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INOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTke mporpaMMbl MO OHOJOTHH TEOPETUUYECKYIO OCHOBY JUISl OMpPEEIeHUS
MOJIXO0A0B K (DOPMUPOBAHMIO CoOJepX)aHUA YydeOHoro mnpeamera «bBHONOTHS» COCTABUIM:
koHuenrtyaiabHbie nonoxeHus GI'OC COO o B3auMOOOYCIOBJICHHOCTH IIEJIeH, COAep)KaHMUs,
pe3ynbpTaToB 00y4eHHs W TPeOOBAaHMII K YPOBHIO MOATOTOBKH BBIMTYCKHHUKOB, MOJOXEHUS 00
o0LIMX HEeNsIX M MPUHIUINAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHEro
obmiero obpasoBanus B Poccuiickoit deneparyy, a Takxke MOJIOKEHUs 0 crenupuke OUOIOTHH,
e€ 3HAYCHWU B TIO3HAHHUM YKUBOW MPHUPOJABI M 00ECIEeYEeHUM CYIIECTBOBAHUS YEIOBEUECKOIO
obmectBa. CorinacHoO Ha3BaHHBIM TIOJIOKEHUSIM, OINpEeSIeHbl OCHOBHBIE (DYHKIIMH MPOTPaMMbI
1o OMOJIOTHUH U €€ CTPYKTYpa.

[TporpamMma 1o 6uonoruu 1aéT MpeacTaBICHHE O IeIIX, 00 o0mIelt cTpaTernu 00y4YeHuHs,
BOCIIMTAHMS M PAa3BUTUS O0OydYaromMXcs cpeAcTBaMH YyueOHoro mnpeamera «buomnorusy»,
orpenenseT 005A3aTeNIbHOE MPEIMETHOE COJAEp)KaHUe, €ro CTPYKTYpYy, paclpeaeieHHe Io
paszenaM M TeMaM, PeKOMEHIYyeMYIO MOCJIeI0BaTeIbHOCTh M3yUeHHUs y4eOHOro marepuana c
y4€TOM MEXIPEeIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JJOTHKA 00pa3oBaTeIbHOTO HpoIliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yYarOIIMXCS.

B mporpamme mo OwoNOTMH TakXe YYHTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METaNpeAMETHBIM M MPEAMETHbIM pe3yibTaraM oOydeHus B (HOPMHUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIHLHON JIEATEIHHOCTH/yUeOHBIX JEHCTBHI 00yUYaONUXCs IO
OCBOCHHIO COZICP)KAHUS OMOJIOTHIECKOTO 00Opa30BaHMS.

B mporpamme no 6monorun (10-11 xmaccel, 0a30BbIii YpOBEHb) peaTn30BaH MPUHIIMII
MIPEEeMCTBEHHOCTH B H3y4YeHHHM Owuonoruu, Onaromaps dYeMmMy B Hell mpocMmaTpuBaercs
HaNpaBJICHHOCTh Ha Pa3BUTHE 3HAHUH, CBA3aHHBIX ¢ (HOPMUPOBAHHEM E€CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAIMi  JIMYHOCTH, OSKOJOTHYECKOrO0  MBIIUICHUS,
NPEICTaBICHUH O 370pOBOM oOpa3e KH3HH W OEpekHbIM OTHOIIEHHEM K OKpY>Karollei
npupogHoii cpene. IloaToMy Hapsmy ¢ u3ydeHHEeM OOIIEeOHMOJIOTHYECKUX TEOPHM, a Takke
3HAHWUN O CTPOSHUU KHUBBIX CUCTEM PA3HOTO PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
MPOLIECCOB B MpPOrpaMMe IO OHOJOTHMU YJEICHO BHUMAHUE HCIOJIB30BAHUIO MOJYYEHHBIX
3HAHWUN B TIOBCETHEBHOM KU3HU JJIs1 PEIICHUs MPUKIIAJIHBIX 33/1a4, B TOM YHCIE: TPOGUIaAKTUKA
HACJIE/ICTBEHHBIX 3a00JIeBaHMI  YeJIOBEKa, MEIUKO-TEHETUYECKOr0  KOHCYJIbTUPOBAHUSA,
000CHOBaHMS KOJOTMUYECKH IeJIeCO00pa3HOro MOBEACHUS B OKpY’Kalolleld MPUPOIHON cpene,
aHanM3a BIMSHUS XO3AWCTBEHHOM [EATENIbHOCTH YENOBEKa Ha COCTOSHUE MPUPOJIHBIX U
HCKYCCTBEHHBIX JKOCHUCTEM. YCHJICHHE BHUMAaHHs K MPUKIAJHON HANpaBIeHHOCTH Y4eOHOTO
npenMera «buonorus» npoAUKTOBAHO HEOOXOIUMOCTBIO OOECTIEUeHHs YCIOBUHN ISl pEIIeHUS
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJIBHOTO OMOJOrHYECKOro 00pa3oBaHusl, KOTOpas Mperoiaraet
(dbopMupoBaHHe Yy OOYyYarOUIMXCsS CIOCOOHOCTH aJanTUPOBATHCA K H3MEHEHUSM JTHHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MUDA.

buonorust Ha ypoBHe cpenHero obmiero oOpa3oBaHusl 3aHUMaeT BakHOe MecTo. OHa
obecrnieunBaeT (popMupoBaHHE Yy OOYYaIOMIMXCS TPEACTABICHUNH O HAay4YHOW KapTHHE MHDA,
pacmmpsieT 1 000011aeT 3HAHUS O KHUBOU MPUPOAE, €€ OTIHMUYUTENbHBIX IPU3HAKAX — YPOBHEBOU
OpraHu3alliil W DBOJIIOLMH, CO3AaET YCIOBHS JUIA: IO3HAHUS 3aKOHOB >XMBOW TPHPOJIBI,
dhopmupoBaHus (PYHKIIMOHAIBPHOW TPAMOTHOCTH, HaBBIKOB 3JI0POBOTO M Oe30macHoro obpasa
KHM3HH, IKOJIOTHUECKOTO MBIIUICHUS, IEHHOCTHOI'O OTHOIIEHHUS K )KUBOM MPHUPOJIE U YETOBEKY.

bonbiioe 3HaueHue OWONIOTHA UMEET TaKXKe [JIs PEHIeHUS BOCIHUTATEIbHBIX U
Pa3BUBAIOIIMX 3aJla4 CpeAHEro odIero o0pa3oBaHus, counanu3anuu odyyvatonuxcs. Mzydenue
Oouoaorun o0ecrnieunBaeT yCIIOBUS IS (hopmMupoBaHUs MHTEJUICKTYalbHBIX,
KOMMYHHKAITMOHHBIX U WH(OPMAIIMOHHBIX HABBIKOB, ICTETHUYECKOW KYJIBTYPBI, CIIOCOOCTBYET
MHTETpauy OMOJIOrMYECKUX 3HAHUN C MPENCTaBICHUSAMH M3 JAPYTUX Y4YEOHBIX MPEAMETOB, B
YaCTHOCTH, PU3UKH, XUMHH U reorpaduu. HazBaHHBIC MOII0KEHUS O IPEeIHA3HAUYECHUU YUYEOHOTO
npenmera «buojorus» COCTaBWIM OCHOBY [UJIsl OIpeNesieHHsl IOAXOA0B K oOTOopy H
CTPYKTYPHUPOBAHUIO €TO COJEPKaHMs, IPEACTABICHHOTO B IIPOrpamMMe Mo OHOJIOTHH.



Ot60p conmepxanus ydeOHOro npeamera «buosorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH
C TO3UIUI KYJIBTYpOCOOOPa3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPHIM O0YYAIOIIHUECS TOJKHBI
OCBOUTH 3HAHMS M YMEHHMs, 3HAUMMBble ISl (POpMUPOBAHUS OOIIEH KyJIbTYpbl, ONpEeAesIonne
aJIcKBaTHOE TIOBEJICHHE 4YEJIOBEKa B OKPYKAIOUIEH MNPHUPOJHON cpene, BocTpeOOBaHHBIC B
MTOBCETHEBHOW JKU3HHU W TPaKTHUECKOU nesTenbHocTH. Oco00e MECTO B 9TOM CHCTEME 3HAHHMA
3aHMMAIOT DJJIEMEHTBl COJACPIKAHMS, KOTOpPhIE CIy’)KaT OCHOBOM s  (OpMUpPOBAHUS
MPEJCTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHpa U II€HHOCTHBIX
OpPHEHTAIMSX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHNU3aLUU OMOJIOTHYECKOro0 00pa3oBaHusl.

CTpyKTypHpoBaHHE CoOJepKaHHUS Y4YeOHOro MarepHuajiia B IMporpamme IO OHOJOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYUTENBHBIX O0COOCHHOCTSIX
JKUBOW TIPpUPOJBI, O €€ ypOBHEBOW OpraHu3allMd W HBOJIOLMH. B COOTBETCTBMM C 3THUM B
CTPYKType y4eOHOro mpeamera «bHONIOTHS» BIIEICHBI CIEAYIOIINE COACpKATECIbHbIC JIMHUU:
«buonorus kak Hayka. MeToabl HAy4HOTro nmo3HaHUs», «KieTka kak OMONIOruuecKkas CUCTEMay,
«Opranms3m Kak Ouonoruueckas cucremay, «Crucrtema U MHOT0OOpa3ne OpraHu4ecKoro MHUPay,
«OBOIIOLNS KUBOU MPUPOAB, « IKOCUCTEMBI U MPUCYILINE UM 3aKOHOMEPHOCTUY.

[lenp w3yueHus: yueOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE — OBIAJCHHE
Oo0y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIIMOHAJIBHONW OpraHM3alMil >KUBBIX CHCTEM
pa3HOTO paHra u NpUOOpPETeHHEe YMEHUN HUCIIOIb30BaTh 3TH 3HAHMSI Il TPAMOTHBIX IEHCTBUH B
OTHOILIEHUU OOBEKTOB JKUBOI MPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTmxkeHne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 06a30BOM YpOBHE
o0ecreynBaeTcs pelieHrneM CIeayIoINX 3aau:

OCBOCHHE OOYyYaIOUIUMUCS CHUCTEMBbI 3HAHUU O OWOJIOTUYECKUX TEOPHUSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTEe3axX, MpaBWJIaX, CIY)KalIMX OCHOBOM IIsi (OpMHUpPOBaHUS
MPEJICTABICHU O ECTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAyYHOro TO3HAHWI,
CTPOEHHH, MHOTOOOpa3sMM U OCOOEHHOCTSIX MKHUBBIX CHCTEM pPa3HOrO YpPOBHSI OpraHU3allHH,
BBIIAFOIINUXCS OTKPBITUSX M COBPEMEHHBIX UCCIIEIOBAHUSAX B OUOJIOTHH;

dbopMupoBaHre y OOydaroluxXcsl MO3HABATENbHBIX, MUHTEIEKTYalIbHbIX U TBOPUYECKUX
CIIOCOOHOCTEH B TIpOIECCEe aHaIKM3a JAaHHBIX O MyTSIX Pa3BUTHUS B OMOJIOTUU HAYYHBIX B3TJISOB,
uzeil 1 MoAX0/10B K U3YUEHHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alluy;

CTaHOBJICHHWE Yy OOydarommxcsi oO0Ied KyJbTypbl, (DYHKIMOHAJIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHUIN OOBSACHATH U OLEHUBATH SIBJICHUS OKPYXKAIOLIETO MHUpa KMBOW MPUPOIBI HA
OCHOBAHUWU 3HAHUH U OTBITA, MOTYYCHHBIX MPU U3yUYECHUU OHOJIOTHH;

dbopMupoBaHKe y OOYYAIOIMUXCS YMEHUH WIUTIOCTPUPOBATH 3HAYCHHE OHOJIOTMYECKUX
3HAHUNA B MPAKTUYECKOW NEATeTbHOCTH YEeJIOBEKa, PAa3BUTHUH COBPEMEHHBIX MEIHIIMHCKHIX
TEXHOJIOTHI ¥ arpoOMOTEXHOJIOTHIA,

BOCTIHTaHHE YOESKIEHHOCTH B BO3MOXHOCTH TIO3HAHHS YEJIOBEKOM >KHUBOU MPUPOIBI,
HE00X0IMMOCTH OEpeKHOTO OTHOUIEHHSI K HEeH, COOJIIO/IEHUS] STUYECKUX HOPM IIPU MPOBEACHUU
OMOJIOTHYECKUX UCCACAOBAHMIA;

OCO3HAHME IIEHHOCTH OMOJOTMYECKHX 3HAHHWM JJisl MOBBIIIEHUS YPOBHS 3KOJOTHYECKOM
KyJbTYPBI, 7151 GOPMUPOBAHUS HAYIHOTO MHPOBO33PEHHUS;

NpUMEHEHHE MPUOOPETEHHBIX 3HAHUN M YMEHUI B MOBCETHEBHOM KU3HU IUIS OLEHKU
MOCIIEJICTBUI CBOEH NEATETbHOCTH 10 OTHOIICHHIO K OKpY’Karomieil cpene, cOOCTBEHHOMY
3I0POBBIO, 0OOCHOBAHHE U COOJIIOICHHUE MEP MTPOPMITAKTUKH 3a00JIEBAHHIA.

