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IHHOACHUTEJIBHAS 3AIIMCKA

PaGouass mporpamma ydeOHOTO TIpenmera «Omomorusi» 10 - 11 kmacchl,
coctaBieHa ans yvammuxcess 10 - 11 kmaccoB Ha 2023 - 2024 y4eOHbIN rox Ha
OCHOBaHUH:

. ®denepanbHoro 3akoHa Poccuiickoit @eaeparuu ot 29 nexadbpst 2012 roma Ne
273 — @3 «O06 obpazoBanuu B Poccuiickoit denepaum.

. dI'oC COO (2022 1).

. OcHOBHOM 00pa30BaTEIbLHON MPOTPaMMBI CPETHEro OOIIero oO0pa3zoBaHUs
MBOY «KapapimoBckas CIIy.

. VYyebnoro miana MBOY «Kapasimosckast CIL» Ha 2023 - 2024 yueOHBIH
rof.

. PaGoueit mporpammel Bociutanust MbOY «KapasimoBckast CLLD».

[Ipu pa3zpaboTke mporpaMmbl MO OHOJOTHH TEOPETUUECKYI0 OCHOBY IS
OTIpE/ICNICHNUs] TIOAXOM0B K (POPMUPOBAHUIO COJECPKaHUS Y4YEOHOTO TMpeaMeTa
«buonorus» coctaBwiIM: KOHIENTyaidbHble mnonoxkenus @OIOC COO o
B3aMMOOOYCJIOBJICHHOCTH  II€JICH, COACp)KaHMS, pPE3yJbTaToB OOydYeHHs U
TpeOOBaHUM K YPOBHIO MOJTOTOBKH BBITYCKHUKOB, MOJIO0KEHUSI 00 OOIIMX IENSIX U
MPUHINNAX, XapPaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBbI CPEIHETO
obmero obpasoBanus B Poccuiickoit denmepanun, a TaKXKe IOJIOKEHUS O
cnenuuke 6Moaoruu, €€ 3HaUeHUU B MTO3HAHUU KMBOU MPUPOABI U 00ECIIEUeHUH
CYILIECTBOBaHUS ueloBeYecKoro ooiectBa. CornacHO Ha3BaHHBIM TMOJIOKEHUSIM,
OTIpE/ICIICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma no Guosioruu MaéT MpecTaBIeHUE O LEeNsX, 00 o0IIelt cTpareruu
oOy4eHMsI, BOCHUTAHUS W Pa3BUTHUS OOYyYAIOIIUXCS CPEACTBAMHU Y4EOHOTO
npeametra «buonorusy», onpeaensieT 00s13aTeIbHOE NPEIMETHOE COIECPIKAHUE, €ro
CTPYKTYpy, pacmpeiesieHue Mo pasaeiaaM U TeMaM, pPEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh U3YYEHUSI yueOHOTo Marepuaia ¢ y4ETOM MEKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKU 00pa30BaTEIBLHOIO MPOIECCa, BO3PACTHBIX
0COOEHHOCTEN 00yYaroIuXxcsl.

B nporpamme mo OuomormM Tak)Ke YYMUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM M IPEAMETHBIM pe3yjbTaram
oOydyeHuss B (HOPMUPOBAHHWM OCHOBHBIX BHJOB y4e€OHO-IIO3HABATEIHHOM
NEATeNbHOCTH/Y4eOHbIX JIEUCTBUN OOY4YarONIMXCsl MO OCBOCHUIO COJEp KaHUs
OMOJIOTHYECKOTO 00pa30BaHUSI.

B nporpamme no 6monorun (10—11 kimaccel, 6a30BBI YPOBEHb) peaIM30BaH
MPUHIAN TMPEEMCTBEHHOCTH B M3y4YeHHM OWojorum, Oyarojmaps 4emMy B Hel
MPOCMATPUBAETCSl HAMNPABICHHOCTh HA pa3BUTHE 3HAHUM, CBSA3AaHHBIX C
dbopMupoBaHUEM €CTECTBEHHO-HAyYHOIO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTALUN JTUYHOCTH, IKOJIOTHUYECKOTO MBIILICHHUS, IPEICTABICHUI O 310POBOM



oOpa3e KU3HU U OEpEeKHBIM OTHOILIEHHWEM K OKpYXalollled MPUPOIHOU cpene.
[TosTomMy Hapsimy ¢ u3ydeHUEM OOIEOUOIOTHUYECKUX TEOPUM, a TaKXKe 3HAHUU O
CTPOEHUU KUBBIX CUCTEM Pa3HOTO PaHra U CYUIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MpOTrpaMMe MO OMOJIOTUU YAEIIEHO BHUMAHWE HMCIOJIb30BAHUIO
NOJIYYEHHBIX 3HAHUU B TIOBCEHEBHOM KU3HU JJIs PEIICHUS NPUKIAIHBIX 33134, B
TOM 4uciie: NpopUIAKTUKKA HACICACTBEHHBIX 3a00JIeBaHUN YEJIOBEKA, MEIUKO-
TeHETUYECKOTO KOHCYJIBTUPOBAaHUSA, 000CHOBAHMS SKOJIOTUYECKHU 11€JI€CO00Pa3HOTO
IIOBEJICHUS B OKPYXKAIOLIEH NPUPOJHOU Cpelle, aHajln3a BIUSHUSA XO3SIMCTBEHHOU
NEATEIHOCTH YEJIOBEKa HA COCTOSHUE MPUPOAHBIX U UCKYCCTBEHHBIX IKOCHUCTEM.
VYceuneHne BHUMaHMS K NPHUKIAJAHOM HAMpaBiI€HHOCTH YYEeOHOro MpeameTa
«buonorusiy TPOAMKTOBAHO HEOOXOAMMOCTBHIO OOECIICYCHHS YCIOBHM IS
pEIICHHs OTHON M3 aKTyaJIbHBIX 3a/1a4 [IKOJBHOTO OMOJIOTMYECKOTO 00pa3oBaHus,
KoTopass — mpeanonaraer  GopMHUpOBaHHUE Yy  OOYYalOIIUMXCS  CIIOCOOHOCTH
aJanTUpPOBaTbC K M3MEHEHUSM JIMHAMHYHO PAa3BUBAIOLIETOCS COBPEMEHHOTO
MHUpa.

buonoruss Ha ypoBHE cpemHero o0OIero 0o0pa3oBaHUsS 3aHUMAET BaXKHOE
mecto. OHa obOecneunBaeT (OpPMHUpPOBAHUE Yy OOYHAIOMIMXCS MPEACTaBICHUN O
HAayYyHOM KapTUHE MHUpa, pacUIMpsieT U 0000IIaeT 3HaHUS O KUBOM IpHUpoOnE, €€
OTJUYUTEIbHBIX MPU3HAKAX — YPOBHEBOM OpraHu3allid U 3BOJIOIMUHU, CO3MAET
yCJIOBMSI  JUIS: TIO3HAHUSA  3aKOHOB  JKMBOM  TpHponbl, (HOpPMHpPOBAHUS
(YHKIIMOHANBHOW T'PaMOTHOCTH, HABBIKOB 370POBOTO M 0e€30MacHOro oobpasa
KHU3HU, YKOJOTUUECKOTO MBIIIJICHHUS, [IECHHOCTHOTO OTHOUIEHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

bonbiioe 3HaueHne GMONOTHUS UMEET TaKXKe ISl pEICHUSI BOCTIUTATEIbHBIX U
pa3BUBAIOIIMX  3a7ady  cpeaHero  oOmero  oOpa3oBaHUs,  COIMAIM3ALUU
oOyuaromuxcs. M3yuenue Ouonoruu obecnednBaeT yclioBUs Ui (pOpMUpPOBaHUS
WHTEJUICKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX W WH(OPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKOW KYJIBTYpPhI, CIIOCOOCTBYET HMHTETPAIlMM OHOJIOTHYECKUX 3HAHHUHM C
NPEJICTABICHUSMH U3 JPYTUX Y4€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUH
u reorpaguu. HazBaHHble MONOKEHUS O MpPEJHA3HAYEHUH Y4eOHOro mnpeamera
«buomorus» COCTaBWJIM OCHOBY [UJISi OMPEICICHHS TIOAXOIOB K OTOOpY W
CTPYKTYPUPOBAaHHUIO €r0 COACpKaHMs, IMPEJACTABICHHOTO B IporpaMMme IO
ouooruu.

Ot6op conmepxanusi yuyeOHoro npeamera «buosnorus» Ha 0a30BOM YpPOBHE
OCYLIECTBIEH C MO3ULUKA KyJIbTYypOCOOOpPa3HOro NOAX0/Ia, B COOTBETCTBUU C
KOTOPbIM 0Oydaromuecs: JTOJDKHBI OCBOUTH 3HAHUS M YMEHHUSA, 3HAYUMbIC IS
dbopmupoBaHusi 0OIIEH KyJabTYpbl, OINpPEACNSIONINEe aJIeKBaTHOE IOBEACHUE
YeJIOBEKa B OKPYXKaIOIIeH MPUPOIHOM cpene, BOCTPeOOBaHHBIE B MOBCEIHEBHOM
KU3HU M TPAKTUUYECKON nesaTeabHOCTH. Oco00e MeCTO B 3TOM CHCTeMEe 3HAaHUM



3aHHUMAIOT 3JIEMEHTHI COIEP)KAHUS, KOTOPBIE CIIy’KaT OCHOBOM JJ1s1 (POPMUPOBAHUS
MIPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHE MHpAa U
IEHHOCTHBIX  OPUEHTAlUSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHH3aI[UH
OuosIornuecKoro 00pazoBaHuUsl.

CrpykTypupoBaHue colepkaHusi y4eOHOro marepuajna B Iporpamme IIo
OMOJIOTMM OCYIIECTBIEHO C Y4YETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTIIMYUTENbHBIX OCOOCHHOCTSX KUBOW MPUPOJBI, O €€ YPOBHEBOI OpraHu3alluu U
HBOJIIOLMU. B cOOTBETCTBUU € 3TUM B CTPYKType yueOHoro npenmera «buomorus»
BBIJICJICHBI CIIEIYIOLIUE COAEPKATEIbHbIe JIMHNN: «bronorus kak Hayka. MeTonsl
Hay4yHOro mno3HaHus», «Kierka kak Ouosornueckas cucrema», «OpraHusMm Kak
Oouonornueckas cucrema», «CuctemMa U MHOTOOOpa3He OpPraHMYECKOTO MHUPay,
«OBOJIFOIUS )KUBOU IMPUPOABDY, « IKOCUCTEMBI U IMTPUCYLIUE UM 3aKOHOMEPHOCTI.

Ilenp m3yuenus ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBlIaJicHue  OOyYalollMMUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKLIHOHAIBHOM
OpraHu3allid >KMBBIX CHCTEM pAa3HOTO paHra M NOPHOOPETEHHE YMEHHI
UCIOJb30BaTh 3TU 3HAHUSA JJIsl TPAMOTHBIX JEHCTBUII B OTHOIIEHUH OOBEKTOB
’KUBOW MIPUPOJIBI U PELLICHUS Pa3INYHbIX KU3HEHHBIX IIPOOIIEM.

JlocTikeHne uenu usydyeHus: yuyeOHoro npeamera «buonorus» Ha 6a30BOM
YPOBHE 00€CIIEUNBAETCS PEIIEHUEM CIIEAYIOLINX 3a]au:

OCBOEHHE OOYYalOUIMMHCS CHUCTEMbl 3HaHMM O OHOJIOTMYECKUX TEOPHSIX,
YYEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBWIAX, CIYXKaIIUX OCHOBOU
st POPMUPOBAHMS MPEACTABICHUNA O €CTECTBEHHO-HAYYHOM KapTHHE MHpA, O
METOAAaX HAy4YHOTO MO3HAHMS, CTPOCHUU, MHOTOOOpA3UHd U OCOOEHHOCTAX KUBBIX
CUCTEM PA3HOIO YPOBHS OpPraHU3all{, BBIAAKOUIUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCIIEZIOBAHUAX B OMOJIOTUY;

(dbopMupoBaHuE y OOY4YAIOIIMXCS IMO3HABATEIBHBIX, HWHTEJUIEKTYaJbHbIX H
TBOPUYECKUX CIIOCOOHOCTEN B NIPOLECCE AHAIM3Aa JAHHBIX O MyTSIX Pa3BUTHUS B
OMOJIOrMH HAay4yHBIX B3IIAZOB, WJACH M NOAXOAOB K H3YyUEHHUIO YKUBBIX CHUCTEM
Pa3HOIO ypOBHS OpraHu3aluy;

CTAHOBJIICHHE Yy oOOyyaromuxcsi oOwmeld KylbTypbl, (YHKIMOHAIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUW OOBSCHATh U OLICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa JKMBOW IPUPOABI HAa OCHOBAHMM 3HAaHUM M OIBITA, IIOJYYEHHBIX IIPH
U3y4eHUU OUOJIOTHY;

dbopMupoBaHuEe y OOYy4YalOIIMXCS YMEHHA WJUIIOCTPUPOBATh 3HAUYECHUE
OMONIOTMYECKUX 3HAHUI B MPAKTHUYECKON [EATEIbHOCTH UEIOBEKa, Pa3BUTHH
COBPEMEHHBIX METMIUHCKUX TEXHOJIOTHH U arpoONOTEXHOIOTHif;

BOCIMTAaHHUE YOEXKIEHHOCTH B BO3MOKHOCTH IO3HAHHUS YEJIOBEKOM >KUBOM
MPUPOJIbI, HEOOXOIUMOCTU OEPEKHOTO OTHOIIEHHUS K HEM, COOIIOICHUS] STUYECKUX
HOPM IIPU NPOBEAECHUU OMOJIOTUYECKHUX UCCIIEI0BAHUI;



OCO3HAHHME IIEHHOCTH OWOJOTUYECKUX 3HAHUW JUIs TIOBBIIMICHUS YPOBHS
AKOJIOTMYECKOM KYJIBTYPHI, 111 OPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B MOBCETHEBHOM KU3HU IS
OLICHKH TMOCJIEACTBUN CBOEH JAEATEILHOCTH IO OTHOIIEHHIO K OKPYXAIOIIEH Cpelie,
COOCTBEHHOMY 3/I0OPOBBIO, OOOCHOBaHHWE U COONIONCHHE Mep NPOPUIAKTUKU
3a00J1€BaHUM.

B cucreme cpegnero oOumiero oOpaszoBaHusi «buonorusi», u3ydaemass Ha
0a30BOM YpOBHE, SIBISETCS OOS3aTeNbHBIM Y4YEOHBIM MPEIMETOM, BXOISAIIUM B
COCTaB MpeIMeTHOM o0macTu «EcTeCcTBEHHO-HAYyUHbIE TPEIMEThD.

Jlst u3yueHust Ouoaoruu Ha 0a30BOM YPOBHE CpEIHEro 0011ero oopa3oBaHus
orBoauTcsa 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 gac B Heneno).

COAEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. buosiorusi Kak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamu, (pusiocodueit, 3TUKON, 3CTETUKOM U MPaBOM.
Posb Guosorun B popMUpOBaHUM COBPEMEHHOW HAayYyHOU KapTUHBI Mupa. Cucrema
OMOJOTUYECKHUX HayK.

MeTo/pl TO3HAHUS KUBOW MPUPOJIBI (HAOIIONEHUE, IKCTIEPUMEHT, OMMCaHUE,
u3MepeHue, Kiaccuukanus, MOJEIUpPOBaHUE, CTaTUCTHYECKas o0OpaldoTKa
JTAHHBIX).

JlemoHcTpanuu:

[Toptpetsi: Y. Hapsun, I. Mennens, H. K. Konbros, [x. Yorcon u ®@. Kpuk.

Tabmunbl U cxembl: «MeTo/bl TO3HAHUS KUBOU MIPUPOJIBI».

JlaGoparopHble M NIPpaKTH4YeCKUe padoThI:

[Ipaktuueckass pabora No 1. «Mcmomp3oBaHWE pa3IMUHBIX METOIOB IPHU
U3yYEHUH OMOJIOTHUECKUX OOBEKTOBY.

Tema 2. ’KuBble cuCTeMbI M UX OPraHU3aLMs.

’Kuble cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: ouonoruu. Ominune
YKUBBIX CUCTEM OT HEOPTraHUYECKOW NPUPOIBI.

CpolicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpraHU3alui OMOCUCTEM:
MOJICKYJISIDHBIA, KJIIETOUYHBbIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OUOTeOIIEeHOTUUECKHI ), OMOCEepHBIA.

JlemoHcTpanuu:

Tabnuipl u cxembl: «OCHOBHBIC MPU3HAKU KU3HW», « YPOBHHM OpraHU3AIMU
KUBOU MIPUPOIBD.

Oo6opynoBanue: moaens Mosekyiasl JJHK.



Tema 3. XuMHUYeCKHA COCTAB U CTPOEHHE KJIETKH.

XUMHUYECKUN COCTAB KIETKA. XHUMHUYECKHUE DJIEMEHTHI: MaKpO3JIEMEHTHI,
MHUKpPO3JIeMEHThI. Bojia 1 MUHEpalibHbIE BEIIECTRA.

OyHKIMM BOABl W MHUHEPAIbHBIX BelIECTB B KieTke. llomnepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHue OeIKOB. AMHUHOKHUCIOTHI — MOHOMEpHI OEJIKOB.
He3aMeHumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. YPOBHU
CTPYKTYpbl ~O€IKOBOM MOJIeKynbl (TIEpBUYHAs, BTOPUYHAS, TpPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYecKue cBoiicTBa OenkoB. buonoruueckue
(GyHKIMU OETIKOB.

®depmenThl — Ouonormveckue Karanmsatopel. CrpoeHume (QepmeHra:
aKTUBHBIA TIEHTp, cyOcTparHas crnenupuyHoctb. KodepmeHTsl. BuTamMuHbI.
Otnuuust GepMEHTOB OT HEOPraHUYECKUX KaTaIn3aTOPOB.

VYrneBoawl:  MoHOcaxapuabl  (IIIOKO3a, pubo3a U JAe30Kcupudosa),
aucaxapuabl  (caxapos3a, JaKTo3a) W IoJMcaxapuibl  (Kpaxmaj, TJIMKOTEH,
1eJuTI003a). bruonorndeckue GyHKIIUN yTIEBOOB.

Jlunuael:  Tpurmuepuasl, Gocpomunuasl, crepouasl. [mapodubHO-
ruapopoOHble cBoiicTBa. buonormueckue ¢yHkumm JunuaoB. CpaBHEHUE
YIJIEBO/IOB, OEJIKOB U JIMMUJ0B KaK UCTOUHUKOB SHEPTHUHU.

HyxkneunoBeie xwucnorsl: JHK u PHK. Hykineornasl — MoHOMEpHI
HyKJIenHOBBIX KucaoT. Ctpoenue u gpynkiuu JIHK. Crpoenue u pynknuu PHK.
Buast PHK. AT®: crpoenuie u GyHKIHH.

[uTonmorust — Hayka o kierke. Knerounas teopust — npumep B3aUMMOAECHCTBUSA
ujel u (pakToB B HAYYHOM MMO3HAHUHU. METO/IbI U3YUEHUS KICTKH.

Knerka xak menoctHas >kuBas cuctema. OOmMe MNpU3HAKUA KIIETOK:
3aMKHYTas Hapy>kHas memOpana, mojekynbl JIHK kak reHetmueckuil ammapar,
cUCTeMa CHHTe3a Oemka.

Tumbl KJIETOK: JyKapuOTHYECKas | TpokapuoTuueckas. OcoOEHHOCTH
CTpPOEHHUsI MpoKapuoThueckol kietku. Kierounas crenka Oakrepuil. CrpoeHue
JYKAPUOTHYECKOW KJIETKH. OCHOBHBIE OTIWYUS PACTUTEIBHOM, >KUBOTHOM U
rpUOHON KIIETKHU.

IToBEpXHOCTHBIE CTPYKTYpbl KIETOK — KIJIETOUYHAsl CTEHKA, MIMKOKAJIHUKC, UX
¢dbynkuuu. [1nazmarnueckas memOpana, e€ cBoiicTBa U GpyHkiuu. [luTomnasma u eé
opranoussl. OnHoMemOpanHbie opraHouabl kietku: OIIC, ammapar [ombmxw,
nu3ocoMbl. [lomyaBTOHOMHBIE OpraHOWABl KIJIETKH: MUTOXOHJIPUU, TUIACTHUIBIL.
[IpoucxoxaeHrne MHUTOXOHAPUNA W TmmacTua. Buasl mmactua. HememOpannbie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOUYHBIA LEHTP, LEHTPHUOIN, PECHUYKH,
KryTUKU. OYHKIIMU OPTaHOUI0B KJIETKU. BKiItoueHusl.



SAnpo — peryasTopHbiii LeHTp KieTku. CTpoeHue snpa: siaepHas o0o0JouKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcropT BELIECTB B KIIETKE.

JleMmoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. llneitnen, P. Bupxos, /[[x.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Juarpammbr:  «PacnpeneneHne XHMUYECKHX JJIEMEHTOB B HEXUBOU
npupoje», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KUBON ITPUPOLEY.

Tabmunsl u cxembl: «llepuoguyeckas TabauIa XMMHUYECKUX 3IIEMEHTOBY,
«CTpoeHue MoJeKybl BOAbDy, «bruocunTtes 6enkay, «CTpoeHHUE MOJIEKYIIbl OeIKay,
«Ctpoenue depmentay, «Hykmennobie kucnotsl. JJHK», «Ctpoenne monexkyssl
AT®», «CtpoeHHe 3YyKapUOTHYECKON KIETKNW», «CTpOEHHUE KUBOTHOU KIIETKWY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpOEHHE HNPOKAPHUOTUYECKOW KIIETKNY,
«CTpoeHue a1ipa KIEeTKn», « YIIIEBOAbD), «JIMIuIbD.

OO6opynoBaHHe: CBETOBOW MHKPOCKOI, OOOPYIOBaHWE JJIsi TPOBEICHHUS
HAOMIOZICHUH, W3MEPEHUM, HKCIIEPUMEHTOB, MUKPOMPENapaThl PACTUTEIBHBIX,
KUBOTHBIX M OAKTEpUATIbHBIX KIJIETOK.

JlaGoparopHble M IPaKTH4YeCKUe PadOThI:

JlaGoparopnast pabora Ne 1. «/3yuyeHue KaTalUTUYECKOH aAKTUBHOCTU
(bepMeHTOB (Ha TPUMEPE aMUJIA3bl WITH KaTalla3bl).

JlaboparopHast pabora No 2. «V3yueHue CTpPOEHHsI KIETOK pacTeHH,
KUBOTHBIX M OaKTepuil MOJ, MUKPOCKOTIOM Ha TOTOBBIX MHUKpOIpenaparax U ux
OTHUCAHUE.

Tema 4. /KuzHeaessTeIbHOCTDb KJIETKH.

OOMeH BeliecTB, UKW MEeTaboIu3M. ACCUMUIAIINS (IUTACTUUECKUM OOMEH) U
JUCCUMWISIIUS (PHEPreTUYecKuidi OOMEH) — JIB€ CTOPOHBI E€IUHOro Mpoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHWsS BEIIECTB W JHEPIHH B TIOHHUMAHHH
MeTadonu3ma.

Tunbl 0OMeHa BelecTB: aBTOTPOHBIN U reTepoTpodHbiid. Posib pepMeHToB B
oOMEHE BEIIECTB U MPEBPAIICHUN SHEPTUU B KIICTKE.

®orocunte3. CeroBass u TeMHOBas (a3bl ¢doTtocuHTe3a. Peaknmm
dboTocunTe3a. DPheKTUBHOCTh (hoTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3a ISl )KU3HH
Ha 3emuie. BiusiHue ycnoBuii cpeibl Ha POTOCUHTE3 M CHIOCOOBI MOBBILIEHUS €T0
MPOYKTUBHOCTH Y KYJBTYPHBIX PACTCHUM.

XeMmocuHTe3. XeMOCHUHTE3UPYIOINe OaKTepun. 3HAYCHHE XEMOCHHTE3a [
KU3HU Ha 3eMII€.

DOHepreTuueckuii oOMeH B KJeTke. PaciuernsieHue BelecTB, BbIJCICHHE U
AKKyMYJIMPOBAHUE SHEPTUU B KJIETKE. JTalbl SHEPreTUYECKOro oomeHa. [ mukonus.



bpoxxenne m ero Buabl. KuciaopomHoe OKHUCIEHUE, WM KIETOYHOE JIbIXaHUE.
OxucnurensHoe GochopunupoBanue. IPHEKTUBHOCTh IHEPreTUIECKOrO0 0OMEHA.

Peakrmuu wMarpuunoro cuHTe3a. lenermueckas wuHpopmarms u JIHK.
Peanuzanus renernyeckoil wmHpoOpManuu B KieTke. [eHeTHYeCKuil KOI U €ro
cBorcTBa. Tpanckpunuus — maTpuunblii cuate3 PHK. Tpancnsuus — 6uocuntes
Oenka. Ortanbl TpaHchaauuu. KomupoBaHue amMuHOKHUCIOT. Ponb pubocom B
OouocuHTe3e Oernka.

Hexknerounsie Gopmel xu3Hu — BUpychl. Mctopust otkpeitust Bupycosn (/. 1.
NBanoBckuit). OCOOEHHOCTHM CTPOCHHMS U KU3HEHHOTO LHMKJIAa BHUPYCOB.
bakrepuodaru. bone3nu pacTeHui, XUBOTHBIX M YEJIOBEKA, BBI3LIBAEMbIC
Bupycamu. Bupyc mmmynoneduiuta denoBeka (BUY) — Bo3Oymurens CIIN/a.
OOparHasi ~ TpaHCKpUIILIUA, peBepraza W uHTerpaza.  lIpodunakruxa
pacnpoCcTpaHeHUs BUPYCHBIX 3a00JIEBaHUM.

JdeMoHcTpanuu:

[Toprpersr: H. K. Konwsuos, 1. 1. UBanosckui, K. A. Tumupszes.

Tabmunbl 1 cxembl: «Tumbel muTaHus"), «MeTabomu3m», «MUTOXOHAPUS,
«JHepreTudeckuit oomen», «Ximopormiacty, «Dorocuntes», «Crtpoenue JJHK»,
«Ctpoenue u (pyHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, « eHeTHYeCKU Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u >xu3HeHHBIN 1ukia Bupyca CII]/la,
Oaktepuodaray, «Pemmukanus JJHK».

Oo6opynoBanue: moaenu-anuinkanuu «Yasoenue JHK u Tpanckpumnims»,
«buocuntes 6enka», «CTpoeHue KIETKU», MoJeiab cTpykTyphl JTHK.

Tema 5. PazMHOKeHNe M MHAMBHAYaJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounslii MK, WIM KW3HEHHBIM IMKI KiIeTku. MHTepdasza m MHUTO3.
[Ipoueccrl, mporekaromue B uHTepdaze. Perumkanuss — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocom. XpOMOCOMHBIH HaOOp — KapHOTHIL.
JIumIouaHBIA W TaIUIOMAHBIA ~ XPOMOCOMHBIE ~ HAaOOpBL.  XPpOMaTHBI.
[{uTomornyeckne OCHOBBI pPAa3MHOXKEHUS W  WHAMBUIYAJIbHOIO  PAa3BUTHUA
OpraHU3MOB.

Henenune knetkn — mMuto3. Craguu murtosa. [Ipouecchl, mpoucxoasinue Ha
Pa3HBIX CTAJIUSIX MUTO3a. BHOJTOrMYECKN CMBICI MUATO3A.

[Iporpammupyemasi rubesnb KJIETKH — arornTo3.

@dopMbI pa3sMHOXKEHUSI OPraHU3MOB: Oecrnojioe U nmojioBoe. Buabsl 6ecrnosioro
Pa3MHOXKEHHUS: JICJICHUE HaJABOE, IMOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
CropooOpa3zoBaHKe, BEr€TaTUBHOE pa3MHOXKEHHUE. VMICKyCCTBEHHOE KJIOHUPOBAHUE
OPraHu3MOB, €r0 3HAYEHUE IS CEIEKIUU.

[TonoBoe pasMHOXKEHUE, €r0 OTIIUYHUS OT OECIOJIOTO.



Meiio3. Craguu Mmeio3a. IIporecchl, mpouCXoAsIIMe Ha CTAAUSX MEHo03a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuit cmpicn u
3HAYECHUE MEN03a.

['ametorene3 — mporecc 0Opa3oBaHUsI TMOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBbie *ene3bl: CEMEHHUKU U SMYHUKU. OOpa3oBaHWE U PA3BUTHE MOJIOBBIX
KJIETOK — TraMeT (CHepMaro30u[, SHIEeKJIeTKa) — CIEepMaToreHe3 W OBOTCHES.
OcoOeHHOCTH CTPOCHHUS SUIEKICTOK M CrepMaro3ousoB. OIIoq0TBOPEHUE.
[Taprenorenes.

WunuBunyanbHoe pa3BuTHE  (OHTOTE€HE3). OMOPHOHAIBbHOE pa3BUTHE
(amOpuorenes). Jranbl SMOPUOHAIBHOIO PAa3BUTUS Y MO3BOHOYHBIX >KMBOTHBIX:
npobieHue, racTpyismus, opranorere3. IloctamOpuoHanbHOE pa3BuTHEe. THITBI
MOCTAMOPHUOHATILHOTO PAa3BUTHS: MpsAMOe, HempsiMoe (MunHOuYHOE). Brushue
Cpellbl Ha Pa3BUTHE OPTraHU3MOB, (AKTOPbHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pasButue pacrenuil. OHTOreHE3 IBETKOBOTO PACTEHUS: CTPOEHUE
CEMEHH, CTaJUU PA3BUTHSI.

JdeMoHcTpanuu:

TaOmuubsl u cxembl: «POpMbl pPa3MHOKEHHS OPraHu3MoB», «/[BoiiHOe
OIUIOJIOTBOPEHHE Yy IBETKOBBIX pACTEHHUI», «BererarnBHoe pa3sMHOXKEHHE
pacteHui», «Jlenenne xkieTku Oakrepuity, «CTpoeHUE TIOJNIOBBIX KIIETOKY,
«Ctpoenue xpoMocoMmb», «Knerounwii nmukim», «Pemmukanua JHK», «Mwuto3y,
«Menosy, «IIpsmoe u HenpsMoe pa3BUTHE», «['aMeTOreHe3 y MIICKOIUTAKOIUX U
yesoBeka», « OCHOBHBIE CTaJ U OHTOTEHE3a».

O6opynoBanue: MHUKPOCKOIIL, MHKPOIIpENaparsl «CrniepMaro30u sl
MJIEKOTIMTAIOIIETO», «SMIEKIIeTKa MIIEKONUTAWEro», «KapuokuHes B KIETKax
KOpEIIKa JIyKa», MarHUuTHas MOJACNb-anIuiuKauus «JleneHue KIETKW», MOJEIb
JIHK, momens MmeTada3HOM XPOMOCOMBL.

JlaGopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlaboparopnas pabora Ne 3. «HaOmromeHue MHTO3a B KJIETKaX KOHYMKA
KOpENUIKA JIyKa Ha TOTOBBIX MUKPOIIpEaparax».

Jlaboparoprast pabora Ne 4. «M3yueHue CTpPOCHHS TMOJOBBIX KJIETOK Ha
TOTOBBIX MHUKpPOITIpEraparax».

Tema 6. HacieACTBEHHOCTh U H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaumn revetuxku. Victopus pa3sButus reHeTukd. Pones nuronoruu
U SMOPHUOJIOTMM B CTAHOBJICHUM TE€HETUKHU. BKiall poCCHUUCKUX U 3apyOe:KHBIX
V4EHBIX B Pa3BUTHE TEHETHKUW. MeTonbl TEeHETUKH (TUOPHI0IIOTHYECKUH,
[IUTOTCHETUYECKUNA, MOJICKYISIpHO-TeHeTuUeckuil). (OCHOBHBIE TI€HETUYECKHE
noHsTuA. [ eHeTnYecKass CHMBOJIMKA, UCTIONb3yeMas B CXEMaxX CKPEIIMBAHUM.



3aKOHOMEpPHOCTH HACJIEIOBaHMS MPHU3HAKOB, YCTaHOBIEHHbIE [. MeHnenem.
MonHoruOpugHoe CKpelllMBaHUE. 3aKoH eAuHOo00pa3usi THOPUIIOB IEPBOTO
nokoJieHusi. [IpaBuiio ToOMUHHUpPOBaHUS. 3aKOH pacCIIEIUICHHs MTpU3HaKkoB. ['unoresa
YUCTOTHI TaMeT. [10JIHOE U HeNoIHOe TOMUHUPOBAHHUE.

JHuruOpuaHoe  cKpelldBaHWe. 3aKOH  HE3aBHCHUMOTO  HACJEIOBAHMS
npu3HakoB.  [luToreHeTMyeckue  OCHOBBI  JUTHOPUAHOTO  CKpEIIUBAHUSI.
Ananusupymoliee ckpemypanue. Mcnoap30BaHue aHATU3UPYIOLIETO CKPEIIMBAHUS
JUISI OTIpENIeTICHUsI TEHOTHUIIA OCOOU.

CuermieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana no ciernjieHHOMY
HACJICIOBAaHWIO TE€HOB. HapymeHwe  CuelUieHusT TE€HOB B PE3yJIbTare
KPOCCHHIOBEpA.

XpOMOCOMHas TEOPHUS HACIICACTBEHHOCTH. | €HETUYECKHUE KapThl.

I'enetnka moma. XpoMOCOMHOE OMpENEIECHUE MoJjia. AyTOCOMBI U IOJIOBBIE
xpoMocombl. [omorameTrHele W TeTEporameTHbie oOpraHusmbl. HacnegoBaHue
MPU3HAKOB, CUEIUICHHBIX C MOJIOM.

N3menunBoCcTh. BUbl ”3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponb  cpegpl B~ HEHACHEACTBEHHOW  M3MEHYMBOCTU.  XapaKTEpUCTHKA
MoAU(UKAITMOHHON U3MEHYMBOCTH. BapualimoHHbIN psij U BapuallioHHasi KpUBasi.
Hopma peakuum npusHaka. KolM4eCTBEHHbIE M Kau€CTBEHHBIE IMPU3HAKU U HX
HopMa peakinu. CBoicTBa MOAM(PUKAIIMOHHON N3MEHYHUBOCTH.

HacnenctBenHasi, WM TEeHOTUIIMYECKas, H3MEHYMBOCTh. KomOuHaTuBHas
M3MEHUYMBOCTh. Meio3 W TMOJOBOM MpOHEcC — OCHOBa KOMOMHATHBHOM
M3MEHYMBOCTH. MyTalnmoHHasi N3MEHUMBOCTh. Kimaccudukanust MyTanuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHbIE. YacToTa v mpUYuHbI MyTanuii. MyTareHHbie (haKkToOpBhI.
3aKOH rOMOJIOTUYECKUX PSAOB B HACIEACTBEHHON n3MeHunBocty H. M. BaBuioga.

BuesnepHas HacCneACTBEHHOCTh U UBMEHUYNUBOCTb.

I'enetuka uenoBeka. Kapuorun uyenoBeka. OCHOBHbIE METOABl T€HETHUKU
YyeJIOBeKa: FreHeaJIornUeCKUM, OJIM3HEIIOBBIN, ITUTONCHETHYECKUI, OMOXUMHYECKHM,
MOJIEKYJISIPHO-T€HETHYE CKHIA. CoBpemeHHOE ONpEIETICHNE TeHOTHMA:
MOJTHOT€HOMHOE CE€KBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOILbIO
[111P-ananu3a. HacneacTtBenHble 3a00jeBaHUsS 4YEJIOBEKA: TI€HHBIC OOJIC3HH,
00JIe3HU C HACIEACTBEHHOM MPENpacioiOKeHHOCThI0, XPOMOCOMHBIE OOJIe3HHU.
Comarnyeckue © reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKH. [IprHIUIIBI
3I0pOBOTO 00pasa KWU3HU, TUArHOCTUKHU, MPOPUIAKTUKUA U JICUCHUS] TEHETUYECKUX
Oone3Heil. Meauko-reHeTHYeCKOe KOHCYIbTHPOBaHHE. 3HAu€HUE MEIUIIMHCKON
TCHETHKH B MIPEIOTBPAIICHUH U JICUCHUN TeHETHYECKUX 3a00JI€BaHUI YEIIOBEKA.

JdeMoHcTpanuu:

IToprpersr: I. Mennens, T. Mopran, I. ne ®pus, C. C. Yersepukos, H. B.
Tumodeer-Pecorckmii, H. V. Bapuiios.



Tabmuust u  cxembl:  «MoOHOrHOpUIHOE  CKpEUIMBAaHUE U €ro
IUTOTCHETUYECKAsA OCHOBAa», «3aKOH pACHICIUIEHUS W €r0 LHUTOTCHETHYECKas
OCHOBa», «3aKOH  4YHUCTOThI  ramer», «JlurubpumHoe  CKpellrBaHUEY,
«lluTtonoruyeckue  OCHOBBI  JUTHOPUIHOTO  CKpeIIMBaHuUs»,  «Mehos3y,
«B3auMoneiicTBUEe  alIeNbHBIX TI'€HOB», «leHeTuyeckue KapTbl pACTEHUH,
KUBOTHBIX WU 4YENIOBEKa», «leHeTuka monay, «3aKOHOMEPHOCTH HACIIEIOBAaHUS,
CUEIJIEHHOTO ¢ TmonoM», «KapuoTumbel uYenoBeKa ¢ JKUBOTHBIX», «Bumisl
M3MEHUMBOCTHY», «MonudukanmonHas M3MeHYUBOCTh», «HacnemoBanue pesyc-
(bakropay, «l'eHeTuka rpyImi KpoBu», « MyTallmoOHHAst U3MEHYHUBOCThY.

O6opynoBanue: MoJeNU-aNIIUKaIUd «MOHOTMOPUIHOE CKpELIMBaHUEY,
«HemonmHnoe momuHUpOBaHMe», «JlurmbpumHoe ckpemmBaHuey, «llepexpéct
XpOMOCOM», MHKPOCKON W MuKporpenapar «Jlpozoduna» (HOopMma, MyTanuu
(opMBI KPBUILEB U OKPACKH Tema), repOapuit «I'opox moceBHOMW».

JlaGoparopHble ¥ NIPaKTH4YeCKUe PadOThI:

Jlaboparoprast pabora Ne 5. «M3yueHue pe3ynbTaToOB MOHOTHOPUIHOTO H
TUTUOPUIHOTO CKPEIMBAHUS Y AP030(UIIbI Ha TOTOBBIX MUKPOTIpETapaTaxy.

Jlaboparopnas padora Ne 6. «3yuyenne MoaupUKalMOHHON U3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOTO Psiia U BApUALMOHHON KPHUBOW».

Jlaboparoprast pabora Ne 7. «AHanm3 MyTanui y apo30(uiibl Ha TOTOBBIX
MHUKpOMpenaparaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHME€ U aHalW3 POIOCIOBHBIX
YEIOBEKAY.

Tema 7. Cenexuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M MOpPOLECC. 3apOXKACHUE CEIEKIUU U JOMECTUKAIUS.
VYyenue H. 1. BaBunoBa o ieHTpax NpOUCXOXKIECHUS U MHOTO000pa3us KyJIbTyPHBIX
pacteHuid. LIeHTphl MNPOUCXOXKICHUS AOMAIIHUX >KUBOTHBIX. CoOpT, mnopoxa,
IITAMM.

CoBpeMeHHbIE METO/IbI CENEKIIMU. MacCOBbI U MHAUBUAYAJIbHBIN OTOOPHI B
CEJEKIIMM pAcTeHH M KUBOTHBIX. OLIEHKa JKCTepbepa. bIM3KOPOICTBEHHOE
ckpemBaHue — UWHOpuauHT. Yucras nuHus. CKpellMBaHUE YHUCTHIX JIMHUH.
I'ereposuc, nwnn rubpugHas cwia. HepoacTBeHHOE CKpelMBaHWE — ayTOPHIHHT.
Otnanénnas tulOpuausanus U €€ ycnexu. VICKyCCTBEHHBI MyTareHe3 W
NOJIyYEHUE TMOJUILIOUAOB. JIOCTHMXKEHUS CENEKIMU PpACTEHHM, KXUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib MPOU3BOACTBA. ['€HHass MHXKEHEpUs. OTambl
co3manusi pexomOuHaHTHOM JIHK wu Tpancrennsix opranusmoB. Kierounas
uHxeHepus. Kiietounble KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTEHUM.
KnonupoBanne BBICOKONPOAYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.



OKOJOTUYECKHEe W JTHYECKHE  MPOOJIEMBI. I'MO —  reHeTHYeCKHU
MOAUGUIIMPOBAHHBIE OPTAHU3MBI.

JlemoHCTpanuu:

IToprpersr: H. U. Basunos, 1. B. Muuypun, I. /1. Kapneuenko, M. O.
HBaHoB.

Tabmuubl u cxembl: KapTa «lleHTpbl TPOUCXOKIEHUS M MHOTOOOpazus
KYJIBTYPHBIX pacTeHui», «lloponbl moMamHux >XUBOTHBIX», «CopTa KyJIbTypPHBIX
pacrenuity, «OTnanénnas rudpuausanus», «PadoTer akagemuka M. @. liBaHoBay,
«llomummongust», «OObEKTBI OMOTEXHONOTUW», «KileTouHble KYJIbTYpHl U
KJIOHUpOBaHUe», « KOHCTpyHnpoBaHue u nePeHOC T€HOB, XPOMOCOM).

OO6opynoBaHue: MYyJSKH TIOI0OB U KOPHEIUIOAOB AUKUX (DOPM U KYJIBTYpPHBIX
COpPTOB pacTeHuit, repoapuii «CeabCKOX03IMCTBEHHBIC PACTCHUS.

JlaGoparopHble M IPaKTH4YeCKHE PAdOTHI:

Okckypeusi «OCHOBHBIE METOJIBI W JIOCTHKEHHUSI CENIEKIUM PACTEHHH U
YKMBOTHBIX (Ha CEJICKIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOMUCIIBITATEIPHBI ~ Y4acTOK, B  TEIUIMYHOE  XO35MCTBO, J1abOpaTOpHIO
arpOyHMBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KUIACC

Tema 1. IBorOLIHOHHAsA OMOJIOTHS.

[IpeanochulkKn BO3HUKHOBEHHUS SBOJIOLMOHHOW TEOpUU. DBOJIIOLHUOHHAS
Teopust U €€ MecTo B Ouonoruu. BiusiHuEe 3BOIIOLMOHHON TEOPUM HA pPa3BUTHE
OHMOJIOTUY U APYTUX HayK.

CBuzerensctBa 3BoMOLMH. [laneoHTONOrMYECKrEe: MOCIEN0BAaTEIBHOCTD
MOSIBJIICHUSI BUJOB B TMAJCOHTOJIOIMYECKOW JIETOMHUCH, TEPEeXOAHble (OPMBI.
buoreorpaduyeckue: cxoacTro u paznuure ¢payH u Gpaop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOACTBA M paziuyusi 3MOPHOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-AaHATOMUYECKUE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
PYIUMEHTAapHbIE OpraHbl, araBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METa0ONMYECKHX MyTell y BcCex
OpraHU3MOB.

OpomonmonHass Teopust Y. JlapBuna. Ilpennocbliki BO3HUKHOBEHUS
JapBUHU3MA. JIBIDKyIIME CHJIBI 3BOJIONMHM BUIOB 10 JlapBuHy (HM30BITOYHOE
pPa3MHOXKEHHE TPU OTPAHMYEHHOCTU PECYypCOB, HEOolpeAeséHHas U3MEHYUBOCTD,
O0opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunretnyeckas teopus 3Boionuu (CTI) u €€ 0CHOBHBIE MOJIOKEHUS.

MukposBomtonus. [Tomynsuns Kak eIMHUIA BUIa U SBOTIOLINH.



JBuxyiue cuibl ((pakTophl) SBONIONUU BUIOB B Mpupoae. MyTalmOHHBIN
mpolecc W KOMOWHATHUBHAs W3MEHUYMBOCTH. [lOmMymsIIMOHHBIE BOJMHBI W Aperd
reHoB. M3oms1us 1 Murpanmsi.

EctecTtBennbiii 0TOOp — HampaBisionuii ¢GakrTop SBOMIONUU. DOpPMBI
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONeHHOCTh OPTaHU3MOB KaK pe3yabTaT dBOMONUH. [IpuMepsr
MPUCTIOCOOICHHH Y OpraHU3MOB. ApoMOp( 036l B UINOATANTAIIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpapuueckoe, IKOJIOrnyecKoe.

MakposBomonus. DPopMbl  IBOMOLMM:  (UIETUYECKAsA, JUBEpreHTHas,
KOHBEPreHTHAas, apayenpHas. HeoOpatuMocTh SBONIOIUH.

[IpoucxoxaeHne OT HeclenUalTu3upoOBaHHBIX TpenkoB. [Iporpeccupyromias
crenuann3anys. AJanTUBHAs pagualus.

JdeMoHcTpanuu:

IToptpetsl: K. Jlunneit, K. b. Jlamapk, Y. Jlapsun, B. O. Koanesckuii, K.
M. Bbap, 3. I'ekkens, ®. Mromiep, A. H. CeBepiios.

Tabnuipl u cxembl: «Pa3BuTHe OpraHMYecKOro Mupa Ha 3emiiey, «3apobIiiin

MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  00prOBI  3a
cymecTBoBanne», «EctecTBeHHBI 0TOOPY», «MHOrooOpasmue COpTOB pPAaCTCHHIDY,
«MHoroobpazue OpOx YKUBOTHBIX, «Ilomyrsium, «MyTtaunoHnHas

U3MEHUYUBOCTb», «ApoMopdo3bl», «Wmmoamantauum», «OOmas aereHepanus»,
«JIBmkymue cuibl 3Bomoruny», «Kapra-cxema wapmipyTta mnyrtemectBus Y.
HNapBuna», «bopbba 3a cymiecTtBoBanue», «lIpucrnocoOIEHHOCTh OPraHU3MOBY,
«l'eorpaduueckoe BUI000pazoBaHuE), « IKOJIOTHIECKOE BHI000pa30BaAHUEY.

OO6opynoBaHue: KOJUIEKLHUS HACEKOMBIX C Pa3IMYHBIMU THIAMHU OKPACKH,
Ha0oOp MJIOIOB M CeMsH, KoJUieKius «lIpumephl 3allIUTHBIX MPUCIOCOOICHUN Yy
KUBOTHBIX», Monelb «OCHOBHBIC HAIPABICHHS JBOJIONUN», O0bEMHAS MOJENb
«CTpoeHue roJ0BHOTO MO3ra MO3BOHOYHBIX).

buoreorpadguueckas xapra wmupa, Kouiekuus «@DOpMbI COXPaHHOCTH
HCKOIMAEeMbIX JKMBOTHBIX U pacTeHuil», wmojens ammukanusa «llepexpéct
XpOMOCOMY, BIaxHbIe Tipenaparsl «PazButue HacekoMoroy, «Pa3BuTue JATrynKm,
Mukpornpenapar «/lpozoduna» (Hopma, mytamuu (HOpMbI KPHUIBEB U OKPACKHU
Tela).

JlaGoparopHble M IPaKTH4YeCKUe PadoOThI:

Jlaboparopuast pabora Ne 1. «CpaBHeHHE BHAOB MO MOPQOIOTUUECKOMY
KPUTEPUIO».

Jlaboparopnas pabora Ne 2. «OnucaHue npucrnocoOJIeHHOCTH OpraHu3Ma M
€€ OTHOCHUTEIBLHOIO XapaKTepay.

Tema 2. Bo3HnKHOBeHUE M Pa3BUTHE KU3HU Ha 3emule.



JloHay4yHbl€ TPEICTABICHUS O 3apOXKIACHUM XKU3HU. HaydHble rumnoressl
BO3HUKHOBEHHUsI KU3HM Ha 3emiie: a0uoreHe3 W NaHcmepMus. XUMUYEcKas
ABOMIOLNSI. AOMOTEHHBIA CHUHTE3 OpPraHUYECKUX BEIIECTB U3 HEOPTraHUYECKUX.
DKCNEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOHN 3BOOIMU. HauanbHble Tamnbl
ouonorndeckoit sBomonuu. I'mnoreza PHK-mupa. dopmupoBanue mMmeMOpaHHBIX
CTPYKTYP U BO3HUKHOBECHHME TMPOTOKIECTKU. lIepBble KIETKM W HMX 3BOJIOLMSL.
DopMUPOBAHUE OCHOBHBIX I'PYIIIT )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emie no 3paM u nepuonam. Karapxei. Apxeiickas u
nporepo3oiickasi dpbl. [lameosoiickas spa u €€ Tnepuoibl: KEeMOPUHCKUH,
OPJIOBUKCKHUI, CUITYPUICKUH, NIEBOHCKHI, KAMEHHOYTOJIbHBIN, TIEPMCKHHM.

Me30301icKast 3pa U €€ MePUOAbl: TPUACOBBIM, IOPCKUI, METOBOM.

KaiiHo3oiickas 2pa u €€ mnepuoabl: MaJCOr€HOBBIA, HEOICHOBBIM,
AHTPOTIOT€HOBBIN.

XapakTepuCTUKa KJIMMAara M TeOJIOTMYECKUX MpoueccoB. OCHOBHBIE ATarbl
HBOJIIOIIMM PACTUTEIIBHOTO M JKHBOTHOTO MHpa. ApoMopdo3bl y pPACTCHHN U
#KUBOTHBIX. [losIBIIeHUE, pACIIBET U BBIMUPAHHUE TPy KUBBIX OPraHU3MOB.

CucremMa OpraHMYeCcKOro Mupa Kak OTpakeHue 3BOIoLUU. OCHOBHBIE
CHUCTEMAaTUYECKHE TPYIIIbI OPraHU3MOB.

DBOJIOIMS YellOBeKa. AHTPOIOJNIOrUs Kak Hayka. Pa3BuTue npencraBieHuil o
MIPOUCXOXKJICHUHM 4elloBeKa. MeToabsl u3yudeHHs aHTponoreHe3a. CxonctBa u
pa3yInyus 4eJ0BeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MTOJIOKEHUE YETOBEKA.

JBuwxymue  cuibl  ((pakTopbl)  aHTPONOrEHE3A. Hacnencreennas
W3MEHUYMBOCTh UM €CTECTBEHHBIM 0TOOp. OOmecTBeHHBIM 00pa3 JKHU3HH,
M3TOTOBJICHUE OPYIHUU TPYyAa, MBILUUIEHUE, PEYb.

OCHOBHBIE CTaIMM U BETBH 3BOJIIOIIMU YEJIOBEKA: aBCTPAIONUTEKH, YeloBek
yMmenelii, YenmoBek npsaMoxondmuii, YenoBek HeaHIEpTanbCKui, YeoBek
pasyMHblii. HaxolIKu HCKONAaeMbIX OCTaTKOB, BpeMs CYILIECTBOBaHHUS, 00JIaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYIHSL.

YenoBeueckue pacbl. OCHOBHbIE  OONbIIME  pachl:  €BPOIEOUIHAs
(eBpaswmiickasi),  HErpo-aBCTpaJioWJHass  (PKBaTOpuajbHasl),  MOHTOJOMJHAS
(a3maTcko-aMepHuKaHCKas).  YepTbl  NPHUCIOCOOJEHHOCTH  MpeAcTaBUTEIEH
YEJIOBECYECKUX pac K YCJIOBUSIM CylIECTBOBaHMS. EJMHCTBO 4E€I0OBEYECKHUX pac.
Kpuruka pacuzma.

JdeMoHcTpanuu:

[Moptpets: ®. Penn, JI. Ilactep, A. . Omapun, C. Mumnep, I. FOpu, Y.
JlapBuH.

Tabnmuupl u cxembl: «Bo3nukHoBenune CosiHeuHOM cucTembl», «Pa3Burtue
OpraHu4yeckoro mupa», «PacturenpHas KieTka», <«OKWBOTHasi  KIJIETKa,
«IIpokapuoruueckas kietka», «COBpeMEHHass CHCTEMa OPraHWYECKOrOo MHUpPay,



«CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS YEJIOBEKAa M YEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MaJCOHTOJIOTUYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOIO 4YeNoBeKay, «llpeBHenmue monu», «lpeBHue monm», «llepBbie
COBPEMEHHBIE JIIOAN», «UeI0BeUeCKrue pach.

O6opynoBanue: myisokn - «[Ipoucxoknenne — yenoBeka» — (OKOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJEPTalblla, KPOMAHLOHIA), CIENKU WIH
M300paxeHnss KaMEHHBIX Opyaud MNEepBOOBITHOIO YeNoBeKa (KaMHU-YOIIEPHI,
pyouna, ckpebna), TeoXpoHOJOruyeckas Tabmuia, KoJeKus «Dopmbl
COXPAHHOCTH MCKOMAEMBIX JKUBOTHBIX U PACTEHUI».

JlaGoparopHble ¥ IPpaKTH4YeCKUe PadoOThI:

[Ipaktuueckast padora Ne 1. «3yyeHue MCKOMaeMbIX OCTAaTKOB PACTCHUM U
KUBOTHBIX B KOJUJIEKIIUSX).

OKcKypeus «IBOJIONMS OPraHUYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-
HAyYHBI UM KPAeBEIUECKUN My3€ei).

Tema 3. OpranusMsbl U OKpY KalOIIas cpeaa.

DKoJOorus Kak Hayka. 3aladyd U pa3feibl SKOJIOTUU. MeTobl SKOJIOTHYECKUX
UCCIIEA0BAaHUN. DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOIO YEIOBEKA.

Cpenpl oOuTaHMs OpPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYyIIHAs, TMOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonornueckue ¢dakropsl. Knaccudukarms 3Komorudeckux (HaKTopoB:
abnoTuyeckre, OWOTHYECKME U aHTPOINOreHHble. JIeHCTBHE SKOJIOTHYECKUX
(hakTOpOB HAa OPTaHU3MBI.

Abuotndeckne (HaKTOpBI: CBET, TEMIIEPATypa, BIAKHOCTh. DOTOMEPUOAN3M.
[IpucnocoOnenusi opraHU3MOB K  JICUCTBHIO  a0MOTHYECKHX  (PaKTOpOB.
buonornueckue puTMBbl.

buotuueckue  QakTopshi. Buasl  OuoTHMYeCKHMX  B3aMMOJCUCTBUNA:
KOHKYPEHIIMS, XUIIHUYECTBO, cuMOM03 u ero (opmel. [lapasutusm, kooneparus,
MyTyajau3M, KOMMEHCAIH3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIH3M,
HeUTpasiu3M. 3HAYeHUE OMOTUYECKUX B3aUMOACUCTBUN JUIsl CYIECTBOBAHUS
OpPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTepUCTUKU Tnonyiasiuuu. (OCHOBHbIE TMOKa3aTenu
MOMYJSALMKU: YUCIECHHOCTb, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
murpanus. JluHaMyka YuCiI€HHOCTHU MOIMYJISLUYA U €€ peryJIsaLus.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymGonsar, K. @. Pynbe, O. ['ekkens.

Tabmumpr u cxemsl: kapra «lIlpupomubie 30HBI 3emin», «Cpenbl oOUTaHUS
OpraHusMoBy», «®@oronepuonusm», «llonmynsaunm», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTU NMOMYIAUU HHDY30puu-TyPenbkmny», «llumesbie nemnm.

JlaGopaTopHble U NpaKTHYECKHE PAOOTHI:



JlaGoparopnas pabora Ne 3. «Mopdonornueckne 0COOEHHOCTH PACTEHUN U3
Pa3HBIX MECT OOUTAHUSY.

JlaGoparopnas padora Ne 4. «BinusitHue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas padora Ne 2. «[loacy€t mIOTHOCTH MOMYIAIMI pa3HbIX BUIOB
pacTeHu».

Tema 4. CoodmiecTBa M 3K0JOrMYECKHE CUCTEMBI.

Coo0miectBo opranu3zMoB — OuoreHo3. CTpyKTypbl OHOIlEHO3a: BUIOBas,
NPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-nomuHantel. CBs3M B
OHOLIEHO3E.

Okonoruueckue cucteMbl (3kocuctembl). [lonsTue 00 »dKocucremMe u
ouoreorneHoze. @DYHKIMOHAIbHBIE KOMIIOHEHTHI JIKOCHCTEMBI: IPOAYIICHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpopuueckne (mumIEeBbIE) YPOBHU JKOCHCTeMbl. [lumieBble Iiemu U CeTH.
OcHOBHbBIE TIOKa3aTeIM SKOCHUCTEMBI: OuUOMacca, MPOAYKIUS. IKOJIOTMYECKUE
nUpamMuzibl: MPOAYKIMK, YHCICHHOCTH, OuomMacchl. CBONCTBA HKOCHCTEM:
YCTOMYUBOCTh, CaMOperyJsiius, pazsutue. Cykiieccus.

[IpuponHbie SKOCUCTEMBI. DKOCUCTEMBI 03Ep M peK. DKOCHUCTEMa XBOMHOTO
WJIU ITUPOKOJIMCTBEHHOIO JIeca.

AHTpOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe v X035CTBEHHOE 3HAYEHHE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpaszue kak ¢akrop ycToMumBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOTHYECKOTO pa3HO00pa3us Ha 3eMIle.

VYyenne B. . Bepuanckoro o Ouocdepe. I'panuiibl, coctaB U CTpyKTypa
ouocdeprl. XKuboe BemectBo U ero (ynkiuu. OcobeHHOCTH OUOChephl Kak
100aJIbHOM AKOCHUCTEMBI. JluHaMHueckoe paBHOBECHME U OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTs! BemecTB U OMOreOXMMHYECKUE UKl 3JIEMEHTOB (yriepoja,
azota). 30HAIbHOCThL Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emiir. AHTPONIOTEHHbIE U3MEHEHUs B Ouocdepe.
[mo6anbHBIC PKOTOTUYECKHE TPOOTIEMBI.

CocymiectBoBaHuE MPUPOJIBI u YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0Opasus Kak OCHOBa ycToiunBocTu Ouocdeprl. OCHOBA PALIMOHAIBLHOTO
yIpaBieHUsS MPUPOAHBIMM pPECypcaMu W HUX HUCHOIb30BaHUE. JloCTHXeHUs
OHMOJIOTHY U OXpaHa MPUPOJIHL.

JleMmoHcTpanuu:

IToptpetsl: A. JIxk. Tenciu, B. H. Cykaués, B. U1. BepHanackuii.

Tabnuupl u cxemsl: «l[lumesbie nenun», «bUOLIEHO3: COCTAaB U CTPYKTYpay,
«IIpupognsie cooOmiecTBa», «llemn nuTaHus», «IKOIOTHMYECKAsl MUPAMUIAY,



«buocdepa u yenoBek», «IKocUCTEMA MIUPOKOIUCTBEHHOTO Jieca», « IKOCHCTEMA
XBOMHOro Jyeca», «buoneHos Bomoéma», «ArpoueHos3», «lIpumepHsie
AHTPOIIOTEHHBIE  BO3JCWUCTBUS HA  Ipupoay», «Baxueilmme HCTOYHUKHU
3arpsI3HEHUST BO3/lyXa U TPYHTOBBIX BOI», «llouBa — BaxkHeWIas COCTaBISAIOLIA
ouocheps», «PakTopbl aerpaganuu mnoun», «llapHukoBeiil 3pdexTy, «DakTopsbl
PaJAMOAaKTUBHOIO 3arpsisHeHus Ouocdepb», «OOwmWas crTpykrypa Ouochepsn,
«Pacnipoctpanenue xku3HH B Ouocdepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBoport ymepoaa B 6nocdepe», «kKpyroBopot azora B mpupoze».

O6opynoBanue: Mojaenb-anmiukanus « TunuyHbsie OUMOIEHO3bD», TepOapuii
«PacTtutenbHble coobiiecTBay, Kouiekuuu «buouenos», «Bpenurenn BaKHEUIINX
CEBCKOXO3SIMCTBEHHBIX KYIIBTYP», TepOapru U KOJUICKITUN PACTCHHUIN 1 KUBOTHBIX,
MPUHAJIEKAIME K PAa3HbBIM JKOJIOTMYECKMM TIpynnaM OIHOro Buaa, KpacHas
kaura Poccuiickoit denepannn, n3oOpakeHUsl OXpaHSIEMBIX BHUIOB PACTCHUN U
KUBOTHBIX.

INTAHUPYEMBIE PE3VIIBTATBI OCBOEHMA ITIPOI'PAMMBI 11O
bMOJIOI'M1A HA  BA3OBOM  VPOBHE  CPEJHEI'O  OBIIETO
OBPA3OBAHUA

Cornmacno ®I'OC COO, ycraHaBnuBalTCs TpeOOBaHMS K pe3yabTaram
OCBOCHMS  OOy4alIIMMHUCA TMPOTpaMM  CpeaHero oOImero  oOpa3oBaHMUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3VYJIBTATbBI

B cTpykType JMYHOCTHBIX pE3yJabTaTOB OCBOEHMS mnpeaMera «buomorus»
BBIJICJIEHBI CIEAYIOIINE COCTABISIOLIME: OCO3HAHUE OOYyYAIOIIMMUCS POCCUUCKOM
IPaKIAHCKOW UJEHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIpPEACIICHUI0, HaIW4YUe MOTHMBAlMM K  OOy4YeHHIO  OHOJIOTHH,
[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHM JIMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH M HMCTOPUUYECKUX TPATUIUA PA3BUTHUS OHUOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIIMXCs PYKOBOJCTBOBATHCS B CBOEH
NEATENIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMM YCTAaHOBKAaMH, MPUCYIIMMHU CHUCTEME
OMOJIOTUYECKOT0  O0pa3oBaHMs, HAJIMYME HKOJOTUYECKOTO  MPaBOCO3HAHMS,
CIIOCOOHOCTH CTABUThH 1IETIU U CTPOUTH KU3HEHHBIC TITaHBI.

JInyHOCTHBIE pe3yabTaThl OCBOCHUS Mpeamera «buonmorusy nocTurarTcs B
€IMHCTBE YYEOHOW M BOCMUTATEIBHOW JESITEIIBHOCTU B COOTBETCTBUU C
TPaJIULIUOHHBIMA POCCUMCKUMH COLMOKYJIBTYPHBIMH, HCTOPUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUJIaMU M HOpPMaMu
MOBEJICHUS U CIOCOOCTBYIOT MpoOIleccaM CaMOIO3HAHUS, CAMOBOCIUTAHUS |



CaMOpAa3BUTHUS, Pa3BUTHS BHYTPEHHEW MO3UIMU JIMYHOCTH, MATPUOTU3MA,
YBAXKECHUS K 3aKOHY W IPABOIOPANKY, YETOBEKY TPya U CTApIIEMy MOKOJCHHUIO,
B3aMMHOTO YB&)XXCHHS, OEpEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TpagulUsIM MHOTOHAIMOHAJIBLHOrO Hapoja Poccuiickoi d@enepanuu, npupoac u
OKpY>Karollen cpeae.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI YueOHOro mnpeaMera «buomorus»
JIOJKHBI OTPAXKaTh TOTOBHOCTh M CLIOCOOHOCThH OOYYarONIUXCsS PYKOBOJCTBOBATHCS
chopMUpOBaHHONW BHYTPEHHEHW IIO3UIIMEH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUCHTAIlMN, TIO3UTHBHBIX  BHYTPEHHUX  YOEXKICHUN, COOTBETCTBYIOIIUX
TPAJULIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa, pacHIMpEeHUE >KU3HEHHOIO
ONBITA U OMBITA JEATEIBHOCTH B MPOLECCE PeaJnu3alli OCHOBHBIX HAIPaBJICHUI
BOCIIUTATEIIbHOM AEATENBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:x1aHCKOr0 BOCTIUTAHUSA:

c(hOopMUPOBAHHOCTh TPAKIAHCKOM MO3UILIMKU 00YyYarOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO 4YJICHA POCCUUCKOTO OOITECTBA;

OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX TpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHa Y MPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON JEATEIBHOCTH IIPU CO3AAHUU
Y4EOHBIX MPOEKTOB, PEIICHUH YYE€OHBIX M IMO3HABATENbHBIX 3a7ay, BHIIOJIHEHUU
OMOJIOTUYECKHUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH  OTPEACNISITh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM XU3HU U OOBSICHATH €E;

YMEHUE YYUTHIBATh B CBOMX JCUCTBHSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMU, KyJIbTYPHBIMU IIEHHOCTAMH H
COILIMAJIBHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYOHHYECTBY B IMPOLECCE COBMECTHOIO BBINOJIHEHUA
y4eOHBIX, [IO3HABATEIbHBIX W HCCIEIOBATEIbCKUX 33Ja4, YBaKUTEIbHOTO
OTHOIICHUS K MHEHHUIO ONIMOHEHTOB IMpPH OOCYKJIEHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEPKAHUS,

TOTOBHOCTH K TYMaHUTAPHOUN U BOJIOHTEPCKOU JIESITETbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hopMHUPOBAHHOCTHh POCCHMCKOM IpakJaHCKON UICHTUYHOCTH, TaTPUOTHU3MA,
YBOKEHUS K CBOEMY HapOAy, YyBCTBA OTBETCTBEHHOCTHU Tiepe PoauHoi, ropaoctu
3a CBOM Kpail, CBOIO PoauHy, CBON S3BIK WU KYJIbTYpY, NPOIUIOE W HACTOSIIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOLIECHUE K IPUPOJHOMY HACIICIHUIO U MAMSITHUKAM IIPUPOJBIL,
IOCTHXXEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/E;



CIOCOOHOCTh OILICHUBATh BKJIaJ POCCHUHCKUX YYEHBIX B CTAHOBJIICHHE U
pa3BUTHE OWOJIOTUH, MOHUMAHUS 3HAYeHUs OWOJIOTMM B TO3HAHMM 3aKOHOB
MIPUPO/BI, B )KU3HU YEJIOBEKA U COBPEMEHHOI'O OOIIECTBA;

ujeiHas yOeKIEHHOCTb, TOTOBHOCTh K CIy)KE€HUIO U 3amure OTeudecTna,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUKUCKOTO HAPO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO MIOBECHMUS;

CIIOCOOHOCTh OLIEHUBATh CHUTYyalMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OpPUEHTHUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOT'O BKJIaJa B IOCTPOECHNUE YCTOMYUBOTO OyayLIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJIUTENSAM, CO3AHUI0 CEMBbH Ha OCHOBE
OCO3HAHHOTO TMIPUHATHUS LEHHOCTEM CEMEHHOM JKU3HU B COOTBETCTBUU C
Tpazunusamu Hapoaos Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHUSA

ACTETUYECKOE OTHOUIEHHE K MHpY, BKIJIIOYas 3CTETUKY ObITa, HayyHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOLIECTBEHHBIX OTHOIIICHHUIA;

MOHMMaHUE 3MOLMOHAIBHOTO BO3IEUCTBHS )KMBOU MPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDA)KEHHUIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMIICHHE
IIPOSIBIIATH KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢u3uyeckoro BOoCHUTAHMS, (POPMUPOBAHMUS KYJbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0100y YHsI:

NOHMMAaHHWE U peanu3alus 370pOBOrO0 U 0Oe3omacHOro olpas3a KU3HU
(310poBO€  mUTaHWE, COOJIONEHHWE TUTMEHUYECKUX TMpaBUl U HOPM,
cOQJIaHCUPOBAHHBIM pEXUM 3aHATHUH U OTAbIXa, peryispHas (Qusnyeckas
aKTUBHOCTb), OEpPEKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOUIEHUS K
COOCTBEHHOMY (PH3UYECKOMY U TICUXUYECKOMY 3/10POBBIO;

IIOHUMAHUE LEHHOCTU IPaBHJl HHIMBHIYAIBHOIO M  KOJUIEKTUBHOTIO
0€30MacHOro MOBEACHUS B CUTYALIUSX, YTPOKAIOIIUX 37I0POBBIO U KU3HU JIONEH;

OCO3HAHUE MOCJIEICTBUA U HENPUATUS BPEAHBIX NPHUBBIUEK (yHOTpeOJICHUS
AJIKOTOJIs1, HAPKOTHKOB, KypEHHS);

6) Tpy10BOr0 BOCIIUTAHHUSA:

TOTOBHOCTb K TPY/Ly, OCO3HAHHE LIECHHOCTU MacTePCTBa, TPYAOIO0uE;

TOTOBHOCTb K AKTUBHOW [E€ATEIbHOCTH TEXHOJOTMYECKOW U COLUAIbHOU
HaIPaBJIIEHHOCTH, CIOCOOHOCTh MHULIMUPOBATh, IJIAHUPOBATH U CAMOCTOSATEIBHO
BBIIIOJIHATH TAKYIO JI€ATEIBHOCTB;

MHTEPEC K paznuyHbiM cepaM mpodeccuoHaNbHON NESITebHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oynymied mpodeccun U peannu30BbIBATH
COOCTBEHHBIC KMU3HEHHbIE TUIAHBI,



TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0 W C€aMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEH KU3HU,

7) 3K0JI0TM4€CKOr0 BOCIIUTAHUSA

HKOJIOTUYECKH II€JIECOO0pa3HOE OTHOIICHHE K MPUPOAEC KaK HCTOYHHKY
KU3HU Ha 3eMJI€, OCHOBE €€ CyIlIEeCTBOBAaHHUS;

MOBBIIIICHUE YPOBHS JKOJOTMUECKOM KyJbTYpbhl: MNPUOOPETEHHE OIbITa
IJITAHUPOBAHUSI TIOCTYNKOB UM OIEHKM UX BO3MOXHBIX MOCJIEICTBUN IS
OKPYXKAIOIIEH CPEIbI;

OCO3HaHUE TIO0ATBHOTO XapakTepa SKOJIOTMYECKUX MpoOJeM W myTel ux
pelieHus;

CIIOCOOHOCTh MCIOJIB30BaTh MpHOOpeTaeMble MpPU H3YyUYCHHH OUOJIOTUU
3HAHMST W YMEHUS TMPU PEHICHHH TPOOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
OPUPONIONIONB30BaHNEM  (COONIOeHHEe  TpaBWil  TMOBEACHUS B MPHUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE pPABHOBECHUS B DOKOCHUCTEMaX, OXpaHy BHUJIOB,
AKOCHCTEM, OHOChEpPHI);

AKTUBHOE  HEINpUATUE JEUCTBUM, NPUHOCIIIMX Bped  OKpPYXkKaroLleH
OPUPOIHON cpelie, YMEHHE MPOTHO3UPOBATh HEOJArONpPHUSTHBIE SKOJOTUYECKHE
MOCTEACTBUSI MPENPUHUMAEMBIX IEUCTBUI U MPEAOTBPAIIATH UX;

HaJIMYue Pa3BUTOIO SKOJOTMUECKOTO MBIIUICHUS, SKOJIOTUYECKON KYIbTYpHI,
OmbITa NEeATEIbHOCTH AKOJIOTMYECKOM HaIpPaBJIECHHOCTH, YMEHUS
PYKOBOACTBOBATbCSI MU B IIO3HABATEIbHOM, KOMMYHUKATHBHOM W COLUAIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKON JACATETLHOCTH SKOJIOTUUYECKON
HaIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU M OOIIECTBEHHON MpPaKTUKH, OCHOBAHHOIO Ha JUAJOTe
KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOW M YHUTATEIbCKOM KYJIbTYpbl KaK CpEICTBa
B3aUMOJICVICTBUS MEXAY JIFOAbMHU U IMO3HAHUS MUPA;

MOHMMaHWe crnenuduKU OUOJIOTMM KaK HayKd, OCO3HaHMs €€ polid B
(GhOpMHUpPOBAaHUYU PAINMOHATFHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
MpeCTaBlIeHus 00 OKpy)KarolleM MHpE KaK O €AUMHCTBE MPHUPObI, YETOBEKa U
oOmiecTsa, B TMO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHHH Mpoliem
COXpaHEHHUs IPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYUMOCTH OWOJIOTUU JUIsI COBPEMEHHOM ITMBWIIU3AIIMU:
oOecrieyeHus: HOBOTO YPOBHSI PAa3BUTHA MEIAUIIMHBI, CO3JaHHE IMEPCHEKTUBHBIX
OMOTEXHOJOTUH, CHOCOOHBIX  pellaTh  PECypCHble  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEUECTBa, MOMCKa MyTel BbIXOAa M3 TOO0ATBHBIX AKOJOTMYECKUX MpOoOJieM U
obOecrieyeHusT  mepexoma K yCTOWYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY



UCTIONB30BAHUIO TIPUPOIHBIX PECypcoB W (HOPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIONYYCHHHM OWOJOTHYECKUX 3HAHWA B IEJAX
MOBBIMICHUST OOIIEH KYyIbTypbl, €CTECTBEHHO-HAyYHOM T'PAMOTHOCTH, Kak
COCTaBHOW 4YacTH (YHKIIMOHAJIBHON TrpaMOTHOCTH oOydaromuxcs, (GpopmupyemMoit
MIPY U3y4YEeHUN OMOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB MO3HAHMSI, UCIIOJIB3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONb30BaTh IOJIy4aeMble 3HAHWUS JUIsl aHauu3a |
OOBSICHEHHS SIBJICHHA OKPY)KAIOIIEr0 MHpa M MPOUCXOIANINX B HEM W3MEHEHUH,
yMEHUE JeliaTh OOOCHOBAHHBIC 3aKJIFOUCHHUS HAa OCHOBE HAydHBIX (DAKTOB U
MMEIOIINUXCS TAHHBIX C IEJBIO MOTYUYeHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJILHO HCIOJb30BaTh OMOJOTMYECKUE 3HAHUA IS
peleHus mpooieM B peabHbIX )KU3HCHHBIX CUTYaIUsX;

OCO3HAHUE IICHHOCTH HAy4YHOW JICSATEIHHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOCKTHYIO M MCCIICIOBATEIHCKYIO IEATEILHOCTh MHANBUIYAITHLHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMNpPEpPhIBHOMY  OOpa30BaHUIO H
caM000pa3oBaHUIO, K AKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HAHWW IO OHOJOTHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMH.

METAIPEIMETHBIE PE3VYJIBTATBI

MeTtanpenMeTHbIe pe3ylibTaThl OCBOEHUSI yueOHoro mpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMBbIE I  (POPMUPOBAHUS MHUPOBO33PEHUS OOyYarOIUXCS
MEXIUCIUIUITMHAPHBIE (MEXKIIPEIMETHBIE) OOIIEHAYUHbIC MOHSITHS, OTpakarolue
IIEJIOCTHOCTh HAYyYHOW KapTHHBI MHpa € COENU(PUKY METOJAOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTrus, SIBICHUE, IPOIIECC,
CUCTEMa, Hay4yHbIM (haKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uCcClieIOBaHMEe,  HAOMIONCHUE,  M3MEPEHHE,  DJKCIEPUMEHT U JIPYTHX),
YHUBEpCaJbHbIE YyueOHblE JCHCTBUS (IO3HABaTEIbHbIE, KOMMYHHUKAaTHUBHbIE,

PETYJISTUBHBIE), o0ecreynBaronre dbopMupoBanue (bYHKITMOHAIBHON
IPAaMOTHOCTH W  COIMAJILHOW KOMIETCHIIMH OOYyYaroIIUXCs, CIIOCOOHOCTh
00yYaroIImxcst UCTIOJIh30BaTh OCBOCHHBIC MEXIUCIIUTUTMHAPHEIE,

MHUPOBO33pEHYECKHE 3HAHUSI W  YHUBEpPCaldbHbIC y4YeOHBIE JEUCTBUS B
MO3HABATEJIbHOW W COLUATILHOM TTPAKTHUKE.

MeranpeaMeTHble pe3ybTaThl OCBOEHHUS IPOTpaMMbl CPEIHET0 OOIIero
0o0paszoBaHusl TOJKHBI OTPAXKATh:

OBJaaaeHue YHHBEpPCAJIbLHbIMUI yueOHbIMH NMO3HABaTeJIbHbIMHU
AefCTBUSMM:

1) 0a3oBbIe JJOTHYeCKHE JIeHCTBHS:



CaMOCTOATENbHO  (QOpMYIMpPOBaTH UM AKTyaJIU3UpOBaTh  MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHWM 3HAHWA TMPUEMBI JIOTUYECKOTO MBITUICHHUS
(amanm3a, cuHTE3a, CpaBHEHUS, KiacCu(HUKAIIUHA, 000OIICHUS ), PACKPBIBATh CMBICI
OMOJOTUYECKUX TOHATHHN (BBIACNATh UX XapaKTEepHbIE MPU3HAKH, YCTAaHABIUBAThH
CBSI3M C JIPYTUMU TTOHATHAMHU );

OTIPECNATh 1EIN JCATEIBHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJBTATHI ACSITEIIBHOCTH C TTOCTABICHHBIMU IICIISIMH;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHATHS AJi1 00bsICHEHUs (AKTOB U SIBJICHUN
KUBOU MTPUPOJIBI;

CTPOUTH JIOTHYECKUE paCCyXIeHUS (WHIYKTUBHBIC, JEAyKTUBHBIC, IIO
aHAJIOTUH), BBISIBISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUYUS B PacCMATPUBAEMBIX
ABJICHUSX, (POPMYJIMPOBATH BHIBO/IBI U 3aKIIFOUEHUS;

MIPUMEHSTh CXEMHO-MOJICTHHBIC cpencTBa TUTST MIPEICTABIICHUS
CYIIIECTBCHHBIX CBSI3€i M OTHOIIICHUH B M3y4aeMbIX OMOJIIOTHUECKUX OOBEKTax, a
TaKkke  NPOTUBOPEYMH  PaA3HOTO  pONd,  BBIABICHHBIX B Pa3IMYHBIX
MH(OPMALIMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUIAH PEHICHUS TPOOJEMBI ¢ yU4ETOM aHajInu3a MMEIOIIUXCS
MaTepHAbHBIX U HEMaTEPUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JEATEIHHOCTh, OIICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHHUBATh PUCKHU MOCIEICTBUM JIEATETbHOCTH;

KOOPJAMHHUPOBATH U BBITIOIHATH PaObOTY B YCIOBUSAX PEAIbHOTO, BUPTYAIBHOTO
1 KOMOWHHUPOBAHHOTO B3aWMOJICUCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE MIPU PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCIeN0BaTEIbLCKUE 1eHCTBUSL:

BJIA/ICTh HABBIKAMH y4e€OHO-HCCIIEA0BATEIBLCKON U MPOEKTHOM JEATEeILHOCTH,
HaBbIKAMU  pa3pelieHus: 1OpolieM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEILHOMY IOMCKY METOJIOB PEIICHUSI MPAKTHUYECKUX 3a]1a4, TPUMEHEHUIO
Pa3TUYHBIX METOAOB IMO3HAHMUS;

WCITOJIB30BAaTh PA3JMYHBIE BBl JEATCIBHOCTH IO TIOJYyYCHHUIO HOBOTO
3HAHWS, €T0 HWHTEPHPETAINH, NPEOOpPa30OBAHUIO W TMPUMEHCHHUIO B YUYCOHBIX
CUTYallUsAX, B TOM YHUCJIE MIPU CO3aHUH YIEOHBIX U COIUATILHBIX MTPOEKTOB;

(dbopMHUpOBaTh HAyUYHBIA THUIl MBILIUICHUS, BIaJ€Th HAyYHOU TEPMHUHOJIOTHEH,
KITFOYEBBIMU TIOHITHAMHU U METOIAMU;

CTaBUTh W (GOPMYIUpOBATH COOCTBEHHBIC 3a/lad B 00pa30BaTEIHLHOU
JESITENHbHOCTH U KU3HCHHBIX CUTYaIUsX;

BBISIBJISITh MPUYUHHO-CIICACTBEHHBIE CBA3M M aAKTyaJIM3UPOBATH 3ajauy,
BBIJIBUTATh THUIOTE3y €€ pEIICHHs, HaXOAUTh apTyMEHTHI IS JIOKa3aTeIhCTBa
CBOMX YTBEP)KJICHUI, 3a/1aBaTh MapaMeTPhl U KPUTESPUU PEIICHUS;



aHAJIM3WPOBATh TIONYYCHHBIE B XONE pEIICHUS 3a7addl  pe3yibTaThl,
KPUTHYECKH OIEHNWBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IIEJICHANIPABICHHBI MMOUCK IMEPEHOCa CPENCTB U CIIOCOOOB
nercTBUs B MPoheCCUOHANTBHYIO CPEAY;

YMETh TEPEHOCHUTHh 3HAHUS B TIO3HABATCIBHYIO M TPAKTHYECKYIO 001acTw
KU3HEJEATEIbHOCTH;

yYMETh WHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00JacTel;

BBIJIBUTATh HOBBIC HJICH, MpeajiaraTb OPUTHHAIBHBIC TOIXOABI U PEIICHHS,
CTaBUTH MPOOIEMBI U 3aJ1a4H, JOITYCKAIOIINE AIbTEPHATUBHBIC PEIICHMS.

3) pa6ora ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3INYHBIX MCTOYHHKAX MHPOpPMAIH (TEKCTEe yueOHOTO
mocoOusi, HAy4YHO-TIOMYJISIPHOW JHTEpaType, OWOJIOTHYCCKUX CIOBapsIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX Oa3ax maHHBIX, B VHTepHETE), aHATU3UpPOBAThH
MHOOPMAIINIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUISCKU OIICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHBOPEUNBOCTH;

(GhopMyIHpOBaTh 3ampOChl M MPUMEHSITh PA3IMYHBIC METOABI MPH TIOUCKE H
orOope Omosornueckor WHGOPMAIK, HEOOXOAMMOW JIJIsi BHITIOJHEHUS Y4eOHBIX
3ajay;

npuoOpeTaTh OMBIT HUCIOJIB30BaHMS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIBTYPY aKTHUBHOTO MCIOJIB30BAHMS Pa3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTUMANbHYIO  (GOpMy  MPEACTaBICHUS
ouonorndeckoil nHGopManuu (cxembl, rpaduKu, JUarpaMMbl, TaOIHIIbI, PUCYHKH
H Ipyroe);

WCIIOJIb30BaTh HAyYHBIA SI3BIK B KAa4eCTBE CPEIACTBA TMpU paboTe C
Ouonoruyeckoil uHMOpMaIMel: NPUMEHATh XUMHUYECKHe, (U3HYECKUE W
MaTeMaTHYeCKHe 3HAaKH W CHMBOJBI, (QOpMyInbl, abOpeBHaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh W TPEOOpa3OBBIBATH  3HAKOBO-CUMBOJIMUECKHE  CPEJICTBA
HaIJISTHOCTH;

BJQJIETh ~ HABBIKAMHM  pAaclO3HaBaHUA M 3allUTHl  HUHQOpMAIUH,
MHPOPMAITMOHHOW 0€30MaCHOCTH JIMYHOCTH.

Ogy1ajieHre YHUBEPCAJbHBIMH KOMMYHUKATHBHBIMH J1€HCTBUSIMMU:

1) oO61ienme:

OCYIIECTBIISATh KOMMYHHKAIIMU BO BCEX c(epax >KM3HU, aKTUBHO Y4aCTBOBATH
B JMAJIOTe WM TUCKYCCHH TIO CYIIECTBY OOCYXIaeMoW TeMbl (yMEHHE 3a]aBaTh
BOIIPOCHI, BBICKA3BIBATH CYXKJACHHS OTHOCHTEIHLHO BBITIOJHEHUS TpeiaraeMoi



3a/lauM, YYUTHIBaTh MHTEPECHl U COITACOBAHHOCTH MO3MIIMKI JPYTUX YYACTHUKOB
JMajiora Uin JUCKYCCHM);

pacmo3HaBaTh HEBepOalbHBIE CpEACTBA OOIICHMS, TOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMSI KOH(IMKTHBIX CHUTYyaIlHi,
YMETb CMSTYaTh KOHPJIMKTHI U BECTU MEPETOBOPHI;

BIIAJIETh PA3IUYHBIMU CIIOCOOAMM OOIEHUS W B3aUMOJCHCTBUSI, MMOHUMATH
HaMEpPEHUS APYTHUX JIOCH, MPOSBISATh YBAXKUTEIHHOE OTHOIICHUE K COOECETHUKY
U B KOpPEKTHOH dopMe HopMynHpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAaHUEM
SI3LIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eITeJIbHOCTD:

MIOHMMATh W MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON W HWHAMBUIYAIbHOU
paboThI IPU PEIICHUH OMOJOTHYECKOM MPOOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MIPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJICUCTBUSA MPU PEIICHUU YUEOHOM 3a/1auu;

BBIOMPATh TEMAaTUKy M METOABl COBMECTHBIX JEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0TO Wi€HA KOJIJIEKTHBA,;

OpUHUMATh LEJIM COBMECTHOW  JESTENbHOCTH, OpPraHU30BbIBaTh MU
KOOPJIMHUPOBATh JACHUCTBUA MO €€ JOCTHMIKCHHWIO: COCTAaBIATH IUIAH JCHUCTBUI,
pacmpenensTh poiau C Y4E€TOM MHEHHMA YYaCTHHKOB, OOCYXIAaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh Ka4€CTBO CBOET0 BKJIAJIa U KaXJOT0 YYaCTHUKA KOMaH/Ibl B OOIIHA
pe3yJIbTaT M0 pa3padOTaHHBIM KPUTEPUSIM;

MpeajiaraTb HOBBIE TIPOEKTHI, OLEHHMBATh WJAEU C TMO3UIMA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISATh MO3UTHUBHOE CTPATETMYECKOE IMOBEJACHUE B PA3IHYHBIX
CUTYAIUsX, IPOSBIIATH TBOPYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJILHBIMH PEryJATHBHBIMU AeHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJOTMYECKUE 3HAHUSA JMJIS BBISBICHUS MPOOJIEM M UX
pelIieHrs B )KU3HEHHBIX U YYEOHBIX CUTYyaIUsX;

BBIOMpaTh HAa OCHOBE OHMOJOTMYECKMX 3HAHUI I1I€JIEBBIE U CMBICIOBbBIC
YCTaHOBKM B CBOMX JEHCTBUSIX U MOCTYNKAax IO OTHOUIEHUIO K JKUBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOLIUX;

CaMOCTOSITETIbHO OCYILIECTBIISATh MO3HABATEIbHYIO NI€SITEIIbHOCTD, BBISBISTH
poOIeMbl, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIC 3a7aud B 00pa30BaTEIbLHOMN
NEATENbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO COCTAaBJATh IUIAH pEeHIeHUs MpoOieMbl C  Yy4ETOM
HMMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BOBMOXXHOCTEH U MPETIOUYTCHU;

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM;



paciupsTh paMKH y4eOHOTO IpeMETa Ha OCHOBE JIMUHBIX ITPEANOYTEHUIN;

JIeJIaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHE;

OLIEHUBAaTh MPUOOPETEHHBIH OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO M IPOSBICHUIO IIHPOKOM SpyIuLUU B
pa3HbIX O0JIaCTAX 3HAHUW, MOCTOSHHO MOBBIINIATH CBOM 00pa3oBaTENbHBIA U
KYJIBTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJaJIeTh  HaBBIKAMU  [IO3HABATENbHOM  pedrexkcu  Kak  OCO3HaHUs
COBEPIIACMBIX JCUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX pE3YJIbIATOB W
OCHOBaHUM, UCHOJb30BaTh NPUEMBI PeQIEKCUU ISl OLIEHKH CUTyalluu, BbIOOpA
BEPHOT'O PELICHUS;

YMEThb OLICHMBAaTh PUCKH M CBOCBPEMEHHO NIPUHUMATh PEIICHUSA IO MX
CHUKEHUIO;

IPUHUMAaTh MOTUBBI W apryMEHTBl JPYIMX IPHU aHalu3e pe3yJbTaToB
NEATEIbHOCTH;

3) npuHATHE ce0s U APYIrUX:

IPUHUMATh ce0sl, TOHUMAasi CBOU HEAOCTATKU U IOCTOUHCTBA;

IPUHUMAaTh MOTUBBI W apryMEHTBl JPYIMX IPHU aHalu3€ pe3yJbTaToB
NEATEIBbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UILIUU APYTroro 4eJlIoBeKa.

HPEAMETHBIE PE3YJIBTATbI

[IpenmetHble pesyabTarbl ocBoeHus nporpammbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crieruuieckue as yaeoHoro npenmera «buomorus»
Hay4HbIE 3HAHUS, YMEHHSI U CIIOCOOBI JEMCTBUI MO OCBOEHUIO, MHTEPIPETALUU U
npeoOpa30BaHUIO 3HAHUM, BUJIbI JAEATEIBLHOCTU IO IMOJyYEHUIO HOBOIO 3HAaHUS U
MPUMEHEHUIO 3HAHUW B PA3JMYHBIX YUEOHBIX CHUTYyalUsIX, a TaKKE€ B pealibHbIX
KU3HEHHBIX CUTYallMsX, CBSI3aHHBIX C Ouosoruei. B mporpamme npeaMeTHble
pe3ynbTaThl IPEICTaBIEHBI 110 ToJaM 00y4YEeHHUS.

[IpenmeTHBIE pe3ysbTaThl OCBOEHUSI yueOHoro npeamera «buosnorus» ¢ 10
Kaacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE U POJIM OHUOJIOTUU B CHCTEME HAy4YHOTO
3HAaHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOW KapTHHBl MHpPa M HAayYHOIO MHUPOBO33pPEHUS, O BKIAAEC POCCUMCKUX U



3apyOCKHBIX yYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAJIBLHOU
IPaMOTHOCTH Y€JI0BEKa JUISl PEIICHNUs KU3HEHHBIX 33134,

YMEHHUE PACKpPBIBATh COACpPKAHWE OMOJOTUYCCKHX TEPMHHOB W TIOHSITHI:
KU3Hb, KIJIETKA, OpTraHu3M, MeTaboim3M (OOMEH BEIIeCTB W MpeBpallcHue
HHEPrUHr), TOMEOCTa3 (CaMOperysius), ypOBHEBAsI OpraHU3alns KUBbIX CUCTEM,
CaMOBOCIIPOU3BeIeHUE (PEMPOAYKIINSA), HACIEACTBEHHOCTh, H3MEHUNBOCTD, POCT H
pa3BUTHE;

YMEHUE U3JIaraTh OHOJOTUYECKHE Teopuu (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, LIEHTpajbHas JOorMa MOJEKyasipHOoW Ouonoruu), 3akoHsl (I.
Mengens, T. Moprana, H. 1. BaBuiioBa) u yueHust (0 LeHTpax MHOrooopasus u
MIPOUCXOXKJICHHST KyJIbTypHbIX pacteHuid H. M. BaBuiioa), onpenensarb rpaHuilbl
WX MPUMEHUMOCTH K KMUBBIM CHUCTEMaM;

yMEHHE BIIaJIETh METOJaMU HAy4YHOTO MO3HAHUS B OMOJIOTUU: HAOIIOECHUE U
ONHMCaHWE JKUBBIX CHUCTEM, MPOIIECCOB W SIBICHWH, OpraHU3alusi W MPOBEIACHHE
OMOJOTUYECKOTO  DKCIIEPUMEHTA,  BBIIIBIDKCHWE  THIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXAY HCCICNYEMbIMU BEIMYUHAMH, OOBSICHEHHE IOIYYECHHBIX
pPE3yAbTaTOB, UCIOJBb30BAHHBIX HAyUHBIX TOHSTHMA, TEOPUM M 3aKOHOB, YMEHUE
JieNiaTh BHIBOJIBI HA OCHOBAHUH TIOJTYUYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCISITH CYIIECTBEHHBIC TPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT H
DYKapHOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
npoleccoB: OOMEHa BEIIECTB M MPEBpALCHUSI SHEPTUU B KJETKE, (OTOCHUHTE3a,
IUTACTUYECKOTO M DHEPreTUYecKoro OoOMEHa, XEMOCHHTEe3a, MHTO3a, Melo03a,
OIUTOIOTBOPEHUS, PA3MHOKEHUS, WHANBUAYATLHOTO Pa3BUTHS  OpPraHW3Ma
(oHTOTECHER);

yMEHHUE MPUMEHSATH MOTYYEHHBbIE 3HAHUS I OObSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl TIPUHATHSA MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOMU
KU3HU C LEIpl0 obecreueHrus Oe30MacHOCTH CBOETO 3J0pPOBBS U 370POBbS
OKPYKaIOUIUX JIIOEH, COOMIONEHNUSI HOPM TPaMOTHOTO MOBEACHUSI B OKPYKAIOIICH
OPUPOIHON cpele, MOHUMAHUE HEOOXOAUMOCTH HCIONb30BAHUS JOCTHKCHUM
COBpEMEHHOU ouonoruu u OMOTEXHONOTHI AN paIOHaJIbLHOTO
MPUPOIOTIONB30BAHNUS;

YMEHHUE pelaTh dSJIEMEHTAapHbIE TEeHETHYEeCKHWE 3aJaud Ha MOHO- U
IUTUOPUAHOE CKpELIMBaHUE, CIEIUVICHHOE HAacleOBaHUE, COCTaBISATbH CXEMBbI
MOHOTHOPHUIHOTO CKPEIIMBAHUSA JJIsl MPEACKAa3aHHUsl HACIECTOBAHUS TPU3HAKOB Y
OpPraHU3MOB;

YMEHUE BBIMOIHATH J1A0OPATOPHBIE M TMPAKTUYECKUE PpaboThl, COONIIONATH
npaBujia Ipu padboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0OBAHUEM;

YMEHUE KPUTHYECCKHA OIICHWBATh W HWHTEPIPETUPOBATH WHOOPMAIHIO
OMOJIOTMYECKOTO  COIEpX aHMs, BKIIOYAIONIYI0 TICEBAOHAyYHbIE 3HAHHUS U3



pPa3IUYHBIX UCTOYHUKOB (CpeACTBa MAacCOBOM MH(OpMaIuu, HayYHO-TIOMYJISIPHbIE
Marepuaibl), STUYECKHUE AaCTIEKThl COBPEMEHHBIX HCCIEIOBAaHUM B OHOJIOTHH,
MeJUIINHE, OUOTEXHOJIOTUH;

YMEHHUE CO37]aBaTh COOCTBEHHBIE NHUCHMEHHBIE W YCTHBIE COOOIICHUS,
0000111ast OMONOTUYECKYI0 MH(OpPMAIIO U3 HECKOJIbKUX MCTOYHHUKOB, FPAMOTHO
MCIIOJIb30BATh MOHATUHHBIN anmapaT OUOIOTHH.

[IpenmeTrHble pe3ynbTaThl OCBOEHUs yueOHoro npeamera «buonorus» 6 11
KJacce NOJKHbI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUM O MECTE M POJIK OMOJIOTUU B CUCTEME HAyYHOTO
3HaHUS €CTECTBEHHBIX HAayK, B (POPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpPAa U HAyYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUMCKUX H
3apyOeXHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHUE OHWONOTUH, (PYHKIIMOHATBLHON
IPaMOTHOCTH YeJIOBEKa ISl pelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COAEPKaHUE OMOJIOrMYECKUX TEPMUHOB U TIOHSTUI: BUJI,
MOMYJISIIUSL, TEHO(OHI, SBONIONMUSA, ABIKYIIUE CHIBI ((AaKTOPhI) SBOIOIUH,
MIPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHUA000pa30BaHHE, IKOJIOTHYECKHUE (HAKTOPHI,
HKOCUCTEMA, MPOAYUEHThl, KOHCYMEHTBI, pEIYyLEHTbl, LEeNu  UTaHu,
AKOJIOrMYECcKasi mupamuia, OuoreoreHos, ouocdepa;

YMEHHE H3JIaratb OHOJOTMYECKHE Teopuu (dBOJOIMOHHAs Teopus Y.
JlapBrHA, CUHTETUYECKass TEOpHUS DBOJIOIMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctea K. M. bapa, uepenoBaHus TNIaBHBIX HANpaBICHUA U
nyteit sBomoruu A. H. CeepiioBa, yuenust o ouochepe B. U. Bepnasnckoro),
OTIPEICIISITh TPAHUITHI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHUE BJIJIETh METOJJaMU HAYYHOTO MO3HAHUS B OMOJIOTUM: HAOMIONEHUE U
OMKMCAHUE >KUBBIX CHUCTEM, MPOLIECCOB W SBICHUI, OpraHu3als U IMPOBEICHUE
OMOJIOTMYECKOTO  JKCIIEPUMEHTA,  BBIJBUXKEHHUE  THUIIOTE3bl,  BBISIBJICHUE
3aBUCUMOCTH MEXKIy HCCIEAYEMbIMH BEIUYMHAMHU, OOBSICHEHUE MOTYyUYECHHBIX
pPE3YJIBTATOB, WCIIOIb30BAHHBIX HAYYHBIX IMOHATHUI, TEOPUA U 3aKOHOB, YMEHUE
JIeJIaTh BBIBOJIbI HA OCHOBAHUH TMOJYYEHHBIX PE3yIbTATOB;

YMEHHUE BBIICNATh CYIIECTBEHHBIE TNPU3HAKK CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHJIOB, TOMYJSIHN, TMPOMYIEHTOB, KOHCYMEHTOB, PEIyILICHTOB,
OMOreoneHO30B M 3KOCHCTEM, OCOOEHHOCTH IMPOLIECCOB: HACIEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOI0 0TOOpa, BUA00OpA30BaHMS, MPUCIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (DAaKTOPOB Ha OpraHu3Mbl, NepeHoca
BEILIECTB U IOTOKA HSHEPIHMM B HKOCHUCTEMaX, AHTPOIOICHHBIX H3MEHEHHI B
HPKOCHUCTEMAaX CBOEM MECTHOCTH, KpPYyroBOpOTa BEHIECTB M OMOT€OXMMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHUE TPUMEHSTH IMOJTYUYCHHbIC 3HAHUS ISl OOBSICHEHUS] OMOJIOTMYECKHUX
MPOLIECCOB U SIBJICHUMW, JJI MPUHATUS NPAKTUYECKUX PEUICHUH B MOBCEIHEBHOU



KU3HU C 1eNpl0 oOecreyeHus Oe30MacHOCTH CBOEro 3J0POBbS U 3/I0POBbS
OKPY’KaIOIIUX JIONIEH, COOMIOIEHUSI HOPM TPaMOTHOTO TMOBEICHUS B OKPYXKAIOUICH
MPUPOTHON Cpele, TMOHMMAaHWE HEOOXOMMMOCTH WCIOIb30BAHUS JTOCTHKCHHIM
COBPEMEHHOW OMOJIOTUHU JIJIS1 PAllMOHATILHOTO MPUPOJIOTIONH30BAHUS;

yMEHHE peuiarh 3JeMEHTapHble OMOJIOTMYEeCKUEe 3aJ1aud, COCTABISATh CXEMBI
MepeHOca BEMIECTB U SHEPTUHU B IKOCUCTEMAX (II€MU MUTAHUSA);

YMEHUE BBIMOIHATL JTA0OPATOPHBIE M TMPAKTHYECKUE PabOTHI, COOIIOIATH
npaBuia npu padboTe ¢ ydeOHbIM U J1a00paTOpHBIM 000PYIOBAHUEM;

yMEHHE KPUTHUYECKH OLEHUBATh M HMHTEPIPETUPOBATH HHGPOPMALIKIO
OMOJIOTHYECKOTO  COACpKaHUS, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHUA U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAaCcCOBOM MH(OpMAaIuu, HAyYHO-TIOMY/ISIPHBIC
MaTepualbl),  paccMaTpuBaTh  [IOOAJbHBIE  HDKOJOTUYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHUE CO37aBaTh COOCTBEHHBIE NMCHMEHHBIE W YCTHBIE COOOIICHUS,
00001mast OMONOTHYEeCKy0 MH(DOPMAITIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
MCIIOJIb30BATh MOHSATUNHBIN anmapaTr OUOIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
No IIpakTH4eckue/ (uudposbie)
HanmMeHoBaHue pa3aesioB 4 TeM NPOrpaMMbl KonTpoubHbIe
n/n Bcero AGOTEL JladopaTtopHbIe o0pa3oBaTe/ibHbIE
P padoThI pecypchbl
bubmuoreka [1OK https://
1 b 1
HMOTIOTHA Kak Hayka 3 m.edsoo.ru/7f41¢292
2 CraproBasi AMarHOCTHKA. 1 1
bubmuoreka [1OK https://
3 JKuBbIe CHUCTEMBI M X OpraHu3aIus 1 medsoo.ru/ 741292
butmuoreka I1OK https://
4 X 7 21 1 2
MMUYECKUI COCTaB U CTPOCHHE KIETKU m.edsoo.rw/7f41¢292
bubnmoreka [1OK https://
5 K 11 1 1
W3HENEATEILHOCTD KIIETKHA m.edsoo.rw/7f41¢292
6 PazMHOXeHME U MHAUBUIyaIbHOE PA3BUTHE 10 1 1 butmuoreka [1OK https://
OpraHU3MOB m.edsoo.ru/7f41¢292
bubnuoreka 11OK https://
1 3
7 HacnencrBeHHOCTh M1 KBMEHUYMBOCTb OPraHU3MOB 14 medsoo.ru/ 741292
bubmuoreka [1OK https://
8 Cenexius opranu3mMoB. OCHOBBI OMOTEXHOJIOTUH 5 . edsoo /741292
9 [TpomesxyTouHast aTTeCTaIu. 1 1
10 O060011IeHre N3yYEeHHOTO MaTepuaa 1mo 1 bubnuotreka [{OK https://
ouomoruu 3a 10 kiacc m.edsoo.ru/7f41¢292
OBILIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68 6 8



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KVIACC

KosnvecTBO yacoB JJIeKTPOHHbIE
Ne IIpakTnyeckne | (uudponnie)
HaumMeHoBaHue pa3aesioB U TeM NPOrpaMMbl KonTpoubHbie
n/n Bcero AGOTEI /i1abopaTopHbIe | o0pa3oBaTebHbIE
P padoThI pecypchbl
1 DBOJIOLIMOHHAS OUOIOT U 17 1 2 Bubimorexa LIOK htps:/
m.edsoo.ru/7f41cc74
2 Bo3HMKHOBEHUE U pa3BUTHE KU3HU Ha 3eMIle 16 1 1 bubnmorexa LOK hitps:/)
m.edsoo.ru/7f41cc74
bubmuoreka L1OK https://
3 O 1 1
praHu3Mbl U OKpYXKarolias cpesia 3 3 m.edsoo.rw/7f4] ccT4
4 Coo01recTBa 1 DKOJIOTMYECKHUE CUCTEMBI 20 budmorera HOK w2
m.edsoo.ru/7f41cc74
bubmuoreka L1OK https://
5 II 1 1
POMEHYTORHAA aTTeCTatuA m.edsoo.ru/7f41cc74
6 O06o0011eHre N3YYEHHOTO MaTrepHaa 1o OHOI0run 1
3a 11 kiace
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 6



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

ITOYPOYHOE INTAHUPOBAHUME

10 KJTACC

KoanuecTBo yacos

Ne JyleKTPOHHBbIE LN (pPOBbIE
Tema ypoka IIpakTHyeckue /
n/n Bcero KonTpouabHbie o0pa3oBareibHbIE PecypcChl
JadopaTopHble
padoTsbI
padoThI
bubmuoreka [1OK https://
1 buosnorus B cucreme Hayk 1 m.edso0.ru/863e6122 https:/
m.edsoo.ru/863e632a
. bubnmoreka [1OK https://
2 Mertoapl O3HaHUS )KUBOM TPUPOJIBI. 1 m edsoo.ru/86366122
3 CraproBas nmarnocruka. Tecr 1 1
B e | ok
p JOB TIpH 13y https://m.edsoo.ru/863e6122
OMOJIOTHYECKUX 0OBEKTOBY
buoniornyeckue cuctemsl, NPOLECCHl U UX bubmuotexa LIOK https://
5 1
H3y4eHUe m.edso0.ru/863e6564
N butmuoreka [1OK https://
6 XUMUYECKHUN COCTaB KJIETKHU. 1 m edsoo.rw/8636674e
bubmmoreka IIOK
7 Bona. ! https://m.edsoo.ru/863e674¢
bubmmoreka IIOK
8 MusepanbHELe comn ! https://m.edsoo.ru/863e674¢
bubnunoreka [1OK https://
9 benku. CoctaB u cTpoeHue OEITKOB 1 m.eds0o rw/8636b72
10 buonornyeckue GyHKIMU OEITKOB. 1 bubnmoreka [IOK
https://m.edsoo.ru/863e6b72
bubmuoreka [1OK https://
11 depMeHTB — OMOJIOTUYECKUE KaTaInu3aToOPhI. 1 m.edsoo.r/S63e6b72
JIaﬁopaTopHaﬂupaﬁoTa Ne 1 «M3yuenne Buborexa [IOK
12 KaTaJIUTUYECKOW aKTUBHOCTH (PepMEHTOB (Ha 1 1

MpUMEPEC aMUJIa3bl UJIN KaTELTIa3BI)»

https://m.edsoo.ru/863e6b72



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

13

VYIiieBoabI.

butmuoreka [1OK https://

m.eds00.1u/863e6870
bubmoreka IIOK

14 Jlunung: https://m.eds00.ru/863e6870

bubnmoreka [1OK https://

15 Hyxneunossie kuciotel. JHK m edsoo.ru/863e6d5c

bubmuoreka [IOK

16 Hyxnieunossie kucnorst. PHK https://m.edsoo.ru/863e6d5c

17 ATD bubmoreka [IOK

https://m.edsoo.ru/863e6d5¢c

18 Hcropust u metoasl n3ydeHus kiuetku. Kiierounas bubnuoreka L{OK https:/
TEOpUs m.edso0.ru/863e6e88

19 Knetka kak nemoctHas xuBasi cuctema. Turbl bubnmoreka [1OK https://
KJIETOK: DYKapHOTUYECKas U IIPOKAPUOTUYECKAS. m.edsoo.ru/863e6e88

N butmuoreka [1OK https://

20 OC0OEHHOCTH CTPOCHUS MTPOKAPHOTHUCCKOM m edsoo rw/863e6£0 hitpe://
IICTH. m.edsoo.ru/863e716¢
Crpoenue AYKapUOTUYECKOMN KJIETKH. bubmuotexa LIOK https://

21 [loBepXHOCTHBIE ~ CTPYKTYpbl  KJIETOK,  HX m.edso00.ru/863e6ff0 https://
byHKIUY. m.edsoo0.ru/863e716¢

bubmoreka [{OK https://

2 S;Iiiﬁ@MGpaHHBIG 1 HeMeMOpaHHbIC OPTaHOUJIbI m.eds00.11/863¢6£10 hitps://

) m.eds00.ru/863e716¢
bubmotexa [1OK https://

23 SAnpo. m.edso00.1ru/863e6f10 https://

m.edso0.ru/863e716¢
BuGorsa 10K
24 u gaKTe WU TI0, ME/)IK OCKOI'I’OM Ha FOTOE:I;I)I: https://m.edsoo.u/863e610
p A p https://m.edsoo.ru/863e716¢
MUKpOTIpenapaTax u X OIMHCAHUE»

75 O0600meHue o TeMe « XMMHYECKUH COCTaB U
CTPOCHUE KJIICTKI

26 KonTtpoabnasi padora nmo reMe « XUMUYECKUH

COCTaB U CTPOCHUC KIICTKWN



https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870

butmuoreka [1OK https://

27 OOMEH BeIeCTB WIA META00IU3M m.edsoo ru/863e 766
bubmuotexa LIOK https://
28 DorocuHTes. m.eds00.1ru/863e7¢98
bubnunoreka [IOK
29 XeMOCHHTE3 https://m.eds00.ru/863e7¢98
30 DHepreTUIecKuii 0OMeH Bubmaorexa ITOK https:/
m.edsoo.ru/863e7aae
N bubmoreka [1OK https://
31 JKU3HEHHBINA IUKIT KIETKH. m.edsoo.ru/S63e7ded
bubnmoreka [IOK
32 Jenenue krerku. MuTos. https://m.edsoo.ru/863e7dc4
33 | o ot xopona e na BuGnorexa LIOK
P y https://m.edsoo.ru/863e7dc4
TOTOBBIX MUKPOIIpENapaTax»
butmuoreka [1OK https://
34 buocunTes Genka. Peakiiust MaTpuyHOTO CHHTE3a m.edsoo rw/863796¢
bubmuotexa LIOK https://
35 Tpancnsuus — OuocuHTe3 OesKa 1 edsoo rw/863796¢
36 O060611eH1Ee 10 TeMe « KN3HenesITeIbHOCTD
KJIETKNAY
37 KonrtpoJabHasi paéora 1o teme
«Ku3HeneaTeIbHOCTD KIIETKHY
bubmoreka [1OK https://
38 Hexnerounsie (hopMbl ’KU3HH — BUPYCHI m edsoo.r/363e7540
39 bonesnu pactenuii, ;)kWBOTHBIX U YEJIOBEKA, bubnuoreka [IOK
BbI3bIBAEMbIE BUPYCaMHU. https://m.edsoo.1u/863e7540
bubauoreka L1OK https://
40 @opMbI pa3sMHOXKEHUSI OPraHU3MOB m.eds00.ru/863e81b6 https://
m.edsoo.ru/863e831e
N bubmuoreka [1OK https://
41 Metio3 m.edsoo.ru/863e7f4a
42 OO6pazoBaHuE U pa3BUTHE TTOJOBBIX KIIETOK. Enbmaorexa OK https://

m.edso00.ru/863e81b6



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c

bubnuoreka [IOK

43 Onuozorsopene. https://m.edsoo.ru/863e81b6
JlaGopaTopHnasi padora Ne 4 «M3yueHue
44 CTpOCII)-II/IH 111)on0131[:1x KJICTOK Ha FOT}(])BLIX bubmorexa [IOK
https://m.edso00.ru/863e81b6
MHUKPOIIpenaparax
45 NuauBuyanbHOE pa3BUTHE OPraHU3MOB iﬁgﬁﬁgﬁ?g 6I§Ie(§4[1<3_p_}6ltt s/
46 O000mmenue no reMe «Pa3sMHOXKEHHE U
WHJMBU]IyaJIbHOE PA3BUTHE OPTraHU3MOBY»
47 KonTtpoJsbHasi padora no teMe «PazMHOXkeHUE U
WHJUBUIyaJIbHOE PA3BUTHE OPTraHU3MOBY»
48 I'eHeTnka — Hayka O HaCJIEJACTBEHHOCTH U bubmuoreka [1OK https://
U3MEHYHUBOCTH m.edso0.ru/863e8612
49 3aKOHOMEPHOCTH HACIEAOBAHMS IPU3HAKOB. bubmmotreka [{OK https://
MonorubpuHoe CKkpenuBaHme m.eds00.1ru/863e8878
50 JurnOpuaHoe CKpeuBanue. 3akoH bubnmorexa LHOK https://
HE3aBUCUMOTO HACIEIOBAHUS IIPU3HAKOB m.edsoo.ru/863e89a4
bubmuoreka L1OK https://
51 CuerieHHOE HACJIeI0BaHUE MTPU3HAKOB. m.edsoo /3636860
JlaGoparopHasi padora Ne § «3yuenne
59 pEe3yABTaTOB MOHOTHOPUAHOTO M TUTHOPHUIHOTO bu6moreka IIOK
CKpEeIlMBaHus y Ip030(UiIbl HAa TOTOBBIX https://m.edsoo.ru/863e8c60
MUKpOIIpenaparax»
53 I'enetuka nmona. HacnenoBanue npus3HaKos, bubnuorexa LIOK https://
CIEIUIEHHBIX C ITOJIOM m.eds00.ru/863e8c60
54 N3menunBocTh. Henacnencreennas bubmotexa [IOK https://
U3MEHYUBOCTb. m.edsoo.ru/863e8efe
JlabopaTopHasi padora Ne 6. M3yueHu
55 MO)?SCEI/IKZEI/IOHH%I)?ESMJZ‘ISIBO(:3”1?11/1 el'IOCeTpOCHI/Ie bubmorexa LOK
P N https://m.edsoo.ru/863e8efe
BApUALMOHHOTO PsAJia U BApUAIMOHHOW KPUBOID)
56 HacnenctBennast U3SMEHYUBOCTD. bubmiorexa LIOK hitps.//
m.edsoo.ru/863e8efe
57 BuesnepHast HacClIeACTBEHHOCTh U U3MEHYUBOCTb. bubnnorexa LOK hitps://

m.edsoo.ru/863e8efe
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JlaGopaTopHasi padora Ne 7. « AHanIu3 MyTaluit

bubnuoreka [IOK

>8 y Ip0o30(UIIbl HAa TOTOBBIX MUKPOIIPEapaTaxy https://m.edsoo.ru/863e8efe
bubmoreka [1OK https://
59 I'eneTnka yeoBeka 1 m.edsoo.r/36368d78
60 O0600menue mo reme «HacaeacTBeHHOCTE U 1
M3MEHYMBOCTH OPTaHU3MOBY
KoutpoabHas padora o teme
61 «HacnencTBeHHOCTS U UBMEHUYHUBOCTD 1
OpPTraHU3MOB)»
butmuoreka [1OK https://
62 Ceneknus Kak Hayka U IpoLecc 1 m.edsoo /86369214
63 MeToibl U TOCTHKEHHS CENCKIIUHU PACTESHHI 1 bubmorexa LHOK
a a 111 P https://m.edsoo.ru/863e¢9214
bubnunoreka [1OK https://
64 MeTonpl ¥ JOCTKEHUS CEIEKIINHN JKUBOTHBIX 1 m.eds0o. ru/36392 14
65 brnorexnomorus kak oTpaciab IIPONU3BOACTBA 1 bubmorexa LOK
p p a https://m.edsoo0.ru/863e9214
66 IIpomexkyTounasi arrecrauusi. Tect 1
O600menue o reme «CeNeKIus OpraHu3MOB. bubnmorexa LIOK https://
67 1
OCHOBEI OMOTEXHOJIOT U m.edso0.1ru/863e¢9336
O06o0011eHre N3y4eHHOro MaTrepuasa o
68 1
ouosornu 3a 10 knacc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

Ne KoJsimuecTBo yacos DJICKTPOHHBIE
11/_11 Tema ypoka Beero KonTposbHbie IIpakTuyeckue/, | uupposbie
padoTsI JabopaTopHble o0pa3oBare/ibHbIE
padoThI pecypcbl
N bubnmnoreka IIOK https://
1 DBOJIIOLUS U METOJIbI €€ U3yUeHUS 1 m edsoo.ru/863ea20e
. bubanoreka [1OK https://
2 Wcropus pa3BuTHs npeacTapBieHu 00 3BOIIONUN 1 m.edsoo.ru/863ca20e
bu6moreka [1OK https://
3 CBHUETENBCTBA BOIIIOIHU. 1 m.eds0o.r/363e0570
bubnuotexa L{OK https://
4 OpomononHas Teopus Y. [lapsuna. 1 m edsoo.rw/863e9570
bubanoreka [1OK https://
> Mukpossomonus I m.edsoo0.1u/863e9cle
6 [Tonynsmus Kak aneMeHTapHas €AUHULIA BUIA U 1 bubmmoreka [1OK https://
3BOJIFOLIMH. m.edso0.ru/863e99¢6
7 JlabopaTopunas padora Ne 1 «CpaBHeHHE BUIOB 110 1 1 bubmuotexa L{OK https://
MOP(HOIOTUYECKOMY KPUTEPHIO) m.edso0.1u/863e99¢c6
bubnmoreka IIOK https://
8 JBroky1ue cuibl (3ieMeHTapHbIe (PAaKTOPBI) 3BOIOLUU 1 m edsoo.ru/863e0dad
9 [Monmynsiuronuble BOJHBI M jApeiid reHoB. Mzomsuust u 1 bubmorexa LHOK https://
MUrpanus. m.edsoo.ru/863e9da4
N bubamnoreka IIOK https://
10 | EcrecTBeHHbI 0TOOp 1 €ro GopMBI 1 m edsoo.rw/863e0ed0
. bubnnoreka LHOK https://
11 | Pe3ynbTaTsl SBOJIOIUHU: TPUCTIOCOOICHHOCTh OPTaHU3MOB. 1 m.edsoo.r/363e0fde
JIa6 6ora Ne 2 «O
adopatopuas pagota A2 = « fAcatie bubaunoreka [1OK https://
12 | npucnocoOneHHOCTH OpraHu3Ma U €€ OTHOCHTEIBHOTO 1 1
m.edsoo.1u/863e9fde
XapakTepa»
. bu6moreka [1OK https://
13 | Pe3ynbrarsl 5BOMIOLMU: BUOOOpa30BaHUE. 1 m.edsoo.r/363e0fde
14 | HampaBiieHus U MyTH MaKkpO3BOJIIOLUN 1 bubmaoteka 110K birps:

m.edsoo.ru/863e9cle
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bu6moreka [1OK https://

15 | HeoOparuMoCTh 3BOTIONUH m edsoo.rw/863e0c e
16 O060011eHre N3YYEHHOTO MaTrepuasa o Teme
“DBOIONMOHHAS OWOIIOTHS
17 KonTposbHas padora no teme “OBOIIOLMOHHAS
OMOJIOT U
18 | Ucropus xu3HU Ha 3emiie U METO/Ibl €€ N3yUEHUs Gubmorexa HOK hitps://
m.edsoo.ru/863eaSa6
19 l'umoTe3s! mpoucxokaeHus )ku3Hu Ha 3emiie. JloHayuHbIe bu6moreka [1OK https://
MPEACTABICHUS O 3aPOXKACHUN )KU3HU. m.edsoo.ru/863ea5a6
20 ['unoress! mpoucxoxaeHus xu3Hu Ha 3emie. Hayunble bubmorexa LHOK https://
TUINIOTE3bl BOSHUKHOBEHMSI )KU3HU Ha 3eMJie m.edsoo.ru/863eaSa6
1 Pa3BuTue *u3HU Ha 3eMJie 110 HpaM U NEPUOIaM: bubnmoreka IIOK https://
apxeickas ¥ IpOTepO30KCKas dPHbI. m.edsoo.ru/863eabbe
2 PazButue xu3HM Ha 3eMIie MO 3paM U NEPUOIAM: bubmuoteka [{OK https://
1aJIC030MCKas dpa. m.edsoo.ru/863eabbe
23 PazButue xu3Hu Ha 3eMIie MO 3paM U NePUOIaAM: bubmuotexa [IOK https://
ME3030MCKasi 1 KaHHO30MCKasl dPBI. m.edsoo.ru/863eabbe
24 OCHOBHBIE 3Tarbl FBOJIFOIUU PACTUTEIBLHOIO U )KUBOTHOTO bubmmorexa LIOK https://
MHpA. m.edsoo.ru/863ea8bc
25 IIpakTnueckas padora Ne 1 «/3ydyeHne uckonaemMpix bubnuotexa LHOK https://
OCTaTKOB PACTEHUH U KUBOTHBIX B KOJJICKIHSIX) m.edso00.ru/863ea8bc
bubanoreka [1OK https://
26 | CoBpeMeHHas crCTeMa OPTaHMYECKOTO MUpa m.edsoo. ru/863ead8e
bub6moreka [1OK https://
27 | OBomronus yeaoBeka (aHTPOIOTEeHE3) m.edsoo. r/S63eacc
bubnmoreka IIOK https://
28 | ABwxyuiue cuiibl ((hakTopbl) aHTPOIIOTeHe3a m edsoo.ru/863eaddd
bubanoreka [1OK https://
29 | OcHOBHBIE CTaaUN DBOIIOLIMA YEJIOBEKA. m edsoo.ru/863caddd
bub6moreka [1OK https://
30 | OcHOBHBIE CTaJIUM W BETBH SBOJIIOIIUU YETIOBEKa m.edsoo.ru/363eaddd
31 | YenoBeueckue pachl U NPUPOIHBIE aaNTallMi YeTOBEKa Bubmiorexa LIOK https://

m.edsoo.ru/863eaea?
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O600menue mo Teme « BO3HUKHOBEHHE M Pa3BUTHE KU3HU

32
Ha 3emiie»

33 KonTpoJsbHas padora no reme «Bo3HUKHOBEHHE U

pa3BUTHE )KU3HU HA 3eMIIe»

34 | Dronorns xax Hayxa bubnmoreka IIOK https://
m.edsoo.ru/863eafec
bubanoreka [1OK https://

35 | Cpener obuTanus. m.edsoo.ru/863eafec
bu6moreka [1OK https://

36 | Dxonoruyeckue (HakTopsl m.edsoo.r/363eb] 0
bubnmoreka IIOK https://

37 | Abuotuueckue (haKTopshl. m.edsoo.rw/263eb0c

38 JlaGopaTopuas padora Ne 3. «Mopdonoruueckue bubmorexa LHOK https://

0COOCHHOCTH PacCTECHUH U3 Pa3HBIX MECT OOUTAHUS. m.edsoo.1u/863eb10e
39 JlaGopaTtopnasi paGora Ne 4. «BiusiHue cBeTa Ha pocT U bubnuotexa LHOK https://
Pa3BUTHE YEPEHKOB KOJIEyCa» m.edsoo.ru/863eb10e

40 buornueckue daxkropsl. Buibl Onornyecknx bubnuotexa LHOK https://
B3aMMOJECHCTBUM. m.edsoo.ru/863eb348

. . bubmuoreka [1OK https://

41 | Buabl OMOTHYECKHUX B3aUMOECUCTBUN m.eds0o.r1/363eb348

42 | DKOJIOTHYECKUE XapaKTEPUCTUKHU MOIMYJISIIUH.

N bu6moreka [1OK https://

43 | JluHamMuKa YUCICHHOCTH MOMYJSALNUU U €€ PEeryJIALHUsL. m.eds0o.r1/363eb348

44 IIpakTuuyeckas padora Ne 2 «Iloacuér mioTHoCcTH bubnuotexa L{OK https://

MONYJIALIMI Pa3HbIX BUJIOB PACTCHUIN» m.edsoo.ru/863eb348
45 O0600611eHre 3yUYeHHOTO MaTepuaa o TeMe
«OpraHu3mbl U OKpYXKarolas cpeaa
46 Kontponbnas padora 1o remMe «Opranusmsl U
OKpYXarolas cpeaa»
bubaunoreka [1OK https://

47 | CoobmecTBa OpraHu3MOB — OHOIIEHO3 m.edsoo.ru/863ebd6a
bubmuoreka [1OK https://

48 | Ceasu B Guonenose. m.edsoo.ru/863eb46a

49 | DKOJIOTMYECKHUE CHUCTEMBI (3KOCHCTEMBI) bubmmoreka [1OK https://
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50 | OCHOBHBIE TOKA3ATEJIN YKOCUCTEMBI. Eubmrorexa HOK hitps://
m.edsoo.ru/863eb5fa
bu6muoreka [1OK https://

51 | Dkonoruueckre NupaMubl. m edsoo.ru/863eb5

. bubamnoreka IIOK https://

52 | CBolicTBa 3KOCUCTEM. m.eds0o. ru/863eb5fa
bub6moreka [1OK https://

>3 | Cyxuecens m.edsoo.ru/863eb5fa
bu6muoreka [1OK https://

54 | IIpuponHble SKOCUCTEMBI m.edsoo r1/363eb5
bubaunoreka IIOK https://

55 | AHTPOIIOT€HHBIE IKOCUCTEMBI m edsoo.ru/863eb5fa
bub6moreka [1OK https://

56 | buocdepa — robanpHas skocucTeMa 3eMIIH m.edsoo.rw/863cbbse
bu6muoreka [1OK https://

57 | Yuenue B. U. Bepnaackoro o 6uocdepe. m.edsoo. /26 3ebbse
bubamnoreka IIOK https://

58 | 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHOChephl m.edsoo. r/863ebd 16

59 KpyroBopoTsl Bemects U OHMOr€OXMMHYECKHE ILIMKJIbI bubnuotexa LHOK https://

3JIEMEHTOB (yIepoja, a30Ta). m.eds00.1u/863ebd 16
bubmuoreka [1OK https://

60 | 3oHambHOCTH OMOCHEPHI m.edsoo.rw/863ebd 16
bu6muoreka [1OK https://

61 | YenoseuecTBo B Ouochepe 3eminu m.edsoo.rw/263ebd 16
bubnaunoreka [1OK https://

62 | [lmoGanbHBIE SKOJIOTHYECKUE MPOOITEMEI. m.edsoo. r/863ebd 16

63 OcHOBa  palMOHANILHOTO  YIPABICHUS  MPUPOTHBIMH

pecypcamu M UX HCIIOJIb30BaHUE.

64 | JlocTmwkeHus OHOJIOTHH B OXpaHa MIPUPOJIBI.

65 | llpomexxyTounas arrecranus. Tecr
bubnuotexa L{OK https://

66 | CocyiecTBoBaHUE IPUPO/IBI U YETIOBEUECTBA m.edsoo.ru/863ebale

67 O606m1enne Tembl «Co00IIecTBa U IKOJIOTHYECKHE

CHUCTCMBI»
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