBIX CHCTEM, IPOLIECCOB U SIBJICHUW, OpraHU3alys U IPOBEICHUE
OMOJIOrMYECKOr0 SKCIIEPUMEHTA, BBIABM)KEHHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXJy HCCIEAYEMBIMH BEIUYMHAMHU, OOBSICHEHHE IIOJYYEHHBIX pPE3YJIbTaTOB,
HCIIOJIb30BAaHHBIX HAyYHBIX MOHATHIA, TEOPUNA U 3aKOHOB, YMEHUE JEJIaTh BBHIBObI
Ha OCHOBAHHHM MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJICIATh CYIIECTBEHHBIE IPU3HAKH BUPYCOB, KJIETOK IIPOKApHOT U
AYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEILECTB U IPEBPALICHUS dHEPTUU B KIETKe, (POTOCHHTE3a,
IJJACTUYECKOTO U DHEPreTUYECKOro OOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOZAOTBOPEHUS, PA3MHOXKEHUS, WHIMBHUIYAIbHOTO pPAa3BUTHUS  OpraHU3Ma
(oHTOTEHE3);

YMEHHE NMPUMEHSATH IMOJIyYEHHbIE 3HAHUS U1 OOBSICHEHHUS OWOJIOTHMYECKUX
IIPOLIECCOB U SIBJIICHUM, IUIS NMPUHATHS NPAKTUYECKUX PEIICHHW B IOBCEIHEBHOU
KU3HH C LEJbl0 oOecreyeHus: 0e30MacCHOCTH CBOETO 3/I0pOBbsi M 30POBbA
OKPYKAIOIUX JIIOJEH, COOJIIOICHHSI HOPM I'PaMOTHOTO TOBEACHUS B OKPY KaOIIEH
OPUPOJIHOM cpene, MOHMMAaHUE HEOOXOJWMOCTH HCIOJIb30BaHUS JOCTUKEHUN
COBPEMEHHOU OMoI0rHH U OMOTEXHOJIOT U UL PalMOHAIIBHOTO
MPUPOJONOIb30BAHMS;

YMEHUE pellaTh »JJIEMEHTApHbIE TIE€HETUYECKHE 3aJadyd Ha MOHO- H
OUTUOPUIHOE CKpEIMBAaHUE, CLEIJICHHOE HACIelA0BaHNUE, COCTABIATH CXEMBI
MOHOTMOPHIHOTO CKPEIIMBAHUA ISl MpPEICKa3aHMsl HAclIeJOBaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJHATH JIA0OPATOPHBIE M MPAKTHYECKUE PadOThI, COOJIIOAATH
MpaBuiia Mpu padoTe ¢ y4EOHBIM U JIa0OpPaTOPHBIM 000PYAOBAHUEM;

YyMEHUE KPUTHUYECKHM OLEHUWBATh W HMHTEPIPETUPOBATh HH(POpPMALKIO
OMOJIOTMYECKOTO  COAEpXaHMsl, BKIIOYAIOUIYI0 TICEBJAOHAyYHbIE€ 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAacCOBOM MH(OpMAIMK, HAYYHO-TIOMYJISIpHBIC
MaTepHalibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIIEJOBAaHUH B OHOJIOTHH,
MEUIMHE, OUOTEXHOJIOTUH;

YMEHUE CO03/1aBaThb COOCTBEHHbIE MHCHbMEHHBIE U YCTHBIE COOOIICHMS,
000011ast OMoIOTHYecKyr0 HHGOPMAIINIO U3 HECKOJbKUX MCTOYHHKOB, TPAMOTHO
MCIIOJIH30BATh MOHATUIHBIN armmapaT OMOJIOTHH.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro mnpeamera «buonorus» e 11
KJlacce NOJIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUM O MECTE W POJM OMOJIOTUU B CHCTEME HAyYHOTO
3HaHUA €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-



HAyYHOM KapTHHBI MUpa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUMCKHUX U
3apyOeXHBIX yUYEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (DYHKIHMOHAIBHOM
IPaMOTHOCTH YeJIOBEKa sl pEeIIeHUs )KU3HEHHBIX 3a/1a4;