B cucteme cpennero obmiero oopasoBanus «buonorus», nsydaemast Ha 6a30BOM ypOBHE,
SABIIAETCA 00S3aTeIbHBIM YYEOHBIM MPEIMETOM, BXOISIIMM B COCTaB IMPEAMETHON 00JacTu
«EcTecTBeHHO-HAYYHBIC IPEIMETHIY.

Jlnst u3yuenus 6Moaoruyd Ha 6a30BOM YpOBHE CPeIHET0 00Iero oopa3oBaHus OTBOIUTCS
68 vacoB: B 10 kmacce — 34 gaca (1 gac B Henento), B 11 knacce — 34 yaca (1 gyac B Hezemo).

CornacHo yueOHoro miana MBOY UYepnoBckas mikona, B 2023-2024 yuye6HOM TOIy Ha
uzydyenne Ouonornu B 10 kiacce BeimenseTcs 68 gacoB (2 vaca B Henmenmio), B 11 kimacce — 34
yaca (1 gac B Heemo).



COJAEP)KAHUE OBYYEHUA
10 KJIIACC

Tema 1. buoJsiorusi kak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMHU, TEXHUYECKUMU H APYTHMH
€CTEeCTBEHHBIMU HaykamH, (uiocopuei, 3TUKOW, ACTETUKOW W TpaBoMm. Ponbs Ouosnoruu B
(hopMUPOBaHUH COBPEMEHHOIN HayYHON KapTHHBI Mupa. CucteMa OMOJIOrMYECKUX HAYK.

MeTo/1p1 TO3HAHUS )KUBOM MPUPOBI (HAOII0IeHNE, SKCTIEPUMEHT, ONTHUCaHKe, U3MEpEeHHe,
KIaccu(uKaIms, MOJICTUPOBAHUE, CTATUCTHYECKAsE 00pabOTKa JaHHBIX).

JdemoHcTpauum:

[Hoptpetsi: Y. Japeun, I'. Mennens, H. K. Konsios, [Ix. Yorcon u @. Kpuxk.

Tabnuips! 1 cxembl: «MeTobl TO3HAHUS KUBOW TIPUPOIBD».

JlabopaTopHble U IpakTHYeCcKHe padoThI:

[IpakTtuueckass pabora Ne 1. «Mcmonp3oBaHHME pa3IMYHBIX METOJOB TPH H3YYCHUH
OMOJIOTUIECKIX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl U MX OPraHU3aI M.

Xusble cucrembl (OMOCHCTEMBI) KaK NpeAMeT H3ydeHus Ouojoruu. OTIHYHe >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPHUPO/IBI.

CpoiicTBa OWoOCHUCTEM U HX pa3HooOpaswe. YPOBHH OpraHU3alUd OHOCHCTEM:
MOJIEKYJISIPDHBIA,  KJIETOYHbIM,  TKAHEBbIM,  OpPraHU3MEHHBIM,  MOMYJISLHOHHO-BUIOBOM,
HKOCUCTEMHBIH (OMOTe0IIeHOTUYECKHIA), OMOC(hEPHBI.

JdemoHcTpauum:

Tabmuubl U cxembl: «OCHOBHBIE TPU3HAKK KU3HM», «YPOBHU OpPraHU3ALUU KHUBOK
TIPUPOIBDY.

O6opynoBanue: Mmozenb Mosiekyisl JTHK.

Tema 3. XuMu4YeCKHUii COCTAB U CTPOCHHUE KJIETKH.

XUMUYECKUH  COCTaB  KJIETKUM.  XHUMHUYECKHME  DJIEMEHTBI:  MaKpODJIEMEHTHI,
MHUKpO3JieMeHThl. Bosia 1 MuHepasbHbIe BEIIeCTBa.

OYHKIMKA BOJBI U MUHEpaIbHBIX BellecTB B KieTke. llommepikanue OCMOTHYECKOTO
OanaHca.

benxu. CoctaB u crpoenue 0einkoB. AMHUHOKHCIOTEI — MOHOMEPHI OenkoB. Hezamenumbie
U 3aMEHHUMbIE AMHHOKHCJIOTH. AMHHOKHCJIOTHBIH COCTaB. YPOBHU CTPYKTYpPhl O€IIKOBOM
MOJIEKYJIbl (NIEpBUYHAsI, BTOPUYHAs, TPETHUYHAs M YETBEPTHUHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa 6enkoB. buonornyeckue GyHKImM OCIKOB.

®epMeHTHI — Ouonorudeckue karamu3aTopbel. CTpoeHue (epMeHTa: aKTHBHBIN LIEHTD,
cyoctpatHas crnemmuduuHocth. Kodepmentsl. Burtammupl.  Otimuus — QepMeHTOB  OT
HEOpPraHMYECKHUX KaTalIu3aTOPOB.

YrneBonpl: MoHOcaxapunbl (TIIOKO3a, pubo3a W J1€30KCUpH003a), IUcaxapujibl
(caxapoza, nakTo3a) W mMoJUcaxapuiabl (Kpaxmal, TJIUKOreH, IeJUTi0JIo3a). buonorudeckue
(hyHKIIMH YTIIEBOJIOB.

Jlunuasl:  TpuraMuepunsl, Qochomunuasl, crepounsl. [ uapopunbHO-rHAPO(HOOHBIE
cBoiicTBa. buonornyeckue ¢yHkiuu aunuaoB. CpaBHEHUE YrieBOJIOB, OCIKOB U JUMHIOB Kak
HWCTOYHUKOB YHEPTHUU.

Hyxneunoseie kucnotsl: JIHK n PHK. Hykneotnasl — MOHOMEPBI HYKIIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkumu JHK. Crtpoenne m ¢ynkuun PHK. Bugst PHK. AT®: ctpoenue u
byHKIHH.

[Mutonorus — Hayka o kierke. KiierouHas Teopusi — npumep B3aMMOICHCTBUS UIEH U
(hakTOB B HAYYHOM MMO3HAHUHU. MeTO/1bI U3yUeHUS KIETKH.

Krnetka kak nenoctHas xuBas cucreMa. O01ye Mpu3Haky KICTOK: 3aMKHYTasl Hapy>KHast
MemOpana, mosiekysibl JIHK kak remernueckuii anmapar, cucreMa cuHTe3a Oenka.



Tunsl KIETOK: »yKapuoTHuYecKass H mpokapuoTuueckas. OCOOEHHOCTH CTpPOCHHUS
npokapuoTHyeckor kietku. Kierounas crenka 6akrepuii. CTpoeHHE 3YKapUOTUYECKON KIETKH.
OCHOBHBIE OTJIUYHS PACTUTEILHOM, )KUBOTHON U TPUOHOM KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, ITMKOKAJIHKC, UX (DYyHKIIMH.
[Tna3smatudeckass MemOpana, e€ cBoiicTBa W ¢yHkumu. lluromnasma u €€ OpraHoWIbI.
OnnomemOpannbie opranounsl kietku: JIIC, anmapar ['onbaku, muzocoMsl. [lomyaBToHOMHBIE
OpraHouAbl KJIETKU: MHUTOXOHAPUH, IiaacTuibl. [IpoucxoxneHne MUTOXOHAPUA U IUIACTHI.
Bunst nmnactun. HememOpaHHbIe OpraHOUIbI KJIETKH: pUOOCOMBI, KJIETOUHBIN IIEHTP, IEHTPHOIH,
PECHUYKH, KTyTHUKU. DyHKIIUN OPraHOUAOB KIETKU. BKitoueHus.

SAnpo — perynsaTopHbIil HeHTp KieTku. CTpoeHue sapa: saepHas 000109Ka, KapHoIia3ma,
XPOMAaTHH, SIPHIIIKO. XPOMOCOMBI.

TpaHCIOpPT BELIECTB B KIETKE.

JdemoHcTpauum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. lIsann, M. Illneiinen, P. Bupxos, /Ix. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

[uarpammel:  «PacnpeneneHne XHMHMYECKMX DJIEMEHTOB B  HEXKUBOM IIpUPOIE»,
«Pacnipenenenne XUMUYECKUX 3JIEMEHTOB B JKUBOM MPUPOJE.

Tabmuubl u cxemsl: «llepuoanyeckas TabiauIa XUMHUUECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJIbD», «bruocunres Genkay, «CtpoeHue Mosekybl Oenka», «CTpoeHrne GpepMeHTa,
«Hyxneunossie kucnotsl. JJHK», «Ctpoenue monekynsl AT®», «CtpoeHne 3ykapuoTHUECKON
KIeTKW», «CTpOCHHE >KUBOTHOM KIETKW», «CTpPOCHHE PaCTUTENbHON KIETKW», «CTpoeHue
MIPOKAPUOTHUYECKOH KIETKI», « CTPOCHHE s/Ipa KICTKW», « Y TIIEBOABD, «JIUTUABD).

OGopyaoBaHue: CBETOBOM MHUKPOCKON, 00OpyAOBaHHWE IJisi MPOBEICHHsI HAOJIOIECHUH,
U3MEPEeHUH, HIKCIEPUMEHTOB, MHUKPOIIpPENapaTbl PacTUTEIbHBIX, KHUBOTHBIX M OaKTepHAJIbHBIX
KJIETOK.

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

Jlabopatopnast pa6ota Ne 1. «/3ydeHne KaTalMTHUYECKOW aKTUBHOCTH ()EPMEHTOB (Ha
MpUMepe aMUIIa3bl WK KaTaaasbl)y.

Jlabopatopnast pab6ora Ne 2. «M3yueHue CTpoeHHs KIETOK PACTCHHH, YXUBOTHBIX H
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHHUEY.

Tema 4. ZKuzHenesATe1bHOCTD KJICTKH.

Ob6men BemiecTB, WM MeTabonu3M. AccuMWIIIMA — (TUIACTHYECKUH OOMeH) u
JTUCCUMMIIALINS (SHEPreTHYEeCKUH 00MEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca MeTabonu3ma. Poib
3aKOHOB COXPAHEHUS BEIIECTB U SHEPTUHU B TOHUMAHUH METa00IU3Ma.

Tumner oOMeHa BerecTB: aBTOTPOHBIN U reTepoTpodHbi. Poib depMeHTOB B 00MeHE
BEIIECTB U NIPEBPAILLEHUH SHEPTUH B KIIETKE.

®dortocunre3. CpetoBas u TeMHOBas (a3br ¢oTocuHTe3a. Peakmuu ¢doTocuHTE3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUCHUE (HOTOCUHTE3a IS KU3HU Ha 3emie. Briusiaue ycnoBuit
cpelibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTe3Upylomye O0akTepuu. 3HAUeHUE XEMOCHUHTE3a JJIs KU3HU Ha
3emue.

OHepreTHueckuii oOMeH B  KIeTKe. PacmiernyieHne  BemiecTB, BBIICTICHHE U
aKKyMYJINPOBaHHE SHEPTUU B KJIETKE. DTallbl SHEpreTuyeckoro ooMena. I'mkonus. bpoxkenue u
ero Buabl. KucimoponHoe okuciaeHue, WIM  KI€TOYHOE JbixaHue. OKHUCINTENbHOE
dhochopmmpoBanue. DPHEKTUBHOCTH IHEPTETUIECKOTO 0OMEHa.

Peakuuu wmatpuunoro cunte3a. l'enerndeckass uHdopmamus u JHK. Peammszaums
reHeTu4deckorn mHpopmauu B KiIeTKe. [ €eHeTHUeCKUi KOJ M €ro CBOWCTBA. TpaHCKpUIIIIUAS —
MaTtpuunblii cunte3 PHK. Tpancnauus — 6uocunres Oenka. Jramnsl TpaHcisaiuu. KonupoBanue
aMUHOKHCIIOT. Pons prbocom B OnocuHTE3€E OernKa.

Hexnerounsle ¢opmbel xu3Hu — BHpychl. Mcropust otkpwitust Bupyco (. W.
NBanoBckuii). OcOOEHHOCTH CTPOSHUS M KU3HEHHOTO ITMKJIa BUPYCcoB. bakrepnodaru. bonesnn
pacTeHuil, >)KUBOTHBIX U YelIOBEKa, BhI3bIBAEMbIC BUpycaMu. Bupyc umMmmyHoaeumura dyenoBexa



(BUY) - Boszoymurenr CIIM/la. OOpaTHass TpaHCKpHUIIIUSA, peBepTaza © HHTErpasa.
[Ipodunaktuka pacpocTpaHeHUs: BUPYCHBIX 3a00J1€BaHUH.

JdemoHcTpauum:

IToptpetsr: H. K. Konsnos, JI. U. UBanosckuii, K. A. Tumupsses.

Tabmumer u  cxembl: «Tumbel  muTanusy, «Metabomusm»,  «MUTOXOHAPHUSIY,
«OHepreTudeckuii 0oOMeH», «Xmopormiacty, «Dotocuntes», «Crpoenne JIHK», «Ctpoenue u
¢byukuuonupoBanue  reHa», «CuHre3  Oenka», «l'eHetmueckuit  kom», «Bupyce»,
«bakrepnoparm», «Ctpoenne wu ku3HeHHbId 1wmkia Bupyca CIIM/la, Oakrepuodaray,
«Pemmukanms [JHK».

Ob6opynoBanue: moxenu-anumkanun «Ynsoenne JHK u tpanckpunuusy», «buocunres
Oenkay, «CTpoeHue KIeTKn», Mmoaenb cTpykTypsl JJHK.

Tema S. PazMHoOKeHUe M HHIMBUAYAIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii mukn, Wik >KM3HEHHBIM UK kieTku. MHTepdasza m muto3. Ilpomeccsl,
npoTekaromue B uHTEepdasze. Pernmkanus — peaxknus marpuunoro cunreza JJHK. Crpoenue
XpoMOcOM. XpOMOCOMHBIAH HA0Op — KapHOTHUI. JIUTJIOWIHBIA M TaIUIOWAHBIA XPOMOCOMHBIC
HaOopel. Xpomatusl. [luTonorndeckrne OCHOBBI Pa3MHOXKEHUS W MHIUBHIYALHOTO Pa3BUTHS
OpraHu3MOB.

Henenue xnetku — muto3. Craguum muto3a. Ilpomecchl, MpoHCXOASIIME Ha pPa3HbIX
CTaJusIX MUTO3a. BHOJIIOrM4ecKnii CMBIC MUTO3A.

[TporpamMmmupyemasi ruOeb KIETKH — aromnTo3.

®opmbl  pa3sMHOXKEHHUS OpraHu3MoB: Oecronoe u mojoBoe. Buasl Gecrnosoro
pPa3MHOXXEHHUS: JIeJICHHE HAJIBOE, MOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHuE,
BEreTaTUBHOE pa3MHOKeHHEe. VICKyCCTBEHHOE KIOHHMPOBAaHUE OPraHM3MOB, €r0 3HAYEHUE IS
CEJIEKIUH.

[TonoBoe pa3MHOKEHHUE, €r0 OTIIMYUS OT OECIOIOrO.

Meiio3. Craguu meitosa. [Ipormeccel, npoucxoasiiue Ha cragusix Mmeiiosa. IloBenenue
xpomocoMm B Mero3e. Kpoccunrosep. buonornueckuii CMbICI U 3HAYEHHUE MENH03a.

["ameTorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. [10JOBBIE JKEIE3bI:
CEMEHHHUKU U sM4HUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CIepMaTo30uj,
AWLEKIeTKa) — chepMaToreHe3 u oBoreHe3. (OCOOEHHOCTH CTPOEHHs SHMIEKIETOK |
criepmaTto3ouoB. OmnogorBopenue. [lapreHorenes.

NupuBuayanbHOe pa3BuTHE (OHTOreHe3). DMOpHOHAIBHOE pPa3BUTHE (IMOPHOTEHE3).
Oranbl 3MOPUOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKMBOTHBIX: JIPOOJIEHHE, TacTpyJIALus,
opra"oreHne3. [ToctoMOpuoHanpHOE pa3BuTHE. THMBI MOCTIMOPHOHATBHOTO PA3BUTHS: MPSIMOE,
HempsiMoe (MMYMHOYHOE). BimstHue cpenmbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTAIUN
pa3BUTHSL.

JdemoHcTpauum:

Tabmuubl u cxembl: «POPMBI pa3MHOKEHUSI OPTaHU3MOBY, «/IBOHHOE OMI00TBOPEHHE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHHE pacTeHuil», «JleneHue KIeTKu
Oaxrtepuii», «CTpoeHHE TOJOBBIX KIETOK», «CTpOeHHE XpOMOCOMBD», «KIETOYHBIH UKD,
«Permmukanus [JTHK», «Mwuto3», «Meio3», «IIpsimoe u Henpsimoe pa3BuUTHE», «l'amMeToreHes y
MJIEKOIUTAIONINX U YesloBeKay, «OCHOBHBIE CTaIMM OHTOT€HE3a.

O6opynoBaHue: MHUKPOCKOI, MHUKporpenapaTsl «CrepMaTo3ouabl MIIEKOMHUTAIOIIET0»,
«Siueknerka wmekonuTaromero», «KapuoknHes B KiI€TKax KOpelIKa JyKa», MarHUTHas
Moenb-anmuikaius «Jlenenue kietku», moaenb JJHK, Mogens meTadasHo XpOMOCOMBI.

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

JlaGopartopnas padota Ne 3. «HabmrogeHne MuTo3a B KJIETKaX KOHYMKA KOPEITKa JIyKa Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Jlabopatopnast pab6ora Ne 4. «M3ydeHHe CTPOCHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparaxy.



Tema 6. HaciieicTBEHHOCTH M H3MEHUYMBOCTH OPraHU3MOB.

IIpenmer m 3amaum reHetuku. FcTopust pas3BUTHS TEHETUKU. Posib LUTONIOTMH U
SMOPHOJIOTHH B CTAHOBJICHUH TeHETUKU. BKian poccuiickux u 3apyOeKHBIX YUEHBIX B pa3BUTHE
TeHeTHKU. MeToasl TEeHEeTUKH (THOPHIONIOTUYECKUN, [UTOTEHETHYECKHA, MOJEKYISPHO-
reHeTHyeckuii). OCHOBHbIE TeHETUUYECKUE MOHATHS. ['eHeTnueckass CHMBOJIMKA, UCTIONb3yeMasi B
CXeMax CKpeIUBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHUS  MPHU3HAKOB, YycTaHoBieHHble [. Menaenem.
MounoruOpuaHoe CKpelrBanue. 3aKOH eMHO-00pa3usi THOPHUIOB TIEPBOTO ToKoJIeHus. [IpaBuio
JOMUHHMPOBAaHUA. 3aKOH paculeryieHus] Npu3HakoB. ['umore3a 4ucTtoThl ramer. [lomHoe wu
HETOJIHOE JOMUHUPOBAHHE.

JurubpunHoe ckpemuBaHHe. 3aKOH HE3aBUCHMOTO HACIEAOBAaHUSA MPHU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI TUTHOPUIHOTO CKpEIIMBAaHMs. AHATU3UPYIOIIEE CKpEIIMBAHHE.
Hcnonb30BaHre aHAMU3UPYIOUIETO CKPELMBAHUS IJIs1 OTIPEIeNICHUS] TEHOTUIIa OCOOH.

CueruienHoe HacnenoBaHHe Mpu3HakoB. PabGora T. Moprana 1o CIEMJICHHOMY
HacJieZJOBaHUIO reHoB. HapyleHue cuernsieHus TeHOB B pe3yJIbTaTe KpOCCUHIOBEPA.

XpOMOCOMHasi TEOPUS HACIIEICTBEHHOCTH. [ eHeTHUEeCKHE KapThl.

I'enetnka noxa. XpoMOCOMHOE OMpeIeSIeHHE M0Jia. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
l'omorameTtHele M rereporameTHble Opranu3Mbl. HacienoBaHue NpU3HAKOB, CLEIJIEHHBIX C
MTOJIOM.

N3menunBocTh. Buabl M3MEHUMBOCTU: HEHACHEACTBEHHAs W HaclenCcTBeHHas. Poib
cpeapl B HEHACJEACTBEHHOW  W3MEHUMBOCTH.  XapaKTepUCTHUKAa  MOAU(PUKAIIMOHHON
M3MEHYMBOCTH. BapuanuoHHBIA psifi UM BapualMOHHAas KpuBas. Hopma peakuuu npusHaka.
KonnuecTBeHHBIE M KayeCTBEHHbIE TNPU3HAKM M HWX HopMa peakuud. CBolcTBa
MOAU(DHUKAITMOHHON U3MEHUYHUBOCTH.

HacnenctBennasi, iy reHOTUNIHYECKasi, ©3MEHUYUBOCTh. KOMOMHATHBHAS N3MEHUYUBOCTb.
Meiio3 u 1OJIOBOM TpollecC — OCHOBA KOMOMHATMBHOM H3MEHUMBOCTH. MyTallMOHHas
M3MEeHYMBOCTh. Kiaccudukanuss MyTanuid: TeHHbIe, XpPOMOCOMHBIE, reHOMHble. YacToTa u
MPUYMHBI MyTaluil. MyTareHsbie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACJIEICTBEHHOM
n3meHunBocty H. 1. BaBunosa.

BuesinepHas Hacie1CTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka uenoBeka. Kapumorun demoBeka. OCHOBHBIE METOJIBI I'€HETUKHM YEJIOBEKa:
TeHEAIOTUYECKUH, OJIM3HEIOBBIM, IUTOrCHETHYECKUN, OUOXUMUYECKUH, MOJEKYJISPHO-
reHeTndeckuil. COBpPEMEHHOE OIpEAeNICHHEe TE€HOTHUIA: ITOJIHOTEHOMHOE CEKBEHUPOBAHME,
TeHOTUITUPOBaHUE, B TOM uucie ¢ momoripio [I1{P-amanu3a. HacnenctBenusie 3a0onieBaHuUs
YyelloBeKa: TeHHble Ooyie3HH, OO0Ne3HM C HACJEJCTBEHHONW MpPeapaclooKEeHHOCTHIO,
XpoMocomMHbIe Oone3nu. ComaThueckue ¥ TeHepaTHUBHBIE MyTaruu. CTBOJIOBBIE KIIETKU.
[TpunHuMIBI 370pOBOrO 00pas3a KU3HHU, TUArHOCTUKU, MPO(PUIAKTUKYA U JIEUYCHHUS] T€HETUYECKUX
Oone3Heil. MeauKO-TeHeTUYeCKOe KOHCYJIBTHPOBAaHHE. 3HAau€HHUE MEAMLIMHCKOW TE€HETHKH B
MPEIOTBPALLEHUH U JICUYEHUN TeHETUUECKUX 3a00JIeBaHUN YeJIOBEKa.

JdemoHcTpaumm:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
Pecosckuit, H. 1. BaBunos.

Tabnuuel U cxembl: «MOHOTHOPUIHOE CKPEIIMBAHKE U €r0 IIUTOreHeTHYeCKas OCHOBAY,
«3aKOH pacUIeIUICHUs] M €ro IUTOTeHETHYeCKass OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«uruOpunnoe ckpeumBanue», «L{uTonornyeckne OCHOBBI AUTHOPHUIHOTO CKPEIIMBAHUSY,
«Merio3», «B3zaumoaencTBie amieNbHbIX T€HOBY, «[ eHeTuUecKkre KapThl PAaCTEHUM, )KUBOTHBIX
1 4YelloBeKay, «l'eHeTnka mojay», «3aKOHOMEPHOCTH HACIENOBaHUs, CLEIUIEHHOIO C IOJIOM»,
«KapuoTunbsl dYelnoBeka H IKUBOTHBIX», «Bumgsl w3MeHunmBocTH», «MonudukanmonHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gpakropa», «I'eHeTuka rpynn KpoBu», «MyTallioHHas
U3MEHYUBOCTHY.

O6opynoBanue: Monenu-anmInKanuu «MoHorubpuaHoe ckpemuBanuey, «HemnomHoe
JOMHUHUPOBaHUEY», «JlurnbpumHoe ckpemmBanue», «llepekpécT XpoMocom», MHKPOCKON U



MuKporpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbI KPBLIILEB M OKPACKU Teja), Tepoapuit
«I"'opox moceBHOW».

JlaGopaTopHble U NpaKkTHYecKue padoThbi:

JlaGopatopnast pabota Ne 5. «3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U AUTHOPHIHOTO
CKpEIIMBAHUA Y IPO30(HIIbI Ha TOTOBBIX MUKpOIIpEnapaTaxy.

JlaGopaTopnas padora Ne 6. «3yuenne Moan(UKamOHHOW N3MEHYUBOCTH, IOCTPOCHHE
BapHAIMOHHOIO psA/ia U BApUALIMOHHOW KPUBOWY.

JlaGopatopnass pabora Ne 7. «AHanu3 MyTanuii y JApo30(uiIbl Ha TOTOBBIX
MHKpOIpenaparax.

[Tpaktuueckas padora Ne 2. «CocTaBlieHHE U aHAJIN3 POJOCIOBHBIX YETOBEKaY.

Tema 7. Cenexkuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipolecc. 3apoKIeHUE CeJIeKIIMU U JoMecTukanus. Yuenue H. 1.
BaBuiioBa 0 LEHTpax MNPOMCXOXKIEHUS U MHOrooOpasusi KyJbTypHbIX pacTeHui. LleHTpsl
MPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, MOpOAa, IITAMM.

CoBpeMeHHBIE METOJIbI CeNeKIMU. MacCOBBI M WHIUBHUAYAJIbHBI OTOOPHI B CEIECKITMN
pactenuil u kuBOTHBIX. OLEHKa 3KcTephepa. bIU3KopoacTBEHHOE CKPEUIMBAHNE — UMHOPUIMHT.
Uucrtass nunusa. CkpelmMBaHWEe YHCTBHIX JHHWA. ['erepo3uc, wim TUOpUAHAS CHJIA.
HeponcteenHoe ckpemmBanue — ayrOpuauHr. Otman€HHas TUOpuUau3anvs W €€ YCHeXH.
HckyccTBeHHBI MyTareHe3 M MOJyYEHUE MOJUIUIOWIOB. JlOCTHXKEHUSI CENEKIMU PaCTeHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHomoruss kak OTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. ITambl CO3JaHMS
pexomOunantHoit JIHK u TpaHcreHHpix opranu3moB. Kierounass wumxkeHepus. Kietounsle
KyJbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHHid. KiloHnpoBaHue BBICOKONPOAYKTHUBHBIX
CEJIbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE U 3THdeckue npobiemer. I'MO —
reHeTHYeCKU MOIU(ULINPOBAHHBIE OPTaHU3MBI.

JemoHCcTpanuu:

[Toptpetsi: H. W. Basunos, U. B. Muuypumn, I'. JI. Kapneuenko, M. @. liBaHoB.

Tabmuuel u cxembl: KapTta «LIeHTpBI MPOMCXOXKIEHUS W MHOTOOOpasusi KyJIbTYPHBIX
pactenuit», «Ilopoasl fOMaMIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHUW», «OTnanéHHas
rubpuamsanusy, «Paborer akagemmka M. @. UWBanoBay, «[lomumiongusy, «OOBEKTHI
ounorexHonorun», «Kinerounsle KylIbTypbl U KIOHHpOBaHHE», «KOHCTpyHpoBaHHE U MEPEHOC
T€HOB, XpPOMOCOM.

O6opynoBanue: MyJSDKHM TUIOJOB U KOPHEIUIONOB AUKUX (POPM M KyJIBTYPHBIX COPTOB
pactenwuii, repoapuii «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlaGopaTtopHble U NpaKkTHYecKre padoThbi:

Oxckypceuss «OCHOBHBIE METOJIbI M JIOCTHKEHHUS! CEJEKIIMM PACTEHUN W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHLUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X031 CTBO, JTA0OPATOPHUIO arpOYHUBEPCUTETA UM HAYYHOTO LICHTPA)».

11 KJIIACC

Tema 1. IBo1rOLMOHHASI OMOJIOTHA.

[Ipennochbuiki BO3HUKHOBEHHS HBOJIOLMOHHON TEOpHUH. DBOJIOIMOHHAA TEOpUA U €€
MECTO B OMOJIOTHU. BiusiHIE SBOIOIIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CunerenscTBa dBOMIONUH. [lameoHTomOrn4Yeckue: MOCIeN0BATEIbHOCTh IOSIBICHUS
BUJIOB B IMMAJICOHTOJIOTMYECKOM JIETONHUCH, epexoHbie (opMbl. buoreorpaduueckue: cxoacTBo
1 paznudne ¢ayH U GJIop MAaTEPUKOB U OCTPOBOB.

DOMOpPHONIOTHYECKHE: CXOACTBA U Pa3Nuius dMOPHUOHOB Pa3HBIX BUJOB IO3BOHOYHBIX.
CpaBHUTENIbHO-aHATOMUYECKHE: TOMOJOIMYHbIE, aHAJIOTMYHbIe, pPYAMMEHTapHbIE OpraHbl,
aTaBU3MBL. MOJEKYIIPHO-OMOXUMHYECKHE: CXOJCTBO MEXAHM3MOB HACIICJCTBEHHOCTH U
OCHOBHBIX METa0OIMYECKUX ITyTeH Y BCEX OpraHU3MOB.



OpomtonronHass Teopust Y. JlapBuna. IIpeanochulkM BO3HUKHOBEHHUS JapBHHHU3MA.
JIBIDKylMe Cuiibl  ABOJIOIMHM BHAOB 1o JlapBuHy (uM30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpenenéHHas HW3MEHYMBOCTb, OOpn0a 3a CyIIeCTBOBAaHHUE,
€CTECTBEHHBIN 0TOODP).

Cunretndeckas Teopus 3Booud (CTD) 1 €€ OCHOBHBIE TTOJIOKESHHUS.

MuxkposBosntorus. [Tonymnsinus kak eMHALA BUJIA U SBOJIIOLUH.

JBuxymue cuibl ((pakTopbl) SBOJIONMHM BUIOB B MpUpoe. MyTallMOHHBIA MpoLecc U
KOMOMHATHBHASsT HM3MEHYMUBOCTh. [lOMyNSIMOHHBIE BOJHBI W Jpeid reHoB. Mzomsmus wu
MUTpaLHs.

EcrecTBenHbIii 0TOOp — Hampabistomui (akTop HBoIOIUH. DOPMBI €CTECTBEHHOT'O
otbopa.

[TpucnocoOMeHHOCTh ~ OpPraHuM3MOB  Kak  pe3yjibrar  sBoimouuu.  [Ipumepst
MPUCTIOCOOJIEHUH y OpTaHu3MOB. ApoMOpPG03bI ¥ HIHO-adaNTaI|H.

Bun u BupooOpasoBanue. Kputepum Buga. OcHoBHblE (OpMBI BHI000pa30BaHUS:
reorpaduueckoe, 3K0JI0rHuecKoe.

Maxkpooapomonusa. @opMel 3BoJrONMH: (prUTeTHYEeCKast, AUBEPreHTHAsl, KOHBEPIreHTHasl,
napasenbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxneHue  OT  HeCHEUMAIM3UPOBaHHBIX  IpenkoB.  [Iporpeccupyromas
crenuanu3anys. AJanTuBHAs paguarys.

JdemoHcTpauum:

[Toptpetsi: K. JIunneit, XK. b. Jlamapk, Y. dapsun, B. O. Kopanesckuii, K. M. bap, 3.
I'exkens, . Mromnep, A. H. CeBepros.

Tabnmumelr W cxembl: «Pa3BuTme opraHM4eckoro Mupa Ha 3emiey, «3apOoabIin
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Dopmbl OOpbOBI 32 CYIIECTBOBAHHUE,
«EctecTBeHHbIii  0TOOp», «MHOrOoOOpasue CcopToB pacTeHui», «MHoroob6pasue moOpoa
KUBOTHBIXY, «ITomynsiuumy, «MyTanuoHHas U3MEHYUBOCTHY, «ApomMopdo3bI»,
«nnoanantanum», «OO0mas aereHepanus», «J[Bwkymme cuibl sBoonum», «Kapra-cxema
Mmapupyta mytemectsus Y. lapBuna», «bopnba 3a cymectBoBaHue», «IIpucrnocobieHHOCTD
opranu3MoBy, «I eorpaduieckoe BUI000pa3oBaHNEey», « IKOJIOTHIECKOE BUI000PA30BAHUE.

ObopynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMH THIIAMU OKPACKH, HA0Op IIOA0B
u ceMmsH, Koyulekuusi «l[IpuMepbl 3alMTHBIX NPUCIOCOOJIEHUH Y JKUBOTHBIX», MOJEIb
«OCHOBHBIE HAamNpaBJICHUS JBOJIOLUN», O00BEMHass Mojenb «CTpoeHHe TOJIOBHOTO MO3Tra
MTO3BOHOYHBIX).

buoreorpaduueckass kapra mmpa, KOJUIeKIus «DOpPMBI COXPaHHOCTH MCKOIMAEMbIX
KUBOTHBIX U pacTeHMi», mozaenp anmuukanus «llepekpécT XxpoMocom», BiaKHbIE IMpernapaThl
«Pa3Butne Hacekomoro», «Pa3BuTue JATYymIKH», MUKpompenapar «Jlpo3oduna» (HOpMa,
MyTaIuu (OPMbI KPBUTHEB U OKPACKHU TENa).

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

JlabopaTtopnast pabota Ne 1. «CpaBHeHHE BUAOB MO0 MOP(POIOTHICCKOMY KPUTEPHION.

JlaGopatopnass pabGora Ne 2. «Ommcanue NPUCTIOCOOIEHHOCTH OpraHuzMa u eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHMe M pa3BUTHE *KU3HHM Ha 3eMmuie.

JloHay4HbIe MpeaCcTaBIeHUs O 3apPOXKACHUN KU3HU. HayuHble TMIIOTe3bl BOSHUKHOBEHUS
KM3HM Ha 3emiie: aOuoreHe3 W MaHCIepMUs. XUMHUYECKas 3BOMIONMSA. AOHMOTEHHBI CHHTE3
OpraHMYeCKMX  BEIIECTB U3  HEOPraHWYEeCKUX. OKCIEpUMEHTAIbHOE  IOATBEPKIECHUE
XUMHUYECKON dBomonmK. HauanpHble dTanel Ouonorunueckoit ssomonuu. ['unoreza PHK-mupa.
dopmMupoBaHUE MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBbie KIeTKH U HX
sBoIIIOLMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KHUBBIX OPTraHU3MOB.

Pazeutne xu3Hm Ha 3emie no spaM W nepuomaM. Karapxel. Apxelckas u
nporepo3oiickast dpbl. [lajmeo3olickas 3pa W €€ TepuoAbl: KEeMOPUHCKUN, OPIOBUKCKHIA,
CUITyPUICKUH, J€BOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3o30iickas opa 1 €€ IepuoAbl: TPHACOBBIN, IOPCKUHI, MEJIOBOM.



Kalino3zoiickas spa u €€ nepuoibl: MajieOreHOBbIM, HEOT€HOBBIN, AaHTPOIIOT€HOBBIH.

XapakTepucTuka KJIMMaTa U TeoJIOTMUECKHX MporeccoB. OCHOBHBIE 3Tallbl 3BOIIOLUU
pacTUTEILHOTO M JKMBOTHOTO Mupa. ApoMopdo3bl Yy pacTeHHWH W >KMBOTHBIX. llosiBieHwme,
pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

CucreMa OpraHn4eckoro Mupa Kak oTpakeHue BooIi. OCHOBHbIE CUCTEMAaTHYECKHE
TPYIIIbI OPraHU3MOB.

OBOJNIONMS 4YeJOBEKa. AHTpPOMNOJIOTMA Kak Hayka. Pa3Buthe mpeACTaBICHHN O
MIPOUCXOXKICHUH YelloBeKa. MeTo/1bl u3yueHus aHTpornorese3a. CXoACTBa U pa3inyuusl YeoBeKa
1 )KUBOTHBIX. CUCTEMaTHUECKOE TIOJI0KEHUE YeIOBEKa.

Jewxkymme cunbl  (dakTopbl) aHTpororeHe3a. HacnencTBeHHass W3MEHYHBOCTh H
ecTecTBeHHBIH 0TO0p. OOmecTBeHHBIN 00pa3 KU3HU, H3TOTOBJICHUE OPYAHHA TPY/a, MBIIICHHE,
pedb.

OCHOBHBIE CTaJuU U BETBU HBOJIIOLMU YEJIOBEKA: ABCTPAIONUTEKH, UEIOBEK yMEIbI,
UYenosek mnpsmoxonsamumii, YemoBek HeaHaepranbckui, YenoBexk pasymHbld. Haxonku
HCKOMAaeMBIX OCTaTKOB, BpEMs CYLIECTBOBaHHUs, 00JACTh PaclpOCTPaHEHUs, 0O0BEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIINE PAChl: €BPOTICOMIHAS (€Bpa3HiiCKas), HETPO-
aBCcTpajouJiHas  (SKBaTOpUalibHAsl), MOHTOJOUJHAs  (a3uaTcKO-aMepuKaHckas).  YepTsl
MPUCTIOCOOJIEHHOCTH MPEJICTABUTENICH YENIOBEYECKUX pac K YCIOBHUSM CYIIECTBOBAHMUA.
Enuncto uenoBeueckux pac. Kputuka pacuzma.

JdemoHcTpauum:

IToptpetsr: @. Peau, JI. [Tactep, A. W. Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.

Tabnuie! u cxemsl: «Bo3uukHoBeHHE COTHEYHOM CUCTEMBIY, «Pa3BUTHE OpraHNYEeCcKOTO
mupay», «PacturenbHas kieTka», <«KuBoTHas kietka», «llpokapumornueckas KiIeTKay,
«CoBpeMeHHasi CUCTeMa OpPraHUYecKOro mupay», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS
YelloBeKa M YeJIOBEKOOOPa3HBIX 00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOIOTUYSCKUX HAXOJOK
MPEIKOB COBPEMEHHOrO 4YeJIoBeKa», «JlpeBHelmme monn», «JpeBHue monm», «llepsbie
COBpPEMEHHBIE JII0AN», «HenoBeueckue pacbn.

O6opynoBanue: wmyspku  «[IpoucxoxaeHue dyenoBeka» (OIOCTBI  aBCTPAJOTMTEKA,
MUTEKAHTPOIa, HeaHJepTalblla, KPOMAHBOHIIA), CIICTIKH WM W300paKeHHs] KAMEHHBIX OpYIuil
MepBOOBITHOTO YeJIOBEKa (KaMHHU-YOIIEPhl, pyOmia, ckpedia), TeOXpOHOJIOTHYECKas TadIuIa,
KoJuleKUUs «@OpMbI COXPAaHHOCTH UCKOTIAEMBbIX dKUBOTHBIX U PACTCHHIN.

JlaGopaTtopHble U NpaKkTHYecKne padoThbi:

[Tpaktuueckas padota Ne 1. «/3yueHne ucKonaeMbIX OCTaTKOB PACTEHHUI U KHUBOTHBIX B
KOJUIEKIIMSIX».

DKCKypcusi «IBOJIOLMS OPraHUYECKOTro MUpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIA WU
KpaeBeqUYEeCKU My3ei).

Tema 3. Opranusmsl U OKpYy:KamoIas cpeaa.

OKOJOrWsl Kak Hayka. 3aJadud M pa3Aeibl dKOJOTHH. MeToabl H3KOJIOTHYECKUX
UCCIEeI0BaHUI. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOT'0O YEIOBEKA.

Cpensl  oOuTaHUS ~ OpPraHM3MOB:  BOJHAs, Ha3eMHO-BO3AYIIHAs, IOYBEHHAs,
BHYTPUOpPraHU3MEHHASI.

Oxonoruveckue ¢akropsl. Kmaccudukarms skojgornueckux (akTopoB: aOMOTHYECKHUE,
OMOTUYECKHUE U aHTPOIOTeHHBIe. JlelicTBHE HKOJIOTHUECKUX (PAaKTOPOB HA OPTraHU3MBL.

AbGuotnyeckue  (QakTopbl: CBET, TeMIlepaTypa, BIaKHOCTb. DOTONEpUOAU3M.
[TpucnocobneHns OpraHu3MoB K IeHCTBHIO aOMOTHUECKUX (hakTopoB. bruomornueckue puTMel.

buotnyeckne ¢daxTopbl. Buumbl OMOTHYECKHMX  B3aMMOJICHCTBUN: KOHKYPEHITHUS,
XHUIIHAYECTBO, CUMOMO3 U ero (opMebl. [lapazutusm, koomepanus, MyTyaln3M, KOMMEHCAITU3M
(KBapTHPaHCTBO, HaxJICOHMYECTBO). AMEHCanu3M, HEUTpanu3M. 3HaueHHE OMOTHYECKHX
B3aMOJICHCTBUH TSl CYIIECTBOBAHUS OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX.
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OKOJIOTUYECKUE XapaKTEPUCTUKU MOMyasiuuu. OCHOBHBIE IOKa3aTeNy TOIMYJISAIHUU:
YHCIIEHHOCTh, IUIOTHOCTh, POXKIa€MOCTh, CMEPTHOCTh, TPUPOCT, Murpanus. JuHamuka
YHCJIEHHOCTH MOIMYJISIIUY U €€ peryJsiusl.

JdemoHcTpauum:

[Toptpetsr: A. I'ymbonsar, K. @. Pynse, O. ['exkensb.

Tabmuier u cxeMbl: kKapTa «[Ipupoanbie 30HbI 3eMin», «Cpenbl 00UTaHUS OPTaHU3MOBY,
«Dotonepuoauzmy», «llomynsuum», «3aKOHOMEPHOCTH pPOCTa YHUCICHHOCTH MOIMYJIALUN
uHOy30puu-Tyhenbkm», «lIumessie menmy.

JlaGopaTtopHble U NpaKkTHYecKne padoThbi:

Jlaboparopuass pabota Ne 3. «Mopdororudeckrne 0COOCHHOCTH PACTCHH U3 Pa3HBIX
MECT OOUTaHUS.

JlaGopaTopnas pabora Ne 4. « BnustHue cBeTa Ha poCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuueckas padota Ne 2. «IToacd€T MIOTHOCTH MOMYJIAIMA Pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo0uiecTBa U 3K0JI10rH4ecKHe CUCTEMBI.

CoobmiecTBO  opraHu3mMoB —  OwomneHo3. CTpykTypbl  OuWOIleHO3a:  BHIOBas,
MIPOCTPaHCTBEHHAs, Tpopuueckas (nmuieBas). Buabl-noMmuHanTel. CBsi3U B OHOLIEHO3E.

DKoJIOTHYEeCKHe CUCTEMBI (dKocucTeMbl). [loHsTHE 00 3KOCHCTEME M OHOTEOIEHO3E.
OYHKIIMOHAIBHBIE KOMIIOHEHTBl JKOCHCTEMBI: TMPOMYIEHTH, KOHCYMEHTHI, PEIYLEHTHL
KpyroBopoT BemecTB W IMOTOK PHEPTHUHM B IKOcHUcTeMe. Tpodudueckue (MHUIIEBBIC) YPOBHU
skocucteMbl. [lumieBble nenu u cetn. OCHOBHBIE TIOKa3aTelM HKOCHCTEMBI: Onomacca,
MPOAYKIMS. DKOJOTUYECKUE NHpPaMUIbL: MPOAYKIHH, YUCICHHOCTH, OuomMacchel. (CBoMCTBa
9KOCUCTEM: YCTOWYMBOCTb, CaMOperyJsiiusl, pazsurue. Cykueccus.

[IpupoaHbie 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p M PEK. DKOCUCTEMa XBOWHOTO WIIH
IIMPOKOJIMCTBEHHOT O JIeca.

AHTPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOOIKOCHCTeMBbl. bruonorndyeckoe u
X03CTBEHHOE 3HAUYEHHE arpOIKOCHCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak GakTop ycToMunBOCTH dKOcHucTeM. CoXpaHeHHEe OMOJIOrHIeCKOTO
pa3HooOpa3us Ha 3emiie.

Yuenue B. U. Bepnaackoro o 6mocdepe. I'panunibl, coctaB U CTpyKTypa OHOCHEPHI.
XKusoe BemectBo U ero QyHkuuu. OcoOeHHOCTH OHochepbl Kak TI00aTbHONW IKOCHUCTEMBI.
JlunaMuyeckoe paBHOBecHe U 00paTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB U OMOT€OXMMHYECKHE IMKIBI 3JIEMEHTOB (YIriiepoaa, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseyectBo B Ounocepe 3eminn. AHTpPONOIeHHbIE HW3MEHEHHS B Ouocdepe.
['moGanpHBIE SKOJOTHYECKHE TTPOOIEMBI.

CocymiectBoBaHME MpHUPOABl U yesoBeuecTBa. CoxpaHeHHE OMOpa3HOOOpa3Ws Kak
OCHOBa ycToWuMBocTH Ouocdepsl. OcHOBa palMOHAIBHOIO YNpaBICHUS MPUPOIAHBIMU
pecypcaMu u UX UCHojIb30BaHue. JlocTkeHus: OMOIOTHH U OXpaHa MPHPOIBL.

JdemoHcTpauum:

IToptpetsr: A. Jlx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmue! u cxemsl: «llumessie 1ienny, «brUOIEHO3: cOCTaB M CTPYKTypa», «IIpupoanbie
coobmectBay, «llemu nuranus», «IKomormueckas mnupamumgay, «buochepa u uenoBeK»,
«JKocucTemMa IMIMPOKOJMCTBEHHOTO Jieca», «IKOCUCTEMa XBOWHOro Jjeca», «buoneHos
BofOoEéMa», «ArponeHo3», «lIlpumepHble aHTPONOTEHHbIE BO3AECMCTBHS Ha IPHUPOAY»,
«BaxHelmme MCTOYHMKW 3arpsi3HEHUs BO3JyXa W TPYHTOBBIX Bona», «llouBa — BaxHewias
cocrasisomas ouochepsn», «DakTopsl Aerpagayy Moy, «IlapHuKoBEI 3P hexT, «DaKkTophl
paanoakTUBHOTO 3arpsizHeHus ouochepr», «Obmas ctpykrypa 6unocheps», «Pacnpoctpanenue
KM3HH B Ounocdepe», «O30HOBBINA 3Kkpan Ouocdeps», «KpyroBopor yriaepona B Ouochepe»,
«KpyroBopot azota B mpupoae».

ObopynoBanue: Mojenb-anmuKanust  «TunuyHele  OMOIEHO3bI»,  repOapuii
«PactutenpHble  cooOmiecTBay, Koiiekuuu — «buwonenosy, «BpemuTenw — BakHEHIIHMX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJIbTYp», TepOapuil W KOJUIGKIIMM PACTeHUH W IKUBOTHBIX,
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MPUHAIJICKAIINE K pa3HbIM 3KOJIOTMYECKUM IpynnaM oJHoro Buaa, Kpacuas kaura Poccuiickoi
denepanuu, n300paskeHUsI OXPaHIEMbIX BHIOB PACTCHUH U KUBOTHBIX.
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IINTAHUPYEMBIE  PE3YJIbTATbI OCBOEHUSI  IIPOT'PAMMBI 11O
BUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHHMSA (BA3OBbIU
YPOBEHD)

Cormacao ®I'OC COO, ycraHaBIMBAaIOTCA TpeOOBaHUA K pe3yJbTaTaM OCBOCHHS
00y4JarIIUMHUCS TIPOrPaMM CPETHETO OOIIeT0 00pa30BaHuUs: THYHOCTHBIM, METANIPEIMETHBIM U
MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B cTpykType NMYHOCTHBIX pe3yJbTaTOB OCBOCHMs mpeameTa «buomnorus» BblaeneHBI
CIIEJYIOIE  COCTABJISIOIIME: OCO3HAaHHWE OOYyYaIOUMMHCA  POCCHMCKOM  Ipa)XIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEILHOCTH W CaMOOMNPEEICHHUIO,
HaJIMYMe MOTHBALMM K OOYYEHHIO OHOJIOTHH, LEJICHANPaBICHHOE pa3BUTUE BHYTPEHHUX
yOEXKIEHUI JTMYHOCTH Ha OCHOBE KIIIOUEBBIX HEHHOCTEH M MCTOPUYECKUX TPAIULUN pa3BUTHUS
OMOJIOTHYECKOT0 3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJCTBOBAThCA B
CBOEH  JEATENbHOCTH  IEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAaMH, MPHUCYIIUMHU  CHCTEME
OMOJIOTUYECKOTO 00pa30BaHWs, HaJUYMEe OKOJOTHUYECKOrO MPABOCO3HAHUSA, CIIOCOOHOCTU
CTaBUTbH LIEJU U CTPOUTH )KU3HEHHbIE TUIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHMS IpeameTa «buosiorus» JOCTUraroTCs B €JUHCTBE
y4eOHOM M BOCIHUTATENBHON NEATEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIBTYPHBIMH, UCTOPUUECKUMHU U 1YXOBHO-HPABCTBEHHBIMU LICHHOCTSIMU, IPUHATBIMU B
oOuiecTBe NpaBUJIaMU W HOPMaMu MOBEACHHSI M CHOCOOCTBYIOT IpoLieccaM CaMOIIO3HAHUS,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHSI, Pa3BUTHsI BHYTPEHHEN MO3MLMH JIMYHOCTH, NMATPUOTH3MA,
YBOXEHUS K 3aKOHY M TNPABOMOPSAKY, YEJOBEKY TpyJa U CTaplieMy IOKOJICHHIO, B3aUMHOIO
yBOKEHHs, OEpeXHOT0  OTHOIIEHUS K  KYJIbTYPHOMY  HACJ€IUI0O M TPaguLHsIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit denepaiiviv, NpUpOIe U OKPYKAIOIIEH Cpeie.

JIMuyHOCTHBIE pe3yIbTaThl OCBOCHHS YU€OHOTO NpeaMeTa «bHonorus» TOMKHbBI OTpaxarb
TOTOBHOCTh M CITOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPECHHEH
MO3ULMEN JIMYHOCTH, CUCTEMOH IICHHOCTHBIX OpHUEHTAllMi, IIO3UTUBHBIX BHYTPEHHHX
yOEXKICHU, COOTBETCTBYIOLIMX TPAJAULMOHHBIM LEHHOCTSAM POCCHIICKOrO  OOIIecTBa,
pacIIMpeHue >KU3HEHHOIO OMNbITa M OIbITAa JEATEIBHOCTH B IPOLECCE peaM3allMd OCHOBHBIX
HaIpaBJIEHUH BOCTIUTATEIHHOMN JIESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOTO0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKONM TMO3MLIMK OOydYarollerocs Kak aKTUBHOTO H
OTBETCTBEHHOT'O YJIEHA POCCUHCKOro 00IIeCTBa;

OCO3HAHME CBOMX KOHCTUTYLHMOHHBIX MpaB W OOsA3aHHOCTEH, yBaK€HHE 3aKOHA H
IIPaBOIIOPSI/IKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOM AESATEIBHOCTH MPU CO3AaHUN YUEOHBIX POEKTOB,
peleHNH yueOHbIX U M03HABATEIbHBIX 33/1a4, BHIIOJHEHUN OUOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTpPENENSATh COOCTBEHHYIO TO3HMIIMIO 110 OTHOLIEHUIO K SBJICHUAM
COBPEMEHHOM KHU3HH U OOBACHATSH €€;

YyMEHHE YYMUTbIBaTh B CBOUX JIEWCTBUAX HEOOXOAMMOCTH KOHCTPYKTHUBHOTO
B3aMMOJICHCTBHS JIIOJICH C Pa3HBIMH yOSKICHUAMHU, KYJIbTYPHBIMU IIECHHOCTSIMU M COLMAIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B HPOIIECCE COBMECTHOTO BBINOJHEHUS YYEOHBIX,
MO3HABATEIbHBIX M HCCIENOBATENIbCKUX 3a/a4, YBAKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIIIOHEHTOB MPU OOCYXKIEHUH CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COACPIKAHUS;

TOTOBHOCTb K TYMaHUTApHON U BOJIOHTEPCKOM EATEIbHOCTH;

2) IaTpMOTHY€CKOr0 BOCIIUTAHUS:
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c(hopMUPOBAHHOCTHh POCCUICKON TPakKTaHCKON MICHTUYHOCTH, MATPUOTU3MA, YBAKCHHSI
K CBOEMY Hapolly, 4yBCTBAa OTBETCTBEHHOCTH mepeln PoauHOM, ropaocTu 3a CBOM Kpai, CBOXO
Ponuny, cBOM A3BIK U KyJbTYpY, MPOILIOE U HACTOALIEE MHOIOHAIMOHAIBHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOUIEHWE K NPUPOAHOMY HACIEAUI0O M TMAMSATHUKAM TPHUPOJBL,
JNOCTH>KEHHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHWBATh BKJIAJ POCCHMCKHX YYE€HBIX B CTAHOBICHHE W Pa3BUTHE
OMO0JI0TUM, TOHUMAaHHsI 3HAU€HUs OMOJIOTHH B MO3HAHUU 3aKOHOB MPUPO/IbL, B AKU3HU YEJIOBEKa U
COBPEMEHHOTO O0IIIeCTBa;

uaeiiHass  yOeXKAEHHOCTh, TOTOBHOCTh K CHOyKeHui0o u 3amure OrteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAHHUE JYXOBHBIX LIECHHOCTEH POCCUMCKOT0 HApPOJa;

c(hOopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OILIEHWBATH CUTYAIMI0 M IPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTUPYSCH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

0CO3HAHME JMYHOTO BKJIa/la B IOCTPOCHUE YCTOHYMUBOTO Oy IyIIETO;

OTBETCTBEHHOE OTHOLIEHWE K CBOUM POJWTENSIM, CO3JAaHUI0O CEMbHM HAa OCHOBE
OCO3HAHHOTO MPUHATUSA IIEHHOCTEW CEeMEHHOM XKM3HU B COOTBETCTBUU C TPAJULUAMH HApOJ0B
Poccun;

4) 3cTeTHYECKOT0 BOCTIUTAHMS:

ACTETHUYECKOE OTHOILIEHUE K MHPY, BKIIIOUasl ICTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOMIECTBEHHBIX OTHOIICHHIA,

MTOHUMAaHNE YMOLMOHAIIBHOTO BO3ACHCTBUS HKUBOM NPUPOIBI U €€ EHHOCTH;

TOTOBHOCTh K CAMOBBIPAXEHUIO B Pa3HBIX BUIAX HMCKYCCTBA, CTPEMJICHHE TPOSBISATH
KadecTBa TBOPYECKON JTUYHOCTH;

S) ¢usnyeckoro BocmHTaHUSI, (POPMHUPOBAHUS KYJBTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

MOHMMAHUE U peaTn3aIus 310pOBOTO U 0e30MacHOro 0opasa >Ku3HU (310pOBOE TUTAHHE,
coOJIoieHHe TUTHEHUYECKUX MPaBWI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHATHH M OTIbIXA,
peryisipHas (¢u3MUYeCKas aKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOILIEHUS K COOCTBEHHOMY (PHU3UYECKOMY U IICUXHUUYECKOMY 370POBbIO;

MOHMMAHUE [EHHOCTU TMPAaBWJI HWHIUBUAYAJTbHOTO U KOJUIEKTHMBHOTO O€30MacHOro
MOBEJICHUS B CUTYalUsX, YTPOKAIOIINX 3I0POBbIO U )KU3HU JIFOCH;

OCO3HAHHE TOCJIECTBUNA W HENPHITHS BPEIHBIX MPUBBIUEK (YHOTPEOICHUS aIKOTOJIS,
HapKOTUKOB, KYpEHHs);

6) TPy10BOTr0 BOCIMTAHUS:

TOTOBHOCTD K TPY/y, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYAOII00HE;

TOTOBHOCTb K  AKTUBHOM  JEATEIIBHOCTH  TEXHOJOTHMYECKOM U COLMAIBHOMN
HaIpPaBJIEHHOCTH, CHOCOOHOCTh MHHUIIMHUPOBATh, IUIAHUPOBATh U CAMOCTOSITENIBHO BBIMOJIHATH
TaKyI0 JI€SITeIbHOCTD;

UHTEpEC K pa3iuyHbIM cepam npodeccuoHaIbHON esSTENbHOCTH, YMEHHUE COBEPIIAThH
OCO3HAHHBIN BEIOOP OyayIeit nmpodeccun u peaan30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTHh K OOPa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSIKCHUH BCE
KU3HU;

7) 3K0JI0rM4eCKOro BOCIMTAHMS:

HKOJIOTHUYECKH 11eTIECO00pa3HOEe OTHOIIICHUE K TPUPOJIe KaK UCTOYHHKY JKU3HH Ha 3eMIie,
OCHOBE €€ CyIIECTBOBAHUS,

MOBBIIIICHHE YPOBHS IKOJIOTMYECKOW KYIBTYphl: MPUOOpPETEHUE OMbITAa TUIAHUPOBAHUS
ITOCTYNKOB ¥ OLICHKU UX BO3MOKHBIX MOCIEACTBAN ISl OKPYKAIOIIEH CPENIbl;

OCO3HaHHE TTI00ATEHOTO XapaKTepa IKOJIOTHIECKUX MPOOIIeM U MyTel UX PEIICHUS;

CIIOCOOHOCTH HCIOJIb30BATh MPUOOPETaEMble IPU U3YUYEHUN OMOJIOTUU 3HAHUSA U YMEHHUS
MPU PEIICHUH TPOOJIeM, CBSI3aHHBIX C PAIMOHATBHBIM MPUPOJIONOIH30BAHUEM (COOTIOICHHE
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IIPaBUJ MOBEJIEHUsS B NPUPOJE, HANPABICHHBIX HAa COXPAaHEHHE PABHOBECUS B HKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, OHOC]epsl);

AKTUBHOE HENPUATHE ICUCTBUHM, NMPUHOCAIIMUX BPEI OKPYKAIOIIEH MPUPOJHOM Cpee,
YMEHHE TPOTHO3MPOBATH HEOIAroNpHUATHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEANPUHUMACMBIX
JEUCTBUI U NMPEIOTBPAILATh UX;

HaJIMYUE Pa3BUTOrO BSKOJIOTMYECKOIO MBIIUIEHHS, SKOJIOIMYECKONH KyJbTYpbl, OIIbITA
NESTEIbHOCTH  JKOJIOTMYECKOM  HaNpaBlIE€HHOCTH, YMEHHS pPYKOBOJCTBOBAaTbCS MMM B
[I03HABATECIbHOW, KOMMYHMKAaTHBHOM M COLMAJIbHOM IIPAaKTUKE, TOTOBHOCTU K YYacTUIO B
MIPAKTUYECKOHN EATeIbHOCTH SKOJIOIMUECKON HANPaBIEHHOCTH;

8) neHHOCTH HAYYHOI'0 MO3HAHMA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS,, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAyKH W OOINECTBEHHOM NPAKTUKM, OCHOBAaHHOIO Ha JHUajore KyJbTyp,
CHOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEpPILICHCTBOBAHUE  SI3BIKOBOM M UYUTATEIbCKOM  KyJbTYpbl KaK  CpeICTBa
B3aMMOJICHCTBHSI MEXTy JIOABMHU U O3HAHUS MUPA;

NOHUMaHHE CTEeUU(PUKU OHOJOTUM KaK HayKH, OCO3HaHUsS €€ ponu B (OPMHPOBAHUU
palMOHAIBHOIO HAYYHOTO MBIIUICHHS, CO3JaHUN LIEJIOCTHOTO MPEACTABICHHS 00 OKpY’KaIoLIeM
MUpE Kak O €IWHCTBE IMPHPOJbI, 4YeJOBEKa M OOLIeCTBa, B TMO3HAHUM MPHUPOTHBIX
3aKOHOMEPHOCTEH U peIIeHuH pobieM COXpaHEHUs IPUPOJAHOTO PaBHOBECHS;

yOeX1EHHOCTh B 3HAYMMOCTH OMOJIOTUHU /1 COBPEMEHHON IIMBUIIM3AIMU: 00ECTICUCHUS
HOBOT'O YPOBHS Pa3BUTHSI MEIUIMHBI, CO3/JaHUE MEPCHEKTHUBHBIX OMOTEXHOJIOIMH, CIIOCOOHBIX
pemaTh pecypcHble IpoOaeMbl pa3BUTHS YEIIOBEUECTBA, MOUCKA MyTEeH BbIXOJA M3 TI00abHBIX
9KOJIOTUYECKUX Ipo0seM 1 obecredeHus nepexoa K yCTOHUMBOMY Pa3BUTHIO, PallMOHAIBHOMY
MCTOJIb30BAHUIO IPUPOAHBIX PECYpCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB )KU3HU;

3aMHTEPECOBAHHOCTh B MOTY4YE€HUU OMOJIOIMYECKMX 3HAHUN B LEJAX MOBBIMLIEHUS 00IIen
KYJIbTYpbl, €CTECTBEHHO-HAyYHONW TI'PAMOTHOCTH, KAaK COCTaBHOM 4YacTH (PyHKIIMOHAJIBHOU
TPAaMOTHOCTH 00ydYaromuxcsi, GoOpMHUPYyEMOM NMPH U3YUCHUU OMOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJOB ITO3HAHMs, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CHIOCOOHOCTH HCHOJb30BAaTh IOJy4yaeMble 3HAHUS Ul aHalM3a U OOBSICHEHUS SIBICHUN
OKpY’KaIOIIeT0 MHUpa M TPOMCXOIAIIMX B HEM H3MEHEHHH, YMEHHE JelaTb OOOCHOBAHHBIC
3aKJIIOYEHHUsST Ha OCHOBE HAy4yHBIX (PAKTOB M MMEIOLIMXCS JAHHBIX C LEJIbI0 IOJYyUYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSATENBHO MCIOJIb30BaTh OMOJOTMUECKUE 3HAHUS IS PELICHUs
po6JIeM B peasibHBIX KU3HEHHBIX CUTYalUsX;

OCO3HaHHME LIEHHOCTH HAayYHOU AEATENIbHOCTH, TOTOBHOCTh OCYIIECTBIISTH IIPOCKTHYIO U
HCCIIEI0BATENIbCKYIO JEATENBHOCTh MHIANBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpa30BaHHUIO, K
aKTUBHOMY TIOJIYY€HHIO HOBBIX 3HAaHMM 1O OHOJOTMM B COOTBETCTBUH C IKM3HCHHBIMU
MOTPEOHOCTSAMH.

METAINIPEJMETHBIE PE3YJIbTATbBI

MertanpenmMeTHbIe pe3yibTaThl OCBOCHUsI ydeOHOro mpenmera «bruomorus» BKITIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHPOBO33PEHHUS OOYyYarOIIMXCS  MEKIUCUUIUIMHAPHBIC
(MeXnpeaMeTHbIC) OOIIEHAYYHBIC TIOHATHS, OTPAYKAIOIINE IIEIOCTHOCTh HAYYHOW KapTUHBI MUPa
)41 CHCI_II/I(I)I/IKy MCTOOOB IMO3HAHUS, UCIIOJIB3YCMBIX B €CTCCTBCHHBIX HAYKax (BeH_[CCTBO, SHEpru:,
SIBJICHHE, TpPOIecC, CHUCTeMa, HAay4HbId (DaKT, MPHUHIUIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHNe, HAOIIONEHUE, U3MEPEHHUE, HKCHEPUMEHT U IPYTUX), YHUBEpPCAIbHbIC
y4deOHbIe NeHcTBHsI (TI03HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJSTUBHBIC), 00€CIICUNBAIOIIHEC
(dbopMupoBaHne (QYHKIIMOHATHHON T'PAMOTHOCTH W COIMAILHOW KOMIIETCHIIUH OO0YYarOlINXCs,
CIIOCOOHOCTh o0yJaromuxcs UCTIOJIb30BaTh OCBOCHHBIC MEXTUCIUITHHAPHEIC,
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MHPOBO33PEHUYECKHE 3HAHUS U YHHBEpCalbHble YydeOHble [EHCTBUS B IIO3HABATEIbHOU U
COLIMAJIbHOM ITPaKTHKE.

MeTtanpeameTHble pe3yibTaThl OCBOCHHUS MPOTpaMMbl CPEJHETro 00Iero oopa3oBaHUS
JOJKHBI OTPaXKaTh:

OBi1aieHHe YHMBEPCAJIbHBIMU YUeOHbIMH MO3HABATEIbHBIMH [1€HCTBUSIMU:

1) 6a30Bble JIOTHYECKHUE eI CTBUSA:

CaMOCTOSITENIbHO (POPMYJIUPOBAaTh M aKTyalH3UpOBaTh MpodieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh NP OCBOEGHMU 3HAHUN MPUEMBI JOTMYECKOrO0 MBIIUICHHUS (aHalu3a,
CHHTE3a, CpaBHEHMA, KIAacCUPUKAIMHU, OOOOIIECHUsS), PACKPBIBATh CMBICT OHOJOTHYECKUX
MOHATHH (BBIIEIATH UX XapaKTEepHbIE PU3HAKYU, YCTAHABIMBATH CBSI3U C IPYTUMH MOHATHIMH);

ONpeNeNiATh LEeTH ACATENIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUU HX JOCTHXKCHHS,
COOTHOCHUTB PE3YyJIbTaThl AESITEILHOCTHU C MOCTABICHHBIMU LIETISIMU;

UCTIOJIb30BaTh OMOJIOTUYECKHE TMOHATUS AN OOBSICHEHUS (PAKTOB M SBICHUNA KHBOMH
MIPUPOJIbI;

CTPOWUTH JIOTUYECKHE pacCyXIeHHUA (MHIYKTUBHBIC, MACIyKTHBHbBIC, IO AHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH UM MPOTUBOPEUHS B PACCMaTPUBAEMBIX SIBICHUSX, (OPMYIHPOBATH
BBIBOIBI M 3aKJIIOUCHHS;

MPUMEHSATh CXEMHO-MOJIENIbHBIE CPE/ICTBA ISl MPEACTABIICHUS CYIIECTBEHHBIX CBS3EH U
OTHOLICHUH B M3Y4YaeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TAKKe MPOTUBOPEUMI pa3zHOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaTbiBaTh IUIAaH peIIeHUs MpoOJieMbl C yduy€TOM aHalIM3a WMEIOIIUXCS
MaTepHaIbHBIX 1 HEMAaTePHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESTEIBHOCTb, OLCHUBATH COOTBETCTBUE PE3YJHTATOB LIEISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITENbHOCTH;

KOOPJAMHUPOBATh W BBHINOJHATH PAa0OTy B YCIOBUSIX pEalbHOrO, BUPTYaTbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE NPH PEILICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCCIEA0BATEIbCKHE JeHCTBUS

BJIaJIETh HAaBbIKAMH y4eOHO-MCCIICOBATENLCKOW U NMPOEKTHON JEATEIbHOCTH, HAaBBIKAMHU
paspenieHus npodsieM, CoCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY HOUCKY METOOB
peleHus MPaKTHYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHBIX METOI0B MTO3HAHUS;

UCIIOJIb30BaTh PA3IMYHbIE BHJIbI JEATEIHHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIpeTalny, NpeoOpa3oBaHUI0 M NMPUMEHEHHIO B YYEOHBIX CHTyalUsX, B TOM YHCIE IPH
CO3IaHUU YYEOHBIX U COI[MAIbHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIM TUI MBIIIJICHUS, BIIAJICTh HAYYHON TEPMUHOJIOTUEH, KITIOUEBBIMH
MOHSTUSIMH U METOJIaMU;

CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIC 33a/la4Ml B 00Pa30BATEINBHON JESATEILHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBIABIISITh TPUYMHHO-CIICJICTBEHHBIE CBS3M W aKTyaJIM3HpOBAaTh 3ajlady, BbIIBUTATb
runore’y e€ peleHus, HaxXxOIWTh apryMEHThl MJisi J0Ka3aTeNbCTBA CBOUX YTBEPXKICHHIA,
3aaBaTh MapaMeTPhbl U KPUTEPUU PELICHUS;

aHAIM3UPOBATh IMIOJIyYEHHbIE B XOJE€ pEIICHUs 3aJayd pe3yJbTaTbl, KPUTHUECKH
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATH IEJICHANPABICHHBIA MMOMCK IEepPeHoca CPEACTB U CIOCOOOB ACHUCTBUS B
po¢eCCHOHATBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHUS B TMO3HABATEIbHYI0 U MPAKTUYECKYyl0 00jacTu
KHU3HECSATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 PA3HBIX NMPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIEH, IpeajiaraTb OpPUTMHAJIbHBIE TMOAXOAbI U PEIICHUS, CTaBUTh
poOJIeMBI U 3a[1a4H, TOMYCKAIOIIHNE albTepHATHBHbIC PEILICHHS.
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3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B Pa3IMYHBIX MCTOUYHUKAX MH(opMaiuu (Tekcre ydeOHOro mocoows,
HAy4YHO-TIOMYJISIPHON JUTEpaType, OMOIOrMYECKUX CIOBapsX U CIPAaBOYHUKAX, KOMIBIOTEPHBIX
0a3ax naHHBIX, B VIHTEepHeTe), aHAIM3UPOBaTh HMH(DOPMALMIO pPa3IUYHBIX BHIOB U (opM
MIpe/ICTaBIEHUs], KPUTUUECKHU OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

(dbopMyaHpOBaTh 3ampochl M MPUMEHATH Pa3IUYHBIE METOJbl NMPH TMOUCKE U OTOOpe
OMOJIOTHYECKOW MH(POPMAIIHH, HEOOXOIUMOM JIJIsl BRITIOJIHEHHsI YUEOHBIX 3a]1a4;

npruoOpeTaTh OMBIT HMCIOJIB30BaHUS MH()OPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEpUICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHUS PA3INYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIBHO BBIOMPATh ONTHUMAJIbHYI0 (HOpMYy MpPEICTaBICHUS OHOJIOTHUYECKON
nH(popmanuu (CXembl, TpapuKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTOE);

UCTIOJIb30BaTh HAayYHBIA S3bIK B KauecTBE CpEJICTBA INpH paboTe ¢ OUOJIOTHYECKOU
uHpopMalvel: MPUMEHATh XUMHUYECKUEe, (QU3MUECKHe M MAaTeMaTUYeCKHUe 3HAKHM M CHUMBOJIBL,
dbopMynbl, a0OpeBHATYypy, HOMEHKIATYpy, HCIOJb30BaTh M MPEOoOpPa30OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJISITHOCTH;

BJIAJIETh HABbIKAMHM pAcClO3HAaBaHMA W 3alIUTHl UHPOpPMALUH, HH(POPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH e CTBUSAMU:

1) oOmenme:

OCYILECTBJIATh KOMMYHHUKAIIUHN BO BCeX chepax KU3HHU, aKTUBHO y4acTBOBATh B JTHAJIOTE
WIM JUCKYCCHH IO CYIIECTBY 00CY»KAaeMoil TeMbl (yMEHHE 3aJlaBaTh BOIMPOCHI, BHICKA3bIBAThH
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHHUS MpeiaraeMoil 3aJayd, YYHUTBIBaTh WHTEPECH U
COTJIaCOBAaHHOCTb MO3UIUH IPYTUX YYACTHUKOB AUAJIOTA WIH JUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CPEACTBAa OOIICHUS, NMOHMMATh 3HAUEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CUTYallUl, YMETh CMSATYaTh KOHQIUKTHI U
BECTH IIEPETOBOPHI,

BJIQ/IETh Pa3jIMYHBIMHM CIIOCOOAMU OOIIEHUS U B3aUMOJACHUCTBUSA, MOHMMATh HAMEPEHHUS
IPYTUX JIOACH, IPOSIBIATh YBAXKUTEIHHOE OTHOIICHHWE K COOECeTHUKY U B KOPPEKTHOH (opme
(hopMyIHpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C MCIIOIB30BAHMEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHaA 1eSITeJIbHOCTD:

MOHUMATh U MCIIOJIB30BATh MPEUMYIIECTBA KOMaHIHOW W MHIMBUIYaJIbHOM paboOThl Mpu
pemeHnn OMoJIorudeckor mpodaeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS I'PYMIIOBBIX
(dhopm B3arMOICUCTBHSI TIPU PEIICHUH YUeOHOW 3a1a4H;

BBIOMPATh TEMATHKY M METOJbl COBMECTHBIX JEHUCTBHM C y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)J10T0 4jieHa KOJIJIEKTUBA;

NPUHUMATh eI COBMECTHOM [€ATeIbHOCTH, OpPraHU30BbIBATH U KOOPJMHHUPOBATH
JNEUCTBUA MO €€ JOCTHMXKEHMIO: COCTaBJIATH IJIaH JEWCTBUH, paclpeiesisiTh PO € y4ETOM
MHEHHMI YYaCTHUKOB, 00CYXaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OILICHMBATh Ka4e€CTBO CBOETO BKJIA/a U KaXKJOT0 YYaCTHHKA KOMaH/bI B OOLIHI pe3yibTart
10 pa3pabOTaHHBIM KPUTEPHUSIM;

npesaratb HOBBIE MPOEKTHI, OLIEHUBATHh WJEU C MO3UIMHA HOBU3HBI, OPUTHHAIBHOCTH,
IIPAaKTUYECKON 3HAYMMOCTH;

OCYUIECTBIIATh MO3UTHBHOE CTPAaTErMUeCKOe TIOBEJEHUE B PAa3IUYHBIX CHUTYyalUsX,
MPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, OBITh HMHUIIMATHBHBIM.

OBi1aieHHe YHMBEPCAJIbHBIMH PeryJJsiTHBHBIMU JAeiiCTBUAMM:

1) camoopranusanus:

UCIIONIb30BaTh OMOJIOTHYECKHE 3HAHUS IS BBIABICHUS MPOOJEeM M HMX pEIIeHUS B
KM3HEHHBIX M yUEOHBIX CUTYalHAX;
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BbIOMpaTh HA OCHOBE OMOJIOrMYECKHUX 3HAHUI 1IeJIeBbIE M CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M MOCTYIKAX I10 OTHOLIECHUIO K JKUBOW NPUPOJE, CBOEMY 3JO0POBBIO U 310POBBIO
OKPYKaIOIIHNX;

CaMOCTOATENIBHO OCYIIECTBIIATh MO3HABATENIBHYIO JESTEIBHOCTD, BBIABIATH MPOOJIEMBI,
CTaBUTb H (POPMYJIHPOBATH COOCTBEHHBIC 3aJadydl B O0Opa30BaTEIBHOM JESITEIBHOCTH U
KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEIbHO COCTaBIISATh TUIaH PEIICHUs MPOOIEMBbI C YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

J1aBaTh OLIEHKY HOBBIM CUTYALMIM;

pacIIMpsATh paMKU Y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHHN;

JieaTh OCO3HAHHBIN BHIOODP, apryMEHTUPOBATh €T0, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSBICHUIO IMIMPOKOM OSpyAMIIMH B pa3HbIX
00JacTsIX 3HaHUH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTeIbHBINA U KYJIbTYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTyallUsiIM, BHOCUTb KOPPEKTUBBI B JAESITEIBHOCTb, OLICHUBATbH
COOTBETCTBHUE PE3YJIbTATOB LIETSIM;

BJIaJICTh HaBbIKAMH MTO3HABATEIBHOM peIeKCHN KaK OCO3HAHMS COBEPIIAEMBbIX NEHCTBUI
Y MBICIIUTENBHBIX MPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHMI, UCIIOJIb30BATh MPUEMBI pediieKkcun
JUISL OLIGHKU CUTYAallud, BBIOOPA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHHUS 10 UX CHUKECHHUIO;

IIPUHUMATh MOTHBBI M ApIYMEHTBI JPYIUX IPU aHAJIN3€E PE3YJIbTaTOB EATEIbHOCTH;

3) npuHsaTHE Ce0s U APYIruX:

NPUHUMATD ceOs, TOHUMAsi CBOM HEJOCTATKU M JOCTOMHCTBA;

MIPUHUMATh MOTHBBI U ApTyMEHTBI IPYTUX IIPY aHAJIU3€ PE3yJIbTaTOB IESITENbHOCTH;

NPU3HABATh CBOE MPaBO U MPaBO APYTUX Ha OMINOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYTOro YEIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpeameTHbie pe3ynbTaThl 0OcBoeHUs porpammbl COO no 6uosoruu Ha 6a30BOM YPOBHE
BKIIIOUAIOT crienuduyeckue st yaeOHoro npeamera «buonorus» HayyHbIe 3HAHHS, YMEHUS U
CrocoObl JEHCTBUM 1O OCBOCHHUIO, HWHTEPHpPETAllMd W MPeoOpa3oBaHUI0 3HAHWUW, BHJIBI
JESTEIBHOCTH 0 TIOJYYEHUIO HOBOTO 3HAHMS W MPUMEHEHHIO 3HAHWN B PA3JIMYHBIX YYEOHBIX
CUTyallUsX, a TaKKe B pEalbHBIX JXU3HEHHBIX CHUTyallUsiX, CBA3aHHBIX ¢ Ouomoruei. B
MporpaMMe MpeIMETHBIC Pe3yIbTaThl IPEICTABICHBI IO TOJaM 00yUYeHUS.

[IpeameTHbIe pe3ynbTaThl OCBOEHHUs ydeOHoro mpeamera «buonorus» 6 10 knacce
JOJKHBI OTpakaTh:

c(hOpMHUPOBAHHOCTh 3HAHMA O MECTE€ M POJIM OHUOJIOTMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBCHHBIX HAayK, B (DOPMHpPOBAaHMHM COBPEMEHHOH €CTeCTBEHHO-HAYYHOH KapTUHBI MHUpa U
Hay4YHOTO MHUPOBO33PEHHUS, O BKJIA/I€ POCCHMCKUX U 3apyOeKHBIX yUEHBIX-OMOIOTOB B pa3BUTHE
Oouosoruu, PyHKIMOHAIBHON rPaMOTHOCTH YEJIOBEKA JJIs PEIICHUS )KIU3HEHHBIX 3a/1a4;

YMEHHE PAacKpbIBaTh COJIEp KaHUe OMOJIOTHYECKUX TEPMUHOB M MOHSTHIA: JKU3Hb, KJIETKa,
opranusM, MeTa0oiau3M (0oOMeH BeIeCTB M IpEBpalleHHE HHEpPruu), TOMEeocTas
(camoperynauus), ypOBHEBas  OpraHM3alMsl JKUBBIX  CHCTEM, CaMOBOCIIPOW3BEICHUE
(penpoaykiust), HACJIEICTBEHHOCTb, U3MEHUYUBOCTb, POCT U Pa3BUTHE;

yMEHHE u3Jaratb OWOJIOTMYECKHE TeOopuu (KJIETOYHAsi, XpPOMOCOMHAasi, MyTallOHHas,
LEHTpaJIbHAas J0rMa MOJIEKYJsipHO# Ouonorum), 3akousl (I. Menpens, T. Moprana, H. U.
BasuioBa) u yueHus (o meHTpax MHOT00o0pasusi U MPOUCXOXKICHUS KyJIbTYpHBIX pacternit H. 1.
BasuioBa), onpenenaTb rpaHUIbI KX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BJIaJIeTh METOJaMU HAyYHOTO MO3HAHUS B OMOJOTHU: HAOJIOJIEHUE U OMUCaHHUE
KUBBIX CHCTEM, IMIPOLIECCOB M SIBICHUW, OpraHu3anus ¥ MPOBEICHUE OHOIOTHYEeCKOTro
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SKCIIEPUMEHTA, BBIABM)KCHHUE THUIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU
BEITMYMHAMHU, OOBSICHEHHE IOJIYYCHHBIX pPE3YyJbTaTOB, WCIIOIH30BAHHBIX HAYYHBIX MOHSITHH,
TEOpHUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YIbTAaTOB;

YMEHHE BBIICIATH CYIIECTBCHHBIC MPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT M JYKAPUOT,
OJTHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIECCOB: 0OMEHa BEIECTB U
NPEBpaIlleHUs] PHEPTUU B KIETKE, (POTOCHHTE3a, IUIACTHYECKOTO M 3HEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeW03a, OIJIOIOTBOPEHHSI, PAa3MHOKEHHSI, UHANBUAYAIBHOIO Pa3BUTHUS
opranusma (OHTOT€HE3);

yMEHHE NMPUMEHSATH MOIYYeHHbIE 3HAHUS 111 00BICHEHUSI OUOJIOTMYECKUX MPOLIECCOB U
SIBIICHUH, TSI IPUHSATHS MPAKTUICCKUX PEIICHUH B TOBCEIHEBHOM )XKU3HU C LETbI0 00eCIIeYeHHS
0€30MacHOCTH CBOEr0 3JI0POBbS U 370POBbSI OKPYKAIOIIUX JIIOJEH, COOJIIOJIEHUS HOPM
IPaMOTHOTO TOBEJEHHUS B OKPYXAIOIIEH NPUPOIHONW Ccpeae, MOHMMaHHE HEOOXOJUMOCTH
WCIIOJIb30BAaHUS TOCTHKEHUM COBPEMEHHON OMOJOTMU M OMOTEXHOJIOTWH Ui pallOHAIBHOTO
MIPUPOIOTIONB30BAHUS;

yMEHHE pelaTh JJIEMEHTapHble TE€HETHYECKHe 3a7aud Ha MOHO- U JUTrHOpUIHOE
CKpEIIMBaHKE, CIEIUICHHOE HACleIOBaHNE, COCTABISATh CXEMbl MOHOTHOPHUIHOTO CKPEIUBAHUS
JUISL TIpe/icKa3aHus Hacle0BaHUS ITPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOIHATH Ja0OpaTOpPHBIE U MpaKTHYECKUe PabOoThl, cOOII0AATh MpaBuUia MpU
paboTe ¢ ydeOHBIM U TabOpaTOPHBIM 000pPYA0BAHUEM;

YMEHHE KPUTUYECKH OICHHBATh U HHTEPIPETHPOBATH WH(MOPMALUIO OHUOJIOTHYECKOTO
CoJlep)KaHHus, BKIIIOYAIOILIYIO IICEBJAOHAyYHbIE 3HAHHUS U3 Pa3jIMYHbIX HCTOYHUKOB (CpelcTBa
MaccoBOW MH(pOpPMAINH, HAYIHO-TIOMYJISIPHBIE MaTEePHAIIbl), STHUECKHE ACTIEKTHl COBPEMEHHBIX
UccreoBaHui B OMOJIOTUH, MEAUIIMHE, ONOTEXHOJIOTHH;

yMEHHE CO37aBaTh COOCTBEHHbIE THUCHBMEHHBIE M YCTHBIE COOOIICHHS, 0000IIas
Ounojoruueckyro UHGOPMALMI0O M3 HECKOJbKUX HMCTOYHHMKOB, TIpPaMOTHO HCIIOJIb30BaTh
MOHATUIHBIN anmapat OUOIOTHH.

[IpeameTHBIe pe3ynbTaThl OCBOEHUsA ydeOHoro mpenmera «buosorus» 6 11 knacce
JTOJIKHBI OTPaXKATh:

c(hOpMHUPOBAHHOCTh 3HAHMA O MECTE€ M POJIM OHUOJIOTMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHMHM COBPEMEHHOH €CTeCTBEHHO-HAYYHOH KapTUHBI MHUpa U
Hay4YHOTO MHUPOBO33PEHHUS, O BKJIA/I€ POCCUMCKUX U 3apyOeKHBIX yUEHBIX-OMOIOrOB B pa3BUTHE
Oouosoruu, PyHKIMOHAIBHON rPaMOTHOCTH YEJIOBEKA JJIs PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pACKpbIBaTh COJEp)KaHHE OHOJOTHYECKUX TEPMUHOB U TMOHATHUN: BUJ,
MOMYJISALINS, reHooH, SBOJIOLIHS, JBIDKYIIIHE CHUIIBI (paxTopsr) DBOJIIOIINH,
MPUCTIOCOOJIEHHOCTh OPTraHW3MOB, BHI000pa30BaHUE, SKOJOTHUYECKHE (AKTOPBI, IKOCHCTEMA,
MPOJYIEHTHI, KOHCYMEHTBI, pEIYyIEeHThl, [N NHUTAHHUS, OSKOJOTHYecKas MHpaMuia,
OouoreorieHo3, onocdepa;

yMEHHE Wu3Jarath OuolloTHYecKue Teopuu (dBomonmoHHas Teopuss Y. JlapBuHa,
CUHTETUYECKas TEOPHUs IBOJIIOIIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoncrsa K. M.
bapa, uepenoBaHus IiaBHbIX HampaBieHUd u myTeil 3Bomonuu A. H. CeeproBa, ydeHHs O
6uoctepe B. 1. Bepnaackoro), onpenensTb rpaHULIbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BJIAJIETh METOJaMU HAYYHOTO MO3HAHUS B OMOJIOTHU: HAOIIOIEHUE U OMHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB M SIBICHUN, OpraHu3alnus M MPOBEJEHHE OHOIOrHYEeCKOro
OKCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYYCHHBIX PpPEe3YyJbTaTOB, HCIOJb30BAHHBIX HAYYHBIX MOHSTHMH,
TEOpUH M 3aKOHOB, YMEHHE JIETaTh BHIBOIbI HA OCHOBAHUU TOJTYUYCHHBIX PE3YIHTATOB;

YMEHHE BBIIENATh CYIIECTBEHHBIE NPU3HAKM CTPOEHUS OHOJOTHYECKHX OOBEKTOB:
BUJIOB, MOIYJIALUH, MPOIYIEHTOB, KOHCYMEHTOB, PEIyIIEHTOB, OMOTCOLEHO30B U 3KOCHCTEM,
OCOOCHHOCTM  NPOIECCOB:  HACIEACTBEHHONM  HM3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BU000pa30BaHusl, MPUCTIOCOOJIEHHOCTH OPraHU3MOB, JACHCTBUS HKOJOTHUECKUX (DaKTOPOB Ha
OpraHU3MBbI, IEPEHOCA BEIIECTB U MOTOKA YHEPTUU B IKOCHCTEMAX, aHTPOIOTeHHBIX U3MEHEHUN
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B DKOCHCTEMAaX CBOEW MECTHOCTH, KPYroBOpOTa BEIIECTB M OHMOTCOXMMHUYECKHX IMKJIOB B
ouocdepe;

yMEHHE NMPUMEHSATH MOIYYeHHbIE 3HAHUS U1 O0OBACHEHUSI OMOJIOTMYECKUX MPOLIECCOB U
SIBIICHUH, IS IPUHSATHS MPAKTUIESCKUX PEIICHUH B TOBCEIHEBHOM KU3HU C LETbI0 00eCIIeYeHHUS
0€30MacHOCTH CBOEr0 3J0POBbS U 370POBbSI OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUs HOPM
TPaMOTHOTO TOBEACHHUS B OKpPYKAIOIICH MPUPOJAHON Cpele, MOHMMaHHe HEO0OXOIUMOCTH
UCIIOJIb30BaHUS JTOCTHXKEHU I COBpEMEHHOU Ouoaorun s palroHaIbHOTO
MIPUPOIOTIONB30BAHUS;

YMEHHE pellaTh AJIEeMEHTapHble OMOJIOTMYECKUE 3aJlauyM, COCTAaBJISITh CXEMbI IEpeHoca
BEILIECTB U SHEPIUU B IKOCUCTEMAX (LIETIH MUTAHUS );

yYMEHHE BBIMOJIHATH Ja00paTOpHble U MpaKTUYecKue paboThl, COOMIOAATh MpaBuiIa MpH
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000pYyI0OBAaHUEM;

YMEHHE KpPUTHYECKH OIICHHBAThb M HHTEPIPETUPOBATh MHGOPMALUIO OHOJIOTHYECKOTO
CoJlep KaHus, BKIIIOYAIONIYIO TICEBJAOHAYYHBIC 3HAHUS W3 Pa3IUYHBIX HCTOYHUKOB (CpelcTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepuaibl), pacCMaTpUBaTh TJI00ATbHBIC
HKOJIOTUYECKUE MPOOJIEMbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOILEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

yMEHHE CO37aBaTh COOCTBEHHbIE THUCHBMEHHBIE M YCTHBIE COOOIICHHs, 0000IIas
Ouosjoruueckyro UHGOPMALMI0O M3 HECKOJbKUX HMCTOYHHMKOB, TIpPaMOTHO HCIIOJIb30BaTh
MOHATUIHBIN anmapat OUOIOTHH.
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TEMATHYECKOE INIAHUPOBAHUE

10 KJIACC
KosuvecTBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM uaeKkTpoHHbIe (U(POBHIE)
n/n NMPOrpamMmblI Bcero Konrpoapntie | Ipakririeckite o0pa3oBaTe/ibHbIE Pecypchl
padoThbI padoTsI
1 buonorus kak Hayka 3 0.5 bubamoreta LIOK
https://m.edsoo.ru/7f41¢292
2 JKuBble cHCTEMBI M X OPTaHU3aLIHs 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢292
3 XUMUYECKUN COCTaB U CTPOCHUE KIIETKH 20 1 1 bubamorexa LOK
https://m.edsoo.ru/7f41¢292
4 KuzaenesTeILHOCTD KIETKHU 10 bubmorexa HOK
https://m.edsoo.ru/7f41¢292
5 Pa3sMHOXeHNE M MTHAMBUAYAIIBHOE PA3BUTHE g | | bubnuoreka [IOK
OpTraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTS H HI3BMEHUUBOCTh 18 1 15 bu6nunorexa [IOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
7 Cenekust opranu3mMoB. OCHOBBI 7 bubmuorexa [HOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
butmmoreka [IOK
8 Peseparioe Bpems ! https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68 3 4
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TEMATHYECKOE IIVTAHUPOBAHUE

11 KJIACC
KoanuyecTBo yacos
Ne HaunmeHoBaHMe pa3/ie/ioB U TeM DJIeKTpOHHbIe (LM (pPOBbIE)
Kontpoabubie | IlpakTuueckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTbI padoThI
| N BOIOLIONHAS GHOMo 9 | bubmuorexa [JOK
B HOHHAs OMOJIOTHUS
ot . https://m.edsoo.ru/7f41cc74
butmmoreka [IOK
2 B 0.5
O3HUKHOBEHHE U Pa3BUTHUE KU3HU Ha 3eMJie 9 https://m.edsoo.ru/7f41cc74
3 0 - 5 1 bubmuorexa [JOK
PTaRHSMBL H Okpyarottiad cpeaa https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ 3KOJIOTHYECKUE CUCTEMBI 9 bubamorexa LOK
B https://m.edsoo.ru/7f41cc74
5 PeseDBHOE Bbe ) bubnuorexa [JOK
BHOE BpeMs
P P https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 0 2.5
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YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA3OBATEJBHOIO
MPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA

* buonorus, 10 xnacc/ [laceunuk B.B., Kamenckuii A.A., PybmoB A.M. u apyrue /Ilox
pen. [Naceunnka B.B., AkimmonepHoe obmiectBo «3gatensctBo «IIpocBemenune»

* buonorus, 11 xnacc/ [laceunuk B.B., Kamenckuii A.A., Pybmos A.M. u apyrue /Ilox
pen. [Naceunnka B.B., AkimmonepHoe obmuiectBo «M3natensetBo «IIpocBemenune»

METOAUYECKUE MATEPUAJIBI JIUIA YYUTEJIA

IHUDPPOBBIE OBPA3OBATEJIbHBIE PECYPCblI U PECYPCbl CETH
HUHTEPHET

- https://lesson.edu.ru/

- https://resh.edu.ru/

- https://m.edsoo.ru/

- https://uchebnik.mos.ru/
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