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st ooygatronuxcst 10 —11 kmaccos



MOACHUTEJ/IBHASA 3AIIMCKA

[Iporpamma no yueOHomy npeamety "buosnorus" (nanee - 6MOJIOTHsI) HA YPOBHE CPEIHEro OOIIEero
oOpa3oBaHus paspaborana Ha ocHOBe DeepaibHOTO 3akoHa 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu
B Poccuiickoit ®enepaunn», ®I'OC COO, Konuenuuu npenogaBaHus yueOHoro npeamera «buosnorus»
Y OCHOBHBIX IIOJIO’KEHUH (eiepalibHON pabouell mporpaMMbl BOCITUTaHMUSL.

VYuebnslii npeamet «buonorus» yriayonéanoro yposas m3ydenus (10—11 kiaccel) sBISETCS OJHUM U3
KOMIIOHEHTOB TpeAMETHON obnactu «EcTecTBeHHO-Hay4yHble mnpeaMeTb». COrjacHO MOJI0KEHUIM
OI'OC COO mnpo¢uinbHble ydyeOHBIE NPEAMETHI, HW3y4aeMble Ha YIJIYOJEHHOM YpPOBHE, SBISIOTCS
cnocobom muddepeHmanun 00ydeHUsT HAa YPOBHE CpeIHEro oO0Iiero oOpa3oBaHHWs W TPHU3BAHBI
o0ecreuuTh  IPEEMCTBEHHOCTb  MEXKJIY OCHOBHBIM  OOIIMM, CpeAHUM  OOUIMM, CPEIHUM
npodeccrnoHalIbHBIM M BBICIIUM oOpa3oBaHHeM. B To ke Bpemsi KaXIblii U3 3TUX y4eOHBIX IPEIMETOB
JOJKEH OBbITh OpPHEHTUPOBAaH Ha IPUOPUTETHOE pelleHne oOpa30BaTeNbHBIX, BOCIHUTATENbHBIX H
pa3BHUBAIOIIMX 3a/1a4, CBSI3aHHBIX C MpodopueHTaMed 00yJaromuXcsl U CTUMYIMPOBAHUEM MHTepeca K
KOHKPETHOM 00JIaCTU HAydyHOTO 3HAHUS, CBS3aHHOTO C OWOJNOTHEH, MEAWIIMHOW, SKOJIOTHEH,
MICUXOJIOTHEH, CIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma o yue6HOMY TmpenMetry "buonorus" maétr mpeacraBlieHHE O IEIM U 3a7a4ax H3Y4CeHHs
yaebHoro npenMera «buonorus» Ha yriyonéHHOM YpOBHE, OTpeNesieT 00s3aTeIbHOe (MHBAPHAHTHOE)
MIpeIMETHOE COJIep’KaHuE, €ro CTPYKTypUpOBaHUE MO pa3jeiaM U TeMaM, paclpeeseHHe Mo Kiaccam,
PEKOMEHAYET MOCIENOBATEIbHOCTh HM3y4eHHs] Yy4eOHOro Marepuanga ¢ Y4€TOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKU y4eOHOTO IMpoliecca, BO3PACTHBIX 0COOCHHOCTEH oOyuaromuxcs. B
MporpaMMe Mo OHOJOTMHM pealn30BaH MPUHLMUI MPEEMCTBEHHOCTU C M3y4Ye€HHEM OHOJIOTHH Ha YpOBHE
OCHOBHOTO 0011ero oOpa3oBaHusi, Oj1aroaapsi 4yemy MpoCcMaTpUBAECTCs HAPABIECHHOCTh Ha MOCIIEAYIOIIee
pa3BuTHE OHOJIOTMYECKMX 3HAHWUN, OPUEHTHUPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYyYHOTO
MHPOBO33PEHHUS, JKOJOTUYECKOTO MBIIUICHUS, TPEJCTaBIEHUH O 370pOoBOM o0O0pa3e »KU3HU, Ha
BOCIIUTaHHE OCPEKHOTO OTHOIICHHS K OKpY)KaIoIleW NMpupoAHou cpeme. B mporpamme mo Ouonoruu
TaKKe IMOKa3aHbl BO3MOXXHOCTH ydeOHoro mpemmera «buosorus» B peanusanuu TpeboBanmii OI'OC
COO k miIaHupyeMbIM JIMYHOCTHBIM, METANpeIMETHBIM M MpEeIMETHBIM pe3yibTaTaM OOyueHHus U B
(hopMHUPOBAaHUM OCHOBHBIX BUJOB Yy4eOHO-TIO3HABATEIBHOUN JEATEIHLHOCTH O0OYYaOLIUXCSI TI0 OCBOCHUIO
coJiep’kaHus OMOJIOrH4YecKoro oopa3oBaHus Ha YPOBHE CpeHero o01iero oopazoBaHusl.

VYueOupiii mnpenmer «buonorus» Ha ypoBHe cpenHero ooOmero o0pa3oBaHMS — 3aBepUIACT
Oouosoruueckoe oOpa3oBaHHE B IIKOJIE U OPHUEHTUPOBAH HA pacCIIMpeHHe U YriayOleHue 3HaHul
oOyuaronuxcs O >KMBOU MPUPOJE, OCHOBaX MOJEKYISPHONW U KJIETOYHON OHOJOruu, 3MOPHOJOTHH U
OMOJIOTHH Pa3BUTHSL, TEHETUKH, CEIEKIINH, OMOTEXHOJIOTUH, SBOITIOIMOHHOTO YUEHHUS U HKOJIOTHH.

N3yuenue yueOHoTO npeamera «buosnorush» Ha yriyOJIeHHOM YpOBHE OPHUEHTHPOBAHO HA MOATOTOBKY
oOyuaronuxcs K MOCIeAYIOIeMY MOJYyYeHHIO OMOJIOTUYECKOT0 00pa30BaHUS B BY3aX M OPraHU3alUAX
cpenHero mnpodeccHoHanbHOro oOpa3oBaHus. OCHOBY €ro CoJiep>KaHus COCTaBJISIET CHUCTEMa
OMOJIOTMYECKUX  3HAHHWM, TMOJIyYEHHBIX TMPU  HM3YyYCHHUH  OOYYaIOIIMMUCA  COOTBETCTBYIOIIUX
CHCTEMaTHYECKHX pa3/esIoB OMOJIOTUM Ha YPOBHE OCHOBHOTO 0011ero oopasosanus, B 10—11 kiaccax atu
3HaHUS TOJydYaroT pa3BuTHe. Tak, paclIMpeHbl U yriyOneHbl OMOJOTMYECKHE 3HaHMS O PACTEHUSX,
KHUBOTHBIX, Iprbax, OaKTepusx, OpraHu3Me Yel0oBeKa, OOLUIMX 3aKOHOMEPHOCTAX JKU3HHU, JOMOJIHUTEIBHO
BKJIFOYEHbI OHMOJIOIMYECKHE CBEAEHUS MPHUKJIAAHOTO M TIOMCKOBOTO XapakTepa, KOTOpbIE MOXKHO
UCMOJb30BaTh KaK OPHEHTHPHI JUIS MOCIEAYIoIIero Beioopa npodeccun. Bo3zMokHa Taxke MHTErparus
OMOJIOTUYECKUX 3HAHUHN C COOTBETCTBYIOIIMMH 3HAHUAMH, MTOJTYYCHHBIMH 00YYaIOLUIMMHCS IPU U3yUEHUN
¢bu3uKU, XUMHUH, Teorpadguu 1 MaTeMaTUKH.