YMEHUE PACKPHIBATH COEPKaHUE OMOJIOTMUECKIX TEPMUHOB U TIOHSITHI: BUI,
NOMyJIsilUs, TEeHO(MOHMA, SBOJIONMS, IABWXKYIIUE CHIbI ((haKTOpbI) 3BOJIIOIHH,
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUA000pa30BaHHUE, KOJOTHYECKHE (AKTOPHI,
DKOCHCTEMa, TMPOAYIEHTHI, KOHCYMEHTBI, pPEIyLEeHTHl, IEeNu MUTaHUS,
AKOJIOTHYECKas MupamMua, OuoreoeHos, onocdepa;

yMEHUE Wu3Jaratb OHOJOTMYECKUE TEOpUr (PBOJIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUM), 3aKOHbl W 3aKOHOMEPHOCTH
(3aponprimieBoro cxoxacrsa K. M. bapa, yepenoBaHus IIaBHBIX HaIpaBICHUN H
nyteit sBomonuu A. H. CeepiioBa, yueHusi o ouocdepe B. W. Bepnaackoro),
OMPENENATh TPAHUIBI UX TPUMEHUMOCTH K >KUBBIM CUCTEMaM,;

YMEHHE BJAJIeTh METOAAMH HAYYHOI'O TIO3HAHUS B OMOJIOTUHU: HAOIIOACHHUE U
ONHCAaHUE JKMUBBIX CHUCTEM, MPOLIECCOB U SIBJICHWM, OpraHU3alisi U MpPOBEICHHUE
OMOJIOTUYECKOTO AKCIIEPUMEHTA, BBIIBM)KEHUE TUIIOTE3bI, BBISIBIIEHUE 3aBUCUMOCTH
MEXIy HWCCIEAYyEeMbIMH BEJIMYMHAMU, OOBSICHEHHE IIOJYYEHHBIX pE3YyJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSATHI, TEOPUN M 3aKOHOB, YMEHHUE JENaTh BBIBOJBI
HA OCHOBAHMH TOJTYYEHHBIX PE3YJIbTATOB;

YMEHHME BBIICIATh CYIIECTBEHHbIE IPU3HAKM CTPOEHHUS OMOJIOTMUECKUX
OOBEKTOB: BHJIOB, MOMYJSIUH, MOPOAYLUEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OMOreolleHO30B M  JKOCHCTEM, OCOOCHHOCTHM TIPOLECCOB: HACIEACTBEHHOU
W3MEHYMBOCTH, €CTECTBEHHOIO OTOOpa, BHA000Pa30BaHMS, MPHUCIOCOOJISHHOCTH
OpPraHMU3MOB, JIE€HUCTBUS SKOJOTHYECKMX (AKTOPOB HA OpPraHU3MbI, MEepeHOoca
BEIIECTB W IIOTOKAa JHEPrMM B HKOCHUCTEMAax, aHTPOINOTEHHBIX H3MEHEHHUH B
HKOCHUCTEMax CBOEH MECTHOCTH, KpPYTrOBOPOTa BEIIECTB M OMOreOXMMHYECKUX
LIMKJIOB B OnMocdepe;

YMEHHE MPUMEHATH IMOJIyY€HHbIE 3HAHUS I OOBSICHEHUS OUOJIOTHMYECKUX
IIPOLIECCOB U SIBJICHUU, JJIS1 NPUHATHS NPAKTUYECKUX PELICHUHA B MOBCEIHEBHOU
KU3HU C IeJbl0 obOecrieyeHus Oe30MacHOCTH CBOETO 3I0pPOBbSl M 3J0POBbS
OKPYXAIOIUX JIIOJEH, COOIIOIEHUS] HOPM I'PaMOTHOTO TIOBEICHUS B OKpYKarolen
OPUPOAHON Cpeje, MOHUMaHWE HEOOXOAMMOCTU HCIOJIb30BaHUS JOCTUXKEHUN
COBPEMEHHOM OMOJIOTUH ISl pallMOHATBHOTO MPUPOJIOTOJIb30BAHMS;

YMEHHE pellaTh dJeMEHTapHble OMOJIOrMYECKUE 3a/Jaud, COCTABIISATH CXEMBI
MepeHOCca BEIIECTB U YHEPTUH B IKOCUCTEMAaX (LIETH MUTaHUsA);

YMEHUE BBIMOJHATH JIa0OPATOPHBIE M MPAKTHYECKHE PadOThI, COOJIIOAATH
npaBuiia Mpu padboTe ¢ yueOHBIM U JTA00PaTOPHBIM 000PYyI0BaHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W HMHTEPIPETUPOBATh HH(POPMAIHIO
OMOJIOTMYECKOTr0 COJEpKaHMs, BKIIIOUYAIOLIYI0 TCEBJOHAYYHbIE 3HAHUS W3



Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(OpMALINU, HAYYHO-TIOMYJISIPHbIE
Marepualibl),  paccMaTpuBaTh  IJI00AIBHBIE  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, ((OPMUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO TO3UIIHIO;

YyMEHUE CO03/1aBaTh COOCTBEHHbIC MHCbMEHHBIE U YCTHBIE COOOIICHHS,
0000111ast OMOJIOrMYecKy0 UH(POPMAILMIO U3 HECKOJIbKUX HCTOYHUKOB, IPAMOTHO
MCIIOJIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/ieioB H TeEM nnudgpoBbIe
Ne i/ P Kourpoubnbie | IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubnnorexa [JOK
1 b 2 0.5
HOTOTIA Kax Haykd https://m.eds00.ru/7f41c292
2 JKuBble cucTeMBI K UX OpPraHU3aIus 1 bubmorexa [IOK
P t https://m.eds00.ru/7f41c292
bubmnorexa [JOK
3 X % 8 1
MMHUYECKHI COCTaB U CTPOCHHUE KJICTKH https://m.edsoo.ru/7fA1c292
bubmmoteka [IOK
4 XK 6
HBHCACATETRHOCTD KICTKH https://m.edso00.ru/7f41c292
5 PazmHOXeHME M MHIUBUIYAIBHOE PA3BUTHE 5 1 bubmmoteka [IOK
OpraHu3MOB https://m.edso00.ru/7f41c292
6 HacnencTBeHHOCTh 1 H3MEHUUBOCTD 8 15 bu6nunorexa [IOK
OpraHu3MoB ' https://m.eds00.ru/7f41c292
7 Cenekiust opraHu3MoB. OCHOBBI 3 bubnmnoreka [JOK
OHMOTEXHOIOTHHI https://m.edsoo.ru/7f41c292
but6mmorexa [IOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaunmMeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Kontpoabubie | IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
L BOFOLHOHAAS OHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnnoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuoreka [[OK
3 Oprafu3MBl H OKpyIKaiolLas cpesa > 1 https://m.edsoo.ru/7f41cc74
bub6mnoreka [IOK
4
Coo01mecTBa ¥ SKOJIOTUYECKUE CUCTEMBI 9 httos://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
i 34 0 2.5

[NPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
KosunyecTBO 4acoB DJIeKTPOHHbBbIE
uudpoBbie
Ne n/m Tema ypoka KonTpoabubie | IlpakTuueckue p
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bubnnorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1p1 TO3HAHUS )KUBOW TPUPOJIBI.
5 [IpaxTuueckas padora Ne 1 1 05 bu6nuoreka [IOK
«/Mcnonp30BaHue pa3IMUYHbIX METOAOB IIpU ' https://m.edso0.ru/863e6122
M3YYEHUU OMOJOTHYECKUX OOBHEKTOBY
3 buonornueckue cucTeMsl, MPOLECCH U UX 1 bubnmnoreka [JOK
H3y4YECHUE https://m.eds00.ru/863e6564
4 XuMHYECKUN cocTaB KIeTKU. Boga u 1 bu6nuorexa [IOK
MHHEpaJIbHBIE COIU https://m.edsoo.ru/863e674e
bubmmoteka [IOK
5 b .C 0 1
SATKH. LOCTAR 1 TTPOCHHE HEIKOB https://m.edso00.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
katanmsaTtopsbl. JJabopaTtopnas padora Ne 1
6 «3yueHne KaTamuTHIeCKOW aKTUBHOCTH 1 0.5 Bubmmorexa LIOK
ya ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha IpUMepe aMIIIa3bl WK
KaTaJsiasbl)»
bu6nunorexa [JOK
7 b JJI 1
HICBOABL. JIHITHAN https://m.eds00.ru/863e6870
b K
8 Hyxnennosbie kucnotel. ATD 1 nommorexa 110

https://m.edso0.ru/863e6d5c



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

I/ICTOpI/IH N MCTOABI U3YUYCHUSA KIICTKH.

bubmnorexa [JOK

9
Kiterouynas teopus https://m.edsoo.ru/863e6e88
10 KneTka kak menocTHas )KuBasi CHCTeMa
CrpoeHue 3yKapuOTHYECKON KIIETKH.
Jlaboparopnast pabora Ne 2 «M3yueHue
PatopHat b . e bu6nmoreka [IOK
CTPOCHHUS KJIETOK PaCTCHUM, )KUBOTHBIX,
11 OHBOB 1 GAKTEOM O MIKDOCKOLOM Ha 0.5 https://m.eds00.ru/863e6ff0
p p g p https://m.edso0.ru/863e716¢c
TOTOBBIX MHKpOIIperapaTax U ux
OITHCAHHUE
bubmuorexa [JOK
12
Obmer BemecTs wim MeTabom3m https://m.edso0.ru/863e766¢
bubnnorexa [JOK
13 ) . X
OTOCHIHTES. ACMOCHITES https://m.edso0.ru/863e7¢c98
N bubmorexa [JOK
14 DHepreTureckuii oomen https://m.edso0.ru/863e7aae
’Ku3HeHHbIN UK KISTKHU. [leneHue
kjeTku. Muro3. Jlabopatopnas padora Ne 3
15 «Habmronenne MUTO3a B KJIETKaX KOHYMKA 0.5 bubmorexa LOK
' https://m.eds00.ru/863e7dc4
KOpeIlKa JyKa Ha TOTOBBIX
MUKpOTpernaparax»
16 buocunTtes 6enka. Peakiys MaTpuyHOTO bubnuotexa [JOK
CHUHTE3a https://m.edso0.ru/863e796e
bu6nunorexa [JOK
17 Tpascasmst — bnocurtes oenia https://m.edsoo.ru/863e796e
but6mmorexa [IOK
1 H —
8 eKJICTOYHBIC (POPMBI KU3HA — BUPYCHI https://m.edsoo.ru/863e7540
bubmuorexa [JOK
19 @OpMBI pa3MHOKEHHSI OPTAHU3MOB https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
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https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bu6nmorexa [IOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U Pa3BUTHUE MOJIOBBIX KIIETOK.

21 OmnogorBopenue. JlaboparopHas pabora 05 bubnmoreka [JOK
No 4 «3yuenue CTpOeHHUs MOJOBBIX KIETOK https://m.edsoo.ru/863e81b6
Ha FOTOBBIX MUKpOIIpEnapaTax»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB bubmiorexa LIOK

https://m.eds00.ru/863e8436

93 ['eneTnka — Hayka 0 HacIEJACTBEHHOCTH U bubnmnoreka [JOK
U3MEHYUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACJIEI0BAHUS bu6mmotreka [IOK
MpHU3HAKOB. MOHOTHOPUAHOE CKPEIIMBAHHE https://m.eds00.ru/863e8878

o5 JlurubpugHoe ckperuBanme. 3aKOH bubnmnoreka [JOK
HE3aBUCHUMOI'0 HACJIeI0BAHK IPU3HAKOB https://m.edsoo.ru/863e89a4
CueneHHoe HacIeA0BaHNE IPU3HAKOB.

JlaGoparopHas padota Ne 5 «M3yuenue
26 pezan:,TaTI())B M(?HOFI/I6pI/II[HOF0 I/}IHI 0.5 bubamorexa LHOK
https://m.eds00.ru/863e8c60
TUTUOPUIHOTO CKPELIUBAHUS Y IPO30(UITBI
Ha rOTOBBIX MUKpOIIpenapaTax»

97 I'eneruka nona. HacnenoBanue npu3HaKoB, bubnuotexa [JOK
CIIEIIJIEHHBIX C II0JIOM https://m.edso0.ru/863e8c60
NsmenunBocts. Henacnencrsennas
M3MEHYUBOCTh. JlaboparopHas pabora Ne 6.

78 N3yuenne MoupuKamoHHON 05 bu6muoreka [{IOK

W3MEHYUBOCTH, IOCTPOCHUE
BApUALIMOHHOTO Psiia U BapUALIMOHHOMN
KPUBOI

https://m.edsoo.ru/863e8efe
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HacnencrBeHHast U3BMEHYMBOCTb.
Jlaboparopuas pabota Ne 7. «AHanu3

bubmuorexa [JOK

29 MYyTali y Jpo30(HIIbl Ha TOTOBBIX 1 05 https://m.edsoo.ru/863e8efe
MHUKpOIIpernapaTax»
bu6nmorexa [IOK
30 Tenernica venoseka . https://m.edsogru/863e8d78
PesepBHblIit ypok. O600111€H1E IO TEME
31 «HacnencrBeHHOCTE U U3MEHUYUBOCTH 1
OpraHU3MOBY
bu6nuorexa [IOK
32 Cenekus Kak Hayka i npouece . https://m.edSO(I)l.ru/863e9214
33 MeToabl ¥ JOCTHUKEHHUS CCIICKIIMU 1 bubmuorexa [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHoorus Kak oTpaciib NpOU3BOJACTBA 1 brbmmorexa [OK
https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
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11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbBIE
Ne uudposbie
n/ Tema ypoka Beer | KoHTpoabH [MpakTuyeck
oOpa3oBaTe/ibHbIE
n 0 ble padoThI ue padboThbl
pecypchbl
DBOJIIOIUS K bubnuorexa [JOK
1 METOJbI €€ 1 https://m.edso00.ru/863e
HU3YYECHHUS a20e
Hcropus
bu6nmoreka [IOK
2 pasBITHA . 1 https://m.edsoo.ru/863e
MIpe/ICTaBICHUM 9570
00 3BOIIIOIUU
bubmuorexa [JOK
3 MHUKPO3BOITIOIHSA 1 https://m.edsoo.ru/863e
9cle
[Honmynsauus kak
3JIeMEHTapHas
€IMHUIIA BUJA U
SBOJIIOLIUH.
JaGoparopHas bubnuoreka [{OK
4 padota Ne 1 1 0.5 https://m.edso0.ru/863e
99c6
«CpaBHeHue
BUJIOB 110
MOp(OJIOrHYECKO
MY KPHUTEPHIO)
e o Buomioresa 110K
5 (axTops) 1 https://m.edsoo.ru/863e
9da4
ABOJTIOIINH
EctecTBeHHBIN bubnunorexa LIOK
6 0TOOp U €ro 1 https://m.edsoo.ru/863e
hopmbI 9ed0
Pe3ynbTaTe!
ABOJTIOINU
MPUCTIOCOOTIEHHO
CTh OPraHU3MOB bubmmorexa LIOK
u 1 0.5 https://m.edsoo.ru/863e
BU000pa30BaHU 9fde
e. JIaboparopHas
pabota Ne 2
«Omnucanue
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MIPUCTIOCOOICHHO
CTH OpraHu3Ma u
eé

aHTpOIIOreHe3a

OTHOCHUTEIILHOTO
Xapakrepa»
Hamnpasnenus u bubmmoreka [JOK
8 MyTH https://m.edso0o.ru/863e
MaKpO3BOIIOIUU 9cle
9 HeobOpartumocTs
IBOJTIOIIAH
Ucropust xxu3Hun
10 Ha 3emuie I/I
METOIbI €€
W3YYICHHUS
I'unotesnl bu6nmoreka LIOK
11 MIPOUCX 0K IACHUS https://m.edso00.ru/863e
JKM3HU Ha 3eMile abab
PasBurtue xu3Hu bu6nmoreka LIOK
12 Ha 3emiie 1o https://m.edsoo.ru/863e
apaM U Mepuoam abbe
OCHOBHBIE 3TaIlbI
ABOJTIOIINH
PacCTUTENHHOTO U
KUBOTHOTO MUDA.
[IpakTueckas
paGora No 1 bubnnorexa [JOK
13 ayuene 0.5 https://m.edso00.ru/863e
agbc
HCKOMAeMbIX
OCTaTKOB
pacTeHuit u
KUBOTHBIX B
KOJUTEKIIHSX
CoBpeMeHHas
cHcTeMa bubmmnoreka [JOK
14 https://m.edso0.ru/863e
OpPraHUYECKOTO ad8e
Mupa
DBOITIOITHS but6mmorekxa [IOK
15 YyeloBeKa https://m.edso0o.ru/863e
(anTpororenes) ac2c
JIBUOKyIIME CUITBI bubmuorexa [JOK
16 (paxTopsr) https://m.edsoo.ru/863e

ad44



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44

17

OcHOBHEBIE
cTaguu
SBOJIIOLUHU
YyeJIoBeKa

18

YenoBeueckue
pacel 1
IIPUPOJHEIE
aJgarrTanunun
yeJIoBeEKa

bubnunorexa LIOK
https://m.edso0.ru/863e
aea2

19

Pe3epBHbIil ypok.
O0600meHue 1o
TeMe
«Bo3HHUKHOBEHHE
U Pa3BUTHE
KU3HU Ha 3eMiie»

20

DKOI0TUA KaK
Hayka

21

Cpenbl oOuTaHus
Y 9KOJIOTUYECKHE
(hakTophI

bubnuoreka [IOK
https://m.edsoo.ru/863e
afec

22

Abunotnyeckue
(bakTopBhlI.
JlaboparopHas
pabora Ne 3.
«Mopdonoruyec
K1e 0COOEHHOCTH
pacTeHui u3
pa3HBbIX MECT
OOUTaHUS.
JlaGoparopHas
pabota Ne 4.
«Bnusgnue cBera
Ha POCT H
pa3BHTHE
YepEeHKOB
KoJeyca»

0.5

bubmmoteka IIOK
https://m.edsoo.ru/863e
b10e

23

buotnueckune
(bakTopbl

but6mmorekxa [JOK
https://m.edso0.ru/863e
b348

24

DKOJIOTUYECKUE
XapaKTEPUCTUKU
MONYJISILIHAH.

0.5



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

[IpakTuueckas
pabora Ne 2
«IToncuét
IJIOTHOCTHU
MOIYJISA AN
Pa3HBIX BUJIOB

pacTeHuin»
Coo0mectBa bubmuorexa [IOK
25 OpPraHUu3MOB — https://m.edso0.ru/863e
970001 (S)5 (0X] b46a
OKOJIOTHYECKHE bubnunorexa LIOK
26 CUCTEMBI https://m.edsoo.ru/863e
(KOCUCTEMBI) b46a
OcHOBHBIE
MOKa3aTeNIx
9KOCUCTEMBEI.
DKOJIOTHYECKHUe bubmorexa LHOK
27 https://m.edsoo.ru/863e
nnpeiMHm)L b5fa
CaoiicTBa
AKOCHCTEM.
Cyxkueccus
28 [IpupoaHbie
9KOCHCTEMBI
29 AHTpOTIOTeHHBIE
9KOCHCTEMBI
buocdepa —
bubmmoteka IIOK
rodanpHas
30 https://m.eds00.ru/863e
IKOCUCTEMA
bb5e
e
3aKOHOMEPHOCTH bubmuorexa [IOK
31 CYLIECTBOBAHMS https://m.edsoo.ru/863e
oumocdepsl bd16
30 YenoBedecTBO B
ouocdepe 3eman
CocymiecTBoOBaHM bubmmnoreka [JOK
33 € IPUPOJIBI U https://m.edsoo.ru/863e
geJI0BEYECTBa bale
PesepBHBIii ypoK.
34 O600mmenue
TEMBI

«CoobmrecTBa u



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

OKOJOTHYCCKHE
CUCTCMBI»

OBIIEE
KOJIMYECTBO
YACOB IO
[TIPOTPAMME

34 0 2.5

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YHEHUKA

1.buonorus. 10 knacc. Yueonuk. bazosiii ypoBenb ABTop(bl): [laceunuk B.B.,
Kamenckuii A.A., PyonioB A.M. u ap. /Ilox pen. [laceunnka B.B. Akninoneptoe
obmectBo «M3marensctBO «IIpocBemenne

2.buonorus, 11 knacc/ [laceunnk B.B., Kamenckuit A.A., PyomnoB A.M. u apyrue
/Mlon pen. Ilaceunuka B.B., AkurionepHoe o61ectBo «3naTenscTBo
«IIpocBemenue»

METOAUYECKHUE MATEPHUAJIbBI IS YYUTEJA

buonorus. [loypounsie pa3padotku. 10-11 kmaccel. ba3oBbiil ypoBeHb. ABTOP(bI):
[Ton pen. [Taceunuk B. B.JIuans YMK: YMK "JIunusg xxuzan'. B. B. [laceunuk,
10 k1. Kimacc: 10, 11

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. http://bio.1september.ru/

2. http://school-collection.edu.ru

3. https://infourok.ru/
4.https://interneturok.ru/?utm_source=yandex utm_medium=cpc
utm_campaign=45730940 utm_content=4569289135
utm_term=caiit%20undoypoxk etext=yclid=5380328568807824268
5. Www.nsu.ru



http://bio.1september.ru/
http://school-collection.edu.ru/
http://www.nsu.ru/

6.www.college.ru
7. www.festival.1september.ru


http://www.college.ru/
http://www.festival.1september.ru/
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