CrpykTypa mporpamMMmbl mo ydyeOHOMYy mnpeamery "buonorus" oTpakaeT CHCTEMHO-YpOBHEBBIH WU
HBOJIIOLMOHHBIA MOJAXOAbI K H3ydeHHto Owuonoruu. CoriacHo MM, U3y4yarOTcsd CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTEpHbIE JJIs JKUBBIX CHUCTEM PA3HOIO YPOBHS OpraHM3allid, 3BOJIIOLUU
OpPraHM4ecKoro MUpa Ha 3emJie, COXpaHeHHs] OMOJIOTHYECKOT0 pa3HooOpa3us miuaHeTsl. Tak, B 10 kimacce
M3Y4YalOTCsl OCHOBBI MOJICKYSIPHOM W KJIETOYHOM OHOJOrMM, SMOPUOJIOTMM W OHOJOIMM DPa3BHUTHS,



TCHETUKM M CEJEeKIHMHM, OWOTEXHOJOTMH U CHHTETUYECKOH OHOJIOTMH, aKTyaJH3UPYIOTCS 3HAHHS
oOyyaromuxcss Mo OOTaHUKE, 300J0THM, aHATOMHUH, (u3MoJoruM uenoBeka. B 11 kmacce m3ywarorcs
HBOJIIOIIMOHHOE YYE€HHUE, OCHOBBI 9KOJIOTUH B y4eHHE 0 Orocdepe.

VYueOublii mpeamer «buonorus» mnpu3zBaH 00ECIEYUTh OCBOCHHE OOYUYAIONIMMUCS OHOJOTHYECKHIX
TEOPUN U 3aKOHOB, UJIEH, IPUHIIMIIOB U MPABWUJI, JISKAIINX B OCHOBE COBPEMEHHON €CTECTBEHHO -HAYYHOU
KapTUHBI MHpA, 3HAHUH O CTPOCHHH, MHOTOOOpa3HH M OCOOCHHOCTSIX KIETKH, OpraHU3Ma, MOMYJISIINY,
OMOIIeH03a, PKOCHUCTEMBI, O BBIJAIOMIMXCA HAYYHBIX JOCTHIKEHHSIX, COBPEMEHHBIX HCCIEIOBAHMAX B
OMOJIOTHH, TPUKJIATHBIX acleKTaX OMOJIOTHYECKUX 3HAHWU. Jlnsi pa3BUTHS M MONACP)KaHUS HWHTEepeca
oOyyaromuxcs K OHOJOTHH HapsAgy CO 3HAYUTEIBHBIM OOBEMOM TEOPETHYECKOTO MaTepuaia B
COJICpKAaHUU TPOTPAaMMBI O OHOJIOTHHM TIPETYCMOTPEHO 3HAKOMCTBO C HMCTOPHEH CTAHOBICHHUSA H
Pa3BUTHS TOW WM MHOK 00JIaCTH OMOJIOTHH, BKJIAZIOM OTEYECTBEHHBIX M 3apyOC)KHBIX YUEHBIX B pEIICHUE
BOXHEUINX OMOJIOTHYECKUX U IKOJIOTHYECKHUX MPOOIEM.

Lenp wu3yuenust ydeOHOTO mnpeamera «buonorus» Ha yrIyONEHHOM YpOBHE — OBJIAJCHUE
00yJaromuMUCs 3HAaHUSMHU O CTPYKTYPHO-(YHKIIMOHAIBHON OpraHU3aIiH KUBBIX CUCTEM Pa3HOTO PaHTa
U TIPHOOpPETeHHWE YMEHWH HWCIOJh30BaTh STH 3HAHUS B (OPMHUPOBAHMM HHTEpeca K OMpPEIeNEHHOMN
obnactu mnpogecCHOHANBHON JESITeNbHOCTH, CBA3aHHOW ¢ OuWojiorumeil, win K BbIOOpY YyueOHOTO
3aBEJICHHS ISl TIPOJIOJKEHHS OMOJIOTHIECKOTO 00pa30BaHMs.

JlocTiokeHne 1enu wu3ydeHus: ydyeOHoro mpenmera «buonorums» Ha  yryOnEHHOM — YpOBHE
o0ecrieuynBaeTcsl peIIeHUEM CIIEAYIONUX 3a7ay:

OCBOEHHE OOYUYaIONIMMHUCS CHCTEMBI OMOJIOTHYECKHX 3HAHUH: 00 OCHOBHBIX OMOJIOTUYECKUX TEOPHSX,
KOHIICTIIIMAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MpaBHJAX, COCTABISIONIMNX COBPEMEHHYIO
€CTeCTBEHHO-HAYYHYIO KapTUHY MHpa; O CTPOCHHH, MHOTOOOpa3MH M OCOOCHHOCTSX OHOJIOTHYECKHUX
cucteM (KJeTKa, OpraHu3M, MOMYJISIUs, BHU, OUOTEOIeH03, Ouocdepa); O BbIIAIOLIUXCA OTKPHITHSIX U
COBPEMEHHBIX HCCIICIOBAHUSIX B OHOJIOTHH;

O3HAKOMJICHHE OOyJaromUXCcsi C METOJAaMH TO3HAHUS JKUBOW TIPUPOJBI: HCCIEIOBATEILCKUMH
METOJIaMU OWOJIOTHYECKUX HAyK (MOJIEKYJISPHOW M KJIETOYHON OHOJIOTHH, SMOPHUOJIOTHU U OWOJIOTHH
pa3sBUTHS, TCHETUKU U CEJEKIMM, OMOTEXHOJIOTMH W CHHTETHYECKOW OHOJIOTHH, MaJeOHTOJIOIHH,
9KOJIOTUH); METOJaMHU CaMOCTOSITEIBHOTO MPOBEACHUSI ONOJIOTHYECKUX HCCIIeI0BaHUN B J1aOOPaTOpHH U
B npupojie (HabItoieHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTHPOBAHHUE);

OBJIaZICHUE OOYYaIOUIMMHCA YMEHUSMHU: CaMOCTOSTEIbHO HAaXOAUTh, AHATU3UPOBATh U HMCIIOJIB30BaTh
OMOJIOTUYECKYI0 HMH(OpMALIMIO; T0JIb30BaThbCsl OMOJOTMYECKOM TEPMHMHOJIOTHEH M CHMBOJIHUKOI;
YCTaHABJIMBATh CBSA3b MEXAY Pa3BUTHEM OMOJIOTUM M COLMAIbHO-IKOHOMHUYECKUMH U 3KOJOTHYECKUMHU
npobieMaMH 4eJOBEYECTBA; OLIEHMBATh IOCIEJACTBUS CBOEH JEATENbHOCTH II0 OTHOLICHHMIO K
OKpyXarollled NPUPOAHON cpene, COOCTBEHHOMY 3/I0pPOBbI0 U 3[0POBBIO OKPYXKAIOIIMX JOAEH;
000CHOBBIBaTh U COOJIIOATH MEPbI NPOPUIAKTUKN UH(EKIMOHHBIX 3a00J€BaHUM, IpaBUiIa TIOBEJCHUS B
npupojie u obecredeHns: 6e301aCHOCTH COOCTBEHHOW JKM3HEEATENbHOCTH B YPE3BbIYAMHBIX CUTYyaLUsAX
IIPUPOJHOTO U TEXHOTEHHOI'O XapaKTepa; XapaKTepH30BaTh COBPEMEHHbIE HAYYHbIE OTKPHITHS B 00JIaCTH
OHOJIOTHH,

pa3BUTHE y 00YyUYaIOIIMUXCSI UHTEIIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN B IPOLIECCEe 3HAKOMCTBA C
BBIIAIOIIMMHUCSA OTKPBITUSIMU M COBPEMEHHBIMU MCCIIEJOBAHUSAMHU B OHOJIOTHMH, pELIAEMBIMU €10
npobiemMaMy, METOJIOJOrHel OUOJIOTHUECKOTro HCCIEIOBaHMs, IMPOBEICHHUS HKCIEPUMEHTAIbHBIX
UCCIIeIOBaHUM, peleHuss OHOJOrMYecKMX 3afady, MOJETUPOBaHMUs OHOJIOIMYECKHMX OOBEKTOB U
IIPOLIECCOB;

BOCIMTaHUE Y 00YJaIOUINXCSl IEHHOCTHOTO OTHOIICHHUS K KUBOW MPUPOJE B 1IEJIOM U K OTJENbHBIM €€
00BEKTaM U SIBJIEHUSAM; (OPMHUPOBAHUE SKOJIOTUYECKOH, FT€HETUUECKOM IPaMOTHOCTH, OOILIEH KyIbTyphl
MOBEJICHUS B IPUPO/IE; MHTETPALIMU €CTECTBEHHO-HAYYHbIX 3HAHUIA;

npuoOpereHne  OOyYalOUIMMHCA  KOMIETEHTHOCTHM B palMOHAIBHOM  IPUPOIONOJIb30BAHUU
(cobmrofieHne mMpaBUil TOBEACHUS B TNPHPOJIE, OXpaHbl BHUJOB, KOCHUCTEM, Omochepbl), coOXpaHEHHH
COOCTBEHHOTO 3/I0POBbSI M 3/I0pPOBbsl OKPY)KAIOLIUX JIIOZeH (COONMoJeHnss Mep NpOQHIAKTHKH
3a0oneBaHMii, oOecriedeHne O€30MacHOCTH KU3HENEATENPHOCTH B  UYPE3BBIYAMHBIX CHTYalUsAX
MIPUPOJHOTO ¥ TEXHOT€HHOTO XapaKkTepa) Ha OCHOBE MCIIOJIb30BaHMsI OMOJIOTHYECKUX 3HAHUM U YMEHUH B
MIOBCETHEBHOM JKU3HHU;

CO3/1aHHE YCIIOBHUH i OCO3HAHHOTO BbIOOpa OOy4aroIMMUCS WHAWBUIYallbHOW 00pa3zoBaTeIbHOM
TPAaeKTOPUH,  CIOCOOCTBYIOIIEH  MOCIEAYIOIEMY MPO(PECCHOHATBHOMY  CaMOONPEICICHUIO, B
COOTBETCTBUH C MHAUBUAYATbHBIMU HHTEPECAMH U OTPEOHOCTSIMH PETHOHA.



OO11ee yMcIO YacoB, OTBEJACHHBIX Ha M3y4YeHUE OMOJIOTUU Ha YIIyOJIIEHHOM YPOBHE CPEIHEr0 OO0IIero
obpa3oBanus, cocrapisieT 204 yaca: B 10 kmacce — 102 gaca (3 gaca B Heneno), B 11 kmacce — 102 gaca
(3 yaca B HeqenIO).

OTb60p opraHu3aIMOHHBIX (POPM, METOJIOB U CPEACTB 00yUeHUSI OMOJIOTHH OCYIIECTBISIETCS C YIETOM
cneun(UKA ero COAEp)KaHUS M HANpPaBICHHOCTH Ha IMPOJOJDKEHHE OHOJIOTMYECKOro OO0pa3oBaHHS B
OpraHu3ausaX CPeAHEro NpoecCHOHATBHOTO U BBICIIETO 00pa30BaHusl.

OO0s13aTeNbHBIM YCIIOBHEM TPH OOy4YEeHUH OMOJIOTMH Ha YIriayOIEHHOM YpOBHE SIBIISICTCSI MPOBENICHHUE
71a00paTOPHBIX M MPAKTHYECKUX paboT. Tarxke ydacTre OOydarOUIMXCsl B BBITIOJHEHUH MPOCKTHBIX U
y4eOHO-HCCIIeIOBATENbCKUX PadOT, TEMATHKA KOTOPHIX ONPENENIIETCS YYUTEIeM Ha OCHOBE MMEIOIMXCS
MaTepUATbHO-TEXHUYECKUX PECYPCOB H MECTHBIX MPUPOIHBIX YCIOBHIA.

COJAEP/KAHUE OBYUYEHUA
10 KUIIACC

Tema 1. buosiorusi kak Hayka

CoBpemeHnHast Ouojoruss — KoMIUIekcHass Hayka. Kparkas wuctopuss pa3BUTHS OHOJIOTHH.
buonoruyeckne Hayku U HU3ydaeMble UMM npoOieMbl. DyHIaMeHTaNbHbIE, NPUKIAJHbIE U MOUCKOBbBIE
Hay4yHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue Owuosioruu B (OPMUPOBAHHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa.
IIpodeccun, csizanHple ¢ Onosyorueil. 3HaueHue OMOJIOTMM B MPAKTHYECKOW AEATEIbHOCTH 4YeJIOBEKa:
MEUINHE, CEIbCKOM X035CTBE, IPOMBIIIJIEHHOCTH, OXPaHE MPUPO/IbL.

JdeMoHcTpanuu

[Toptpetsl: Apuctorens, Teodpact, K. JIlunneis, XK. b. Jlamapk, Y. lapBun, Y. I'apseii, I'. Mennens,
B. U. Bepuanckuii, U. I1. Tlasnos, . 1. Meunukos, H. . BaBuiios, H. B. Tumodees-Pecosckuit, [[x.
Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuis! u cxembl: «CBsI3b OMOJIOTHH C JPYTUMHU HayKamMu», «CrcTeMa OMOJIOTHYECKUX HAYKY.

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

Xusple cucteMbl Kak npeaMeT wu3ydeHus Ouonorun. CBOMCTBA JKMBBIX CHCTEM: €IUHCTBO
XMMHMUYECKOTO COCTaBa, IUCKPETHOCTb M LENOCTHOCTb, CIOKHOCTh W YHOPSJOYEHHOCTH CTPYKTYPBI,
OTKPBITOCTb, CaMOOPraHU3alUsA, CAMOBOCIIPOU3BEICHHUE, PA3APaKUMOCTb, W3MEHYMBOCTb, POCT H
pa3BUTHE.

YpoBHM OpraHu3aliyd >KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KJIETOUYHbIA, TKAHEBBIA, OpraHU3MEHHBIMH,
MIOMYJISIIIMOHHO-BUJIOBOM,  DKOCHCTeMHBIM  (OWoreorieHoTnueckuii),  Oumocdepusiid.  [Iporieccs,
IIPOUCXOJIAIINE B KUBBIX cucTeMax. OCHOBHBIE NMpHU3HAKH >KUBOTO. JKH3HB Kak (opMa CyLIECTBOBAHUS
Marepud. Hayku, n3ydaromue )uBble CUCTEMBI HA PA3HBIX YPOBHAX OPraHU3aLlUu.

N3yuenue xuBbIX cucreM. Metoabl Ouosnoruueckoi Hayku. HabOnronenue, uaMepenue, 3KCIeprUMEHT,
cucreMmarusanvs, MeraaHanus. lloHaTtue o 3aBucMMONM M He3aBUCMMOW mnepemeHHoM. IlnanmpoBanme
skciepumenTta. lloctanoBka u mnpoBepka rumore3. HyneBas runoresa. Ilonstue BbIOOpkM U e
JOCTOBEPHOCTh. Pa3dpoc B Guosiornyeckux AaHHbIX. OllEHKA JOCTOBEPHOCTHU IMOJIyYEHHBIX PE3ybTaTOB.
[IprunHBI HCKa)KEHUS PE3YIBTATOB SKCIIEpUMEHTA. [IoHATHE CTaTUCTUYECKOrO TECTA.

JdeMoHcTpanun

Tabnuupl u cxembl: «OCHOBHBIE NPU3HAKK JKU3HU», «buonornyeckue cuctembl», «CBONWCTBA KUBOM
MaTepun», «YpPOBHU OpraHM3alUM >KUBOM MNpupoasl», «CTpoeHue >KUBOTHOM KIeTKn», «TkaHu
KHUBOTHBIX», «CHUCTEMBI OPraHOB YeJIOBEUECKOro opraHusmay, «buoreoneHos», «buocdepa», «Meromabl
U3Y4EHHUs KUBOU MPUPOABI».

Ob6opynoBanue: JsaboparopHoe OOOpyAOBaHWE Ul TPOBEIEHHs HAOIIOAEHUM, H3MepeHuil,
JKCIEPUMEHTOB.

IIpakTnyeckas padora «lcnosnp30BaHuE pa3INnYHbIX METOJ0B IIPU N3YUYEHUU KUBBIX CHCTEM.

Tema 3. Buosorns KjieTrku

Knerka — cTpykTypHO-()yHKIIMOHAIBHAS €IMHMLA XKUBOTO. McTOpHs OTKpbITHS KieTku. PaGoTsl P.
I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS
COBPEMEHHOM KIIETOYHOM TEOPUU.

Metoabl MOJEKYISIpHOW M KIETOYHOM OMOJOTHM: MHMKpPOCKOMUS, Xpomarorpadus, snekrpodopes,
METOJT MEUEHBIX aToOMOB, JuddepeHInaIbHOe IeHTPUPYTUPOBaHUE, KYIbTHBUPOBAHUE KJIETOK.
H3yuenue ¢huxcupoannvix Kiemox. IEKTPOHHAS MUKPOCKONUA. KoughokanvHas MUKpockonus.
Bumanvnoe (npusxcusnennoe) uzyuenue Kiemox.

JdeMoHcTpanuu



IToptpetsl: P. I'yk, A. JleBenryk, T. [lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuuer 1 cxembl: «CBETOBOH MHUKPOCKOI», «IJNEKTPOHHBIM MHKpPOCKOM», «lcropus pa3BUTHSA
METO0/I0B MUKPOCKOITUI.

OGopynoBaHue: CBETOBOW  MHUKPOCKOI, MHKPOIIPENapaTbl  pPacTUTENbHBIX, JKHUBOTHBIX U
OaKTepUATBHBIX KIIETOK.

IIpakTuyeckas padora «/3ydeHne MeToI0B KJIeTOUHOU Ouosoruu (xpomarorpadus, snekrpodopes,
maddepenuunansaoe nenTpudyruposanue, [1LP)».

Tema 4. XumMnueckasi OpraHu3anus KIeTKH

XUMUYECKUH COCTaB KJIETKH. Makpo-, MUKpPO- M YJIbTPAMHUKPO3JIEMEHThl. Boma m €€ ponb Kak
pacTBOpUTEIN, peareHTa, y4acTHE€ B CTPYKTYPUPOBAaHUM KIETKH, TEIUIOPErYISIui. MuHepaabHble
BEIIECTBA KJIETKH, UX OMosornyeckas posb. Posb KaTHOHOB ¥ aHUOHOB B KJIETKE.

Opranuyeckue BellecTBa KiIeTKH. buonoruueckue nosmmepsl. benku. AMUHOKHCIOTHBIM COCTaB
6enkoB. CTpyKTypbl OenkoBoi Mosekyinsl. [lepBudnas crpykrypa Oenka, IenTUHAsA CBsA3b. BTopmuHas,
TpeTHYHasi, 4YeTBepTUYHAs CTPYKTypbl. JleHatypamus. CsoiictBa OenkoB. Kriaccuduxamust Oenkos.
buonoruueckue pynkum 06enxoB. [Ipuonsi.

VYrneBoasl. MoHOcaxapuabl, 1ucaxapH/ibl, OJIMrocaxapuabl U nojucaxapuipl. OOl MIaH CTpOeHUs
1 (PU3HKO-XMMHYECKHUE CBOMCTBA YIieBoA0B. bruonornueckue GyHKIMH YTIE€BOAOB.

Jlunugel. TunppodunsHO-rUApOdOOHBIE cBoMcTBa. Krnaccudukamus munuaos. Tpuraunepuisl,
dhochomunuapl, BOCKH, cTepoubl. buonornyeckue ¢pyHkiuy aunuaoB. O0mue cBOMCTBAa OMOJOTUYECKUX
MeMOpaH — TeKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHHUIO, MTOJIYIIPOHUIIAEMOCTb.

Hyxnennoseie xucnotsl. JIHK m PHK. Ctpoenne nykienHoBbIX KkucnoT. Hykneotwasl. IlpuHimn
komruieMeHTapHocTu. [IpaBuno Yapradda. Crpykrypa JJHK — nBoitras cnupans. MecToHaxoXaeHHE U
ounonornueckne ¢pynkuu JJHK. Bugst PHK. ®ynkunn PHK B kieTke.

Crtpoenue moisiekynsl AT®. Makpospruyeckue cBsizu B Mosiekyine AT®. buonoruveckue GyHKINH
AT®. BoccraHoBieHHbBIE IEPEHOCUNKH, UX PYHKITUU B KIETKE. /[pyeue Hykneozuompugocghamor (HTD).
CexBenupoBanue [IHK. Memoowvr eenomuxu, mpanckpunmomuxu, npomeomuxu.

CtpykTypHas Ouoyiorus: OHOXMMHUYECKME W OWOPU3WYECKHE HCCIAEAOBaHUS COCTaBa U
MIPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoliekyn. Moodenupoganue cmpykmypsl u QYHKYUL OUOMONIEKYI U UX
Komniexkcos. Komnvromepuwiii Ouzatin u opeanudeckuil cunmes 6UOMONEKY U UX HeNPUPOOHBIX AHATIO208.

JdemoHcTpauuu

[Toptpertsr: JI. Ionunr, Jx. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankinun, @. Canrep, C. [Ipy3unep.

Huarpammbl: «Pacnpenenenue XUMHUYECKUX JJIEMEHTOB B HEXUBOUW mpupone», «Pacnpenenenue
XMUMHYECKUX JIEMEHTOB B JKUBOI MPUPOJIE».

Tabmuipsr u cxembl: «llepuoanueckas Tabivia XUMHUYECKUX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJIbI
BOJIbI», «BemiectBa B cocrtaBe opraHu3MoB», «CTpoeHHe MOJIEKYNbl Oenkay, «CTpyKTyphl OElKOBOM
MOJIEKYNbI», «CTpoeHue MOJIeKyll YriaeBoaAoB», «CTpoeHue MOJIeKyll JIUNuaAoB», «HykiienHoBble
KUCIHOTBIY, «CTpoeHue MoJiekyabl ATDy.

O6opynoBaHue: XUMUYECKas IOCyJa U 000pyJ0BaHHUE.

JlabopaTopnasi pa6ora «O0HapyxeHHe OETKOB C TOMOIIbIO KAU€CTBEHHBIX PEAKIIHID.

JlabopaTopuasi padora «/ccnenoBanrue HyKJIEMHOBBIX KHUCIIOT, BBIICTICHHBIX U3 KIETOK PAa3IAYHBIX
OpPraHU3MOBY.

Tema 5. CTtpoenne n pyHKIIUM KJIETKH

Tunsl KIETOK: dyKapruoTUyecKasi U mpokapuotudeckasi. CTpyKTypHO-(pyHKIIMOHAbHBIE 00pa30BaHuUs
KIIETKH.

Crpoenue mpokapuoTHuueckoi kietku. Knerounas ctenka Oaktepuit u apxeil. Oco6eHHOCTH CTPOEHHUS
reTepoTpoHOi 1 aBTOTPO(HHOM MPOKAPUOTUUYECKUX KIIETOK. MecTo U poJib IPOKapuoT B OUOIIEHO3aX.

Crpoenre u  (YHKIMOHHMPOBAHHE JSyKapHOTHUecKoil kieTku. Ilmazmartuueckas MemOpaHa
(mnazmanemma). CTpykTypa Iuta3Matudeckoil MemOpaHbl. TpaHCIIOPT BeIIECTB uepe3 MiIa3MaTHUECKYIO
MeMOpaHy: naccuBHbIN (Iuddy3us, obneruéHHas nud¢ys3us), akTUBHBIN (IEPBUYHBIM M BTOPUYHBIHI
akTUBHBIH TpaHcnopt). [lomymponunaemocts MemOpaHbl. PaGora HaTpuii-kanueBoro Hacoca.
OHAOIUTO3: MUHOLUTO3, (aronuro3. Jk3o01uTo3. Knerouynas crenka. CTpykTypa U QyHKIIMM KIETOYHOM
CTEHKU PACTeHM, TpHOOB.

[uromnmasma.  [urozosns.  [utockenmer.  JIBuwkeHne  nmurTomiasMbl.  OpraHoumisl  KJIETKH.
OnnomeMOpaHHBIE OpraHoMIbl KIETKH: sHAomuazMatuueckas cerb (OIIC), ammapatr [onbmxkw,
JIM30COMBI, UX CTpOEHHE U (QYHKIMH. B3auMoCBsS3b 0THOMEMOpaHHBIX OpraHouaoB KieTku. CTpoeHue



TPaHYIAPHOTO peTuKynayma. Mexanusm nanpasnenus 6eaxos ¢ IOIIC. CHUHTE3 pacTBOPUMBIX OEJKOB.
CuHre3 kierouHblx MeMmOpaH. ['nmagkuii (arpaHyssipHbBIN) 3HJOIUIA3MATUYECKUN  PETUKYIYM.
Cexperopnast Gpynkius annapara Lonsmku. Moougukayusa denxos 6 annapame I onvoacu. Copmuposka
berkos 6 annapame Ionvooxcu. TpaHCIOPT BemlecTB B KIETKE. Bakyoiaum pacTUTENbHBIX KIIETOK.
Knerounslii cok. Typrop.

[lonmyaBTOHOMHBIE OPraHOM/IbI KJIETKU: MUTOXOHJPHUHM, IUIACTUABL [Ipoucxodxcoenue MumoxoHopuil u
nracmuo. Cumobuoeenes (K.C. Mepexckosckuii, JI. Mapeyauc). Ctpoenrue u QyHKIIUM MHTOXOHIPUN H
wiactua.  [lepBuyHble, BTOPUYHBIE M CIOXHBIE IUIACTHIBI  (POTOCHHTE3UPYIOMIMX  DYKAPHOT.
XJI0pOTIACThl, XPOMOTLIACTHI, JISMKOIIJIACTHI BBICIIMX PACTCHUM.

HememOpanusie opranouasl kietku CtpoeHue M (YHKIMM HEMEMOPAaHHBIX OPraHOMIOB KIIETKH.
PubGocomel. Ilpomesxcymounvie ¢punamenmoi. MUKpODUITAMEHTBI. AKMUHOBbIE MUKPOQDUIAMEHMbI.
MpllieuHble KIETKU. AKMuHo8ble KOMNOHEeHmbl Hembluleunblx kiemok. Muxkporpyoouku. Kiierounslii
ueHtp. CTpoeHue M JBHKEHHE KTYTUKOB U pecHHYEK. MUKpOTpyOOukHu nuTomiasMbl. LleHTprosb.
benku, accoyuuposannvle ¢ muxkpogunamenmamu u muxpompyboukamu. MomopHule benku.

SAnpo. O6onouka sapa, XpOMaTHH, KapuoIUla3Mma, SAPBIINIKH, WX CTpoeHue U (yHKIUH. SAnepHblit
6enkoBbIi MaTpukc. [IpocTpaHcTBEHHOE pacloioKEHNE XPOMOCOM B MHTEpGhA3HOM siape. Dyxpomamun u
eemepoxpomamun. benku XpomaTuHa — THCTOHBI. /[unamuxa sidepuou 006010uku 6 mumose. foepHulii
Mpancnopm.

Knerounsie BkmtoueHus. CpaBHUTENbHAs XapaKTEpUCTHKA KIETOK DJYKapHOT (PacTUTEIbHOM,
KUBOTHOM, TpHOHOI).

JdeMoHcTpanuu

[Toptpetsr: K.C. Mepexkosckuid, JI. Maprynuc.

Tabmuper 1 cxembl: «CTpoeHHE SYKAPUOTHUECKOM KIEeTKH», «CTpoeHHe 3>KUBOTHOM KIIETKHY,
«CTpoeHHMEe  pacTUTENBbHOM  KIeTKW»,  «CTpoeHwe  MuTOXOHApum»,  «Smpo»,  «CrpoeHue
MIPOKAPUOTHYECKOHN KIETKI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOMpENapaThl pPaCcTUTENbHBIX, XHUBOTHBIX KIIETOK,
MUKpOTpenaparbl 0aKTepuanbHbIX KIETOK.

JlaGoparopHas padora «/3yueHne CTpOeHUs KIETOK Pa3JIMYHbIX OPraHU3MOB).

IIpakTHyeckasi padora «/3yueHne CBOWCTB KIETOYHOW MEMOpaHBI.

JlabGoparopHas padora «VccnenoBanue mia3mMoliv3a 1 JemIa3MoJIn3a B pACTUTENbHBIX KIETKAX.

IIpakTnueckas padora «/3ydyeHue ABM>KEHUS HUTOIIA3MbI B PACTUTEIBHBIX KIETKaX».

Tema 6. O0MeH BellecTB U NMpeBpalleHne SHEPruM B KJIeTKe

AcCUMWIALNS ¥ IUCCUMUIISIIIUS — JIBE CTOPOHBI MeTaboau3Ma. Tunbl 0OMeHa BEIIeCTB: aBTOTPOHBIIH
U reTepoTpodHbIA. YyacTue KUCIopoaa B 0OMEHHBIX Ipoleccax. JHepreTuueckoe o0ecrneueHne KIeTKU:
npeBparieHue AT® B o0MeHHBIX mporeccax. DepMEHTATUBHBIN XapaKTep PEaKIUi KJICTOYHOTO
Metabonmm3ma. dDepMeHThI, UX CTPOCHHE, CBOWCTBA M MexaHu3M jAcucTBusa. KodepmenTtsl. OTimmuus
(epMEeHTOB OT HEOPraHUYECKHUX KaTaau3aTOpOB. belku-akTUBATOPHI U OEIKH-UHTUOUTOPHI. 3aBUCUMOCTD
CKOPOCTH (pepMEHTATUBHBIX PEAKIU OT Pa3IMYHBIX (PAKTOPOB.

[lepBu4HBIN CHUHTE3 OpPraHUYECKUX BeIIeCTB B KieTke. DOTOCHUHTE3. AHOKCULEHHbI U OKCULEHHbILL
Gpomocunmes y 6axmepui. Ceemocoduparowjue nueMeHmovl U nUSMeHmMbsl PeaKxyuoHHo2o yenmpa. Ponb
XJIOpOIUIacTOB B mporiecce poTocunTe3a. CBeroBas u TeMHOBast da3pl. Pomoovixanue, Csz., Cs- u CAM-
munvl gpomocurmesa. IlpoaykTuBHOCTh (oTOCHHTE3a. BiusHuHe paznuvHbIX (PAKTOPOB HA CKOPOCTH
¢doTocunTe3a. 3HaueHue (PoTocUHTE3A.

XemocuHnTe3. PazHooOpa3zue  OpraHM3MOB-XEMOCHHTETMKOB:  HUTpHUQHUUUpYIOIIHE  OakTepuH,
xKenez00aKkTepuu, cepobakTepun, BOJIOPOIHbIE OaKTepuu. 3HaUCHHE XEMOCHHTE3A.

AnaspoOHble opranusmsl. Buapl 6poxkenus. [IpoaykTsl Opo’keHUsl U UX HCIIOJIb30BAaHHE YEIOBEKOM.
AHa’pOoOHBIE MUKPOOPTraHU3MBbI KaK 00BEKTHI OMOTEXHOJIOTHUHU M BO30OYIUTENHN OOJIE3HEH.

AdpoOHBIE OpraHu3Msbl. JTambl 3HepreTHueckoro odmeHna. IloarotoButenbHbI 3Tam. [nmkonns —
OECKUCIOPOIHOE PACIIEIUIEHHE TTTIOKO3BI.

buonoruueckoe OKHUCIIEHHE, WIM KIETOYHOE JbIXaHWEe. Poip MUTOXOHIpPHII B Tmpoleccax
ouonornyeckoro okucienus. Lluknuuyeckue peakuuu. OxucnutensHoe dochopunupoBanue. IHepeus
Membpannoeo  epaouenma  npomonos. Cummes AT®: paboma npomonnou ATD-cunmasoi.
[IpeumymiectBa  a’poOHOro myTH oOMEHa BEIIECTB Mepel  aHadpoOHbIM. D(P(HEeKTUBHOCTH
HHEPTreTUYEeCKOT0 0OMEHa.

JdeMoHcTpanuu



[Hoptpetsr: Jx. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1. Mutuenn,
I'. A. 3aBap3uH.

Tabmumer u cxemsl: «DoTocuHTE3», «DHEepreTHueckud oOmen», «buocunres Oenkay, «CTpoeHue
dbepmenTay, «XeMOCHHTE3Y.

ObopynoBaHue: CBETOBOM MUKPOCKOT, 000pyJ0BaHUE /sl IPUTOTOBJICHUS OCTOSTHHBIX ¥ BPEMEHHBIX
MHUKpOIIPENapaToB.

JlaGopaTopnasi pa6oTa «l3yueHue KaTamuTHYECKOW aKTUBHOCTH (DEPMEHTOB (HA IIpUMEpe aMuiIa3bl
WM KaTaJlasbl)».

JlaGopaTtopuass paGora «/3ydyeHue (epMEHTATHBHOTO pAaCHICIUICHUs TIEPOKCHAA BOJOpOJA B
PACTUTENBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopnasi padota «CpaBHEHHE TIPOIECCOB (DOTOCHHTE3a U XEMOCHHTE3a.

JladopaTopHas pa6ora «CpaBHEHUE MMPOLIECCOB OPOKEHUS U JIBIXaHUS.

Tema 7. HacieactBeHHasi HHpopManus U peajiu3anus eé B KJIeTKe

Peaknun marpuunoro cunresa. [IpUHIMI KOMIJIEMEHTAPHOCTH B PEAKIUSAX MATPUUYHOTO CHHTE3A.
Peanuzarust nacienactBeHHOW wuHGoOpMarmu. ['eHETHYECKMH KOJI, €ro CBOWCTBA. TpaHCKpUIIIHUA —
MarpuuHelii cuHTe3 PHK. IlpuHuunel TpaHCKpUNIMHU: KOMIUIEMEHTAPHOCTh, AHTHUIAPAIIIEIBHOCTD,
acumMmeTpuuHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckou kniemxe. Hexooupyrowue PHK.

Tpancnsus u e€ sranbl. Yuactue tpaHcnopTHbix PHK B GmocunTtese Oenka. YciaoBus OHMocuHTE3a
oenka. KogupoBanune aMuHOKHUCIOT. Posib pubocom B OMocHHTE3e Oelka.

Coepemennvie npeocmasienuss o cmpoenuu 2eHog. OpraHuzalys TeHoMa y MPOKapuoT U 3YKapUOT.
Perynsuust aktuBHOCTH TeHOB y mipokapuoT. ['unoresa onepona (. XKako0, XK. Mano). Monexyrsapuoie
MexXanuzmbl IKCnpeccuu 2enog y sykapuom. Ponv xpomamuna 6 pecynsyuu pabomer 2enos. Perynsauus
0OMEHHBIX MpOoIeCCOB B KileTke. KieTouHslil romeocTas.

Bupycer — HekneTounble (GOpPMBI KU3HH W OONUTATHBIE Tapa3uThl. CTPOCHHE MPOCTHIX M CIOKHBIX
BHPYCOB, pPETpOBHUpPYCOB, Oaktepuodaron. Kusneumwiti yuxn JHK-cooepocawux eupycos, PHK-
cooeparcawux supycos, bakmepuogazos. Oopamuas mpancKpunyus, pesepmasa, uHmezpasd.

BupycHbie 3a0osieBaHusi d4enoBeka, >XKUBOTHBIX, pactenmit. CIINI], COVID-19, commanbHble U
MEJHUIMHCKUE MPOOIEMBIL.

Buoungopmamuka: unmeepayus u ananuz  Gonvwux maccusos («bigdatay) cmpyxmypmuvix
ouonoeuveckux OanHvix. Hanomexmonocuu 6 oOuonocuu u meouyuwne. Ilpoepammupyemvie ynxyuu
benxos. Cnocobvl 0ocmasKu 1eKapcme.

JdemoHcTpauuu

[Toptpetsr: H. K. Konbuos, /. Y. UBaHOBCKUIA.

Tabmuup! u cxembl: «buocunTes 0enkay, «I'eHeTnaeckuit Koy, «Bupyce», «bakrepuodaruy.

IpakTuyeckas padora «Co3aaHue MOJEIN BUPYCa.

Tema 8. JKu3zHeHHBIN HUKJ KJIETKH

Knerounslii nukin, ero mepuoanl M perynsiuus. MuHtepdaza m muto3. OcoOEHHOCTH MPOIIECCOB,
npoTtekarmux B uHrepdasze. [loaroroBka kieTku k nenenuro. IlpecunTeTnyeckuii (IOCTMUTOTUYECKHI ),
CUHTETUYECKUN U MOCTCUHTETHUECKUHN (IIPEMUTOTUYECKHI) TepHo 16l HHTEP(PA3HL.

Marpuunbiii cunre3 JJHK — pemmmkauus. [lpunnunel permkamuu JIHK: xoMmiiemMeHTapHOCTS,
MOJIYyKOHCEPBATUBHBIN CHHTE3, aHTHMapaienbHOCTh. Mexanu3m perumkanuu J[HK. Xpomocomsl.
Crpoenue xpomocoMm. Temomepbl H TeroMepaza. XPOMOCOMHBIH HabOp KIETKH — KapUOTHII.
JIMTIIONAHBIN U rarIouAHBIN HA0OPbI XpOMOCOM. ["oMOTIOTHYHBIE XPOMOCOMEI. [1010BbIE XPOMOCOMBI.

lenenne kierkn — muto3. CTaguM MHUTO3a U MPOUCXOISAIIME B HHUX MpOIECChl. TUMbl MUTO3a.
Kapuokunes n uutoknnes. buonornueckoe 3HaueHre MUTO3a.

Perymsimus MUTOTHYECKOTO LIUKIIA KIETKHU. [IporpaMMupyemasi KiieTouHas rudesb — aromnTos.

Knerounoe sapo, XpomMocombl, (yHKUIMOHaNbHAas Te€HOMHKA. Mexanuzmul  nponugepayuu,
oupepenyuposru, cmapenus u eubenu kiemox. «L{ugpposas knemka» — 6uoungopmamuieckue mooenu
DYHKYUOHUPOBAHUS KIEeMKUL.

JdeMoHcTpanuu

Tabmuier 1 cxembl: «OKU3HEHHBIH MUK KIETKH», «Muto3», «CTpoeHne xpomocomy», «Pemmukarus
JIHK>.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIIETKaX KOPEIIKa JIYKa.

JlabopaTopHas padora «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.



JlaGopaTopuasi padora «HaOmroneHne MHTO3a B KIIETKaX KOHYMKA KOpeENIKa JIyKa (Ha TOTOBBIX
MHUKpOIIpenaparax)».

Tema 9. CTpoenune u pyHKIMH OPraHU3MOB

buonoruueckoe pasHooOpazue opraHuzMoB. OIHOKJIETOYHbBIE, KOJIOHHAJIbHBIE, MHOTOKJIETOYHbIE
OpraHU3MBI.

OCOOEHHOCTH CTPOEHHUSI M JKU3HEACATEIHHOCTH OTHOKIETOYHBIX OpraHu3MoB. bakrepuu, apxew,
OJTHOKJICTOYHBIE I'PUOBI, OJHOKIETOYHBIE BOJOPOCIH, APYTrUe NpOTUCTHL. KoOHNaNbHBIE OpPraHu3MBl.

B3aumocBs3p yacTeii MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMbI OpraHoB. Opranusm
Kak exuHoe nenoe. ['omeocras.

Tkanu pacrenuil. Tumbel pacTUTENbHBIX TKaHEW: oOpa3oBaTeibHas, IOKPOBHAs, IPOBOASLIAS,
OCHOBHasA, MexaHuyeckas. OCOOCHHOCTH CTpOeHHUs, (DYHKIMH W paCIOJIOKEHUS TKaHEH B opraHax
pacTeHui.

TkaHM JKMBOTHBIX M 4YeJIOBEKA. THUIBI JKMBOTHBIX TKAaHEW: DJIIMTENINAIbHAsA, COCIUHUTEIbHAs,
MblllIeyHasi, HepBHas. OCOOEHHOCTH CTPOEHUs, PYHKUUN U PACIIONIOKEHHS TKaHEH B OpraHax *UBOTHBIX
U YEJIOBEKa.

Opransl. BereratuBHble U reHEepaTUBHbBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMBI OPraHOB JKUBOTHBIX
1 yesnoBeka. OyHKIMY OpraHOB M CHCTEM OPTIaHOB.

Omopa Tema opranusmoB. Kapkac pactenmii. CKeNneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
AKUBOTHBIX. Hapy)kHbII1 1 BHyTpeHHU# ckener. CTpoeHHEe U TUIIBI COEAMHEHUS KOCTEM.

JIBukeHre OpraHusmoB. J[BIKEHHE OJHOKIETOYHBIX OpPraHu3MOB: aMEOOHIHOE, KTYTUKOBOE,
pecHu4HOE. J[BM’)KEHHE MHOTOKJIETOYHBIX PACTEHUM: TPONM3MBI U HACTUU. J[BUKEHUE MHOTOKIJIETOYHBIX
YKUBOTHBIX U YeJIOBeKa: MbllieuHas cuctema. Pednexc. CkeneTHble MBIl U UX paboTa.

[Intanne oprannsmos. [lorionieHne BOIbI, YIIEKUCIOTO Ta3a U MUHEPAIbHBIX BEUIECTB PACTCHUSIMM.
[Intanne >XMBOTHBIX. BHYTPHUIOJIOCTHOE M BHYTPUKIETOYHOE MNHUIEeBapeHue. [IuTaHue MO3BOHOYHBIX
XKUBOTHBIX. OTHensl NUIIEBApUTENBHOrO Tpakra. IlnmeBapurensHble kenesbl. [IumeBapurenbHas
CHCTEMA YEJIOBEKA.

Hpixanue opranu3mMoB. Jlpixanue pacteHuid. Jlpixanwe >kuBOTHBIX. Jluddy3us ra3oB uepes
MOBEPXHOCTh KieTKH. KoxkHoe npixaHue. /[pixarenbHas noBepxHOCTh. JKaOepHoe U JIEroyHoe AbIXaHHE.
JIbIXaHWE TO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIIOLMOHHOE YCIOKHEHHE CTPOCHUS JIETKHX
ITO3BOHOYHBIX XUBOTHBIX. JIpIXaTelbHAs CUCTEMa 4eI0BEKa. MeXaHW3M BEHTWISLUM JIETKUX y NTUL H
MJIEKONUTAOMUX. Perymsauus apixanus. JlpixarenbHble 00bEMBI.

Tpancnopr BemecTs y OpraHu3moB. TpaHCHOpPTHBIE CHCTEMBbI pacTeHHH. TpaHCHOPT BeWIECTB y
XKUBOTHBIX. KpoBeHOCHas cucrema m e€ opranbl. KpoBeHOCHas cucTeMa IIO3BOHOYHBIX JKUBOTHBIX
yenoBeka. Cepalle, KpPOBEHOCHbIE cocynbl M KpoBb. Kpyru kpoBooOpaiieHus. OBOIIOLHMOHHBIE
YCIIO)KHEHMsI CTPOEHHS KPOBEHOCHOW CHCTEMbl I103BOHOYHBIX JKMBOTHBIX. Pabora cepauma u eé
peryisnus.

Beigenenue y opranusmoB. Beiienenue y pacrenuil. Beinenenune y kuBOTHBIX. COKpaTHTEIbHBIE
Bakyosu. Opransl BbaeaeHUsA. DUIbTpaLMs, CEKpelns U 00paTHOE BCAChIBAaHUE KaK MEXaHU3Mbl pabOThI
opraHoB BbieneHUs. CBSA3b IOJOCTU TeJla C KPOBEHOCHOM M BBIIEIUTENIBHON cuctemMamu. Beiaenenue y
MIO3BOHOYHBIX KHMBOTHBIX U 4enoBeka. [louku. Ctpoenue u pyHkunonuposanue HeppoHa. OOpa3oBaHue
MOYH y YEJIOBEKA.

3amMra y OpraHuM3MOB. 3alluTa y OJHOKJIETOUHBIX OpraHu3MoB. Cropbl OakTepuil M LUCTHI
IIPOCTEHIINX. 3alllUTa y MHOTOKJIETOYHbIX pacTeHuid. Kyrukyna. CpencrBa MacCUBHOM UM XUMUYECKOU
3amuTel. DUTOHIUABI.

3amura y MHOTOKJIETOYHBIX J>KMBOTHBIX. IIOKpOBBI M MX NpOM3BOAHBIE. 3aliMTa OpraHu3Ma OT
6one3neld. IMmyHHast cucrema yenoBeka. KieTouHblii M rymopainbHbIH MMMYHUTET. BpoxnéHHbIM U
npUOOpeTEHHBIN crienn(puUeckuii UMMYHHMTET. TeopHs KIOHaJIbHO-celeKTuBHOro ummynurera (II.
Opnux, ®. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OpraHu3MoB. Poiib BpOXKAEHHOTO
MMMYHHUTETA B Pa3BUTUHU CUCTEMHBIX 3a00J1€BaHUH.

PasgpaxxuMocTe M perynsauus y OpPraHu3MoB. Pa3ipakMMOCTb Yy OJHOKIETOYHBIX OpPraHU3MOB.
Takcucsl. Pa3npaxuMoCTh U peryisuus y pacTeHuil. POCTOBbIE BelleCcTBa U UX 3HAYCHUE.

HepBHasi cucrema u peduekTopHas peryisiuus y XUBOTHbIX. HepBHas cucrema M €€ OTHENbI.
OBOJIIOLIMOHHOE YCJIOKHEHUE CTPOCHMSI HEPBHOW CHCTEMBI Yy >KMBOTHBIX. OTAENbl TOJOBHOIO MO3ra
MIO3BOHOYHBIX KUBOTHBIX. Pedrexc u pednexropnas ayra. bezycinoBHble u ycioBHbIE pe(IeKChI.



['yMopanbHasi perymsiiusi U SHAOKPUHHAs CHCTEMa >KUBOTHBIX U uesoBeka. JKenes3bl 3HJIOKPUHHOM
CUCTEMBl M HMX TOPMOHBI. JleliCTBUE TOPMOHOB. B3auMOCBSI3b HEPBHOW U SHIOKPHUHHOM CHUCTEM.
l'unoranamo-runodusapHas cucrema.

JdeMoHcTpanuu

IToptper: U. I1. I1aBnoB.

Tabmuuer u cxembl: «OIHOKIETOUYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE BOJIOpOCTn», «bakrepun»,
«IIpocreiiuey, «OpraHbl IBETKOBBIX pacTeHUit», «CHUCTeMbl OpPraHOB IMO3BOHOYHBIX >KHWBOTHBIXY,
«BHyTpeHHee cTpoeHue HaceKoMbIx», «TkaHu pacteHuit», «KopHeBble cucteMbl», «CTpoeHue cTediisy,
«CTpoeHHe JIMCTOBOW IJIACTUHKM», «TKaHM >XKUBOTHBIX», «Ckener uyenoBeka», «llumeBapurenbHas
cucremayn, «KpoBeHocHass cucrema», «/lpixarenpHas cucrema», «HepBHas cucrema», «Koxay,
«MpleyHasi cucreMay, «BplienurenpHas cucTeMa», « DHIOKpHUHHAs cuctema», «CTpOEHHE MBI,
«Ummynuter», «KumeuHononoctHele», «CxeMa MUTaHUS pacTeHUil», «KpOBEHOCHbIE CHCTEMBI
[I03BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue IuiaHapuu», «BHyTpeHHee CTpoeHUe
noxnaesoro uepBsi», «HepBHas cucrema poio», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbikaomuxcs», «HepBHas cucrema ntuny, «HepBHas cucrema Mmiexonuraroumux», «HepBhas
cUCTeMa 4yesloBeKay», «Pedekcy.

O6opynoBaHue:  CBETOBOM  MHUKPOCKOI,  MHKpOINpEenapaTrbl  OJHOKJIETOYHBIX  OPraHU3MOB,
MUKpOTpenaparbl TKaHEH, paKOBHUHBI MOJUIIOCKOB, KOJUJIEKIIMM HACEKOMBIX, HWIJIOKOXKUX, KHUBBIE
9K3EMIUISIpbl KOMHATHBIX pacTeHWH, repOapuu pacTeHUH pa3HBIX OTJIENOB, BIJIAXKHBIE IpernapaThl
KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJIJIEKIMH OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEeKa,
oOopynoBaHue JUIsl AEMOHCTPALMK IOYBEHHOTO M BO3AYIIHOTO MHTAHUS PACTEHH, pacIierieHUs
KpaxMajga U OenakoB moj JeiicTBueM (EepMEHTOB, 00OpYAOBaHHUE S JIEMOHCTPAIMHM OIBITOB IIO
M3MEpPEHUI0 KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHBIX JBM)KEHUH, MOJEIU TOJIOBHOTO
MO3ra pa3Iu4HbIX KUBOTHBIX.

JlaGoparopHas padora «/3yueHne TKaHeil pacTEeHUI».

JlaGoparopHas padora «/3yueHne TKaHeu >KUBOTHBIX).

JlaGoparopHas padora «/3ydyeHne opraHoB [IBETKOBOTO PACTCHUS».

Tema 10. Pa3MHOKeHHe U Pa3BUTHE OPraHM3MOB

dopMbl pa3MHOKEHHUSI OPTaHU3MOB: Oecrosioe (BKIIIOYasi BEreTaTUBHOE) M T0JIoBoe. Bubl Gecnosioro
Pa3MHOKEHHUS: IOYKOBaHUE, CIOPYJISIUS, pparMeHTalNs, KITOHUPOBAHHE.

[TomoBoe pasmuHoxkeHue. IlonoBeie kneTkw, wim ramersl. Meio3. Craguum Meiiosza. lloBenenue
xpoMmocoM B Meiio3e. Kpoccunrosep. bruonornueckuii cMbicii Meiio3a 1 MOJIOBOTO Tpoiiecca. Melo3 u ero
MECTO B KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzapoapimeBoe pasputue. ['amerorene3 y >KuUBOTHBIX. llonoBble xene3bl. OOpazoBaHue u
pa3BUTHE NOJIOBBIX KiIeTOK. CniepmaroreHes u ooreHe3. CTpoeHHe MOJIOBBIX KIETOK.

OmnonoTBopeHre U 3MOpPHOHAIBHOE pa3BUTHE KUBOTHBIX. CrOCOOBI OIJIOJIOTBOPEHMSI: HApY)KHOE,
BHyTpeHHee. [lapreHorenes.

WunuBuayanbHoe pa3BUTHE OpPraHU3MOB (OHTOTEHE3). OMOPHOJOrHs — Hayka O pa3BUTHH
opranu3MoB. Mopgoeenez — o0na u3 enasuwvix npoodiem amopuonocuu. Konyenyus mopghozenos u mooenu
mopghozeneza. Ctaguu >MOpHOTreHe3a JKUBOTHBIX (Ha nmpumepe Jsarymkn). Ipoodnenue. Tumnsl npobieHus.
Jemepmunuposannoe u HedepmuHuposanHoe Opoobnenue. bnacmyna, munet 6nacmyn. OcoOeHHOCTH
IpoOsieHUsT MJIECKONHUTAIOMIKUX. 3apOJIbIIIEBbIE JIUCTKU (TacTpyisiius). 3aKiagka OpraHoB W TKaHEH W3
3apOJIBIIIEBBIX JINCTKOB. B3anMmHOe BiusHUE dYacTell pa3BHUBAIOIIErOCS 3apoibliia (dMOpHOHANIbHAS
WHIYKIKA). 3aKiajika IJIaHa CTPOEHHUS >KMBOTHOTO KakK pe3ylbTaT HEPapXUUYECKUX B3aUMOICHCTBHIA
reHoB. Biusinue Ha 5MOpHOHATIBHOE pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIb.

Poct u pa3Burue xxuBoTHbIX. [TocTamMOpronanbHelil nepuoa. [Ipsimoe u HenpsMoe pa3ButHe. Pazpurue
¢ MeTaMop(o30M y 6ECIIO3BOHOYHBIX U MO3BOHOYHBIX )KMBOTHBIX. buosorndyeckoe 3HaueHue npsiMmoro u
HEMpPSIMOTO Pa3BUTHUSA, UX PACHPOCTPaHEHUE B MpHUpoJie. TUnbl pocta KUBOTHBIX. DakTophl perynsuuu
pocTta KHUBOTHBIX W uejoBeka. CTaguu MOCTIMOPHMOHANBLHOTO PAa3BUTUS y KUBOTHBIX W YEJOBEKa.
[lepuonpl oHTOTEHE3a YenoBeka. CTapeHue U cMepTh Kak OMOJIOTHYeCKHUEe POLIECCHI.

PasmHosxenue u pazsutue pacreHuil. ['ameropur u cnopoput. Meiio3 B )KU3HEHHOM IMKIJIE PACTCHHH.
Obpa3zoBanue crnop B mpoliecce Mmero3a. ['ameroreHe3 y pacrenuil. OIJIOJOTBOPEHHE U pPa3BUTHE
pacTUTENBbHBIX OpraHu3MoB. J[BOfHOE OIUIOOTBOpPEHME Y LBETKOBBIX pacTeHuil. OOpa3oBaHHe U
pa3BUTHE CEMEHH.

MexaHu3Mbl peryisiiii OHTOIE€HE3a Y pACTEHUN U dKUBOTHBIX.



JdeMoHcTpanuu

[Toptpets: C. I'. HaBamun, X. [lInemasn.

Tabmuuet u  cxembl: «BereratuBHOoe pasMHOXKEHHE», «TuUmbl Oecroyioro  pa3MHOKEHH»,
«Pa3MHOXkEHHE XJIaMHUJIOMOHAAb», «Pa3MHOXeHuEe OdBrieHb», «Pa3MHOXeHUE TUapbD, «Meinos3y,
«Xpomocombl», «l'amerorenes», «CTpoeHue SHIEKIETKM U crepmaro3ouaa», «OCHOBHBIE CTaauu
oHTorexesa», «lIpsmoe m HenpsiMoe pasButue», «Pa3BuTHE Malickoro xyka», «Pa3BuTue capaHum»,
«Pa3Butne nArymku», «J/{BoHOE OIUIOJOTBOPEHHE Yy ILBETKOBBIX pacTeHMil», «CTpoeHue ceMmsiH
OJHOJIOJIbHBIX U ABYIOJBHBIX PACTCHUI», «/KU3HEHHBIA LUK MOPCKOM KaIyCThD», «KU3HEHHBIA LUK
MXa», «JKM3HEHHBIN HUKJI NATOPOTHUKAY, «KM3HEHHBIA LMK COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MHKpPOIIpenaparbl SHIEKIETOK U CIIEpMaTO30M0B, MOJIENb
«uKi1 pa3BUTHUSA JSATYLIKN.

JladopaTopHas padora «/3ydeHne cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOTIpENapaTaxy».

IIpakTnueckas padora «BplsBIeHNE IPU3HAKOB CXO/ICTBA 3apO/bIILIEH TO3BOHOYHBIX )KUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXKEHUS BBICITUX PACTCHUN.

Tema 11. I'eHeTHKA — HayKa 0 HACJIEACTBEHHOCTH M HI3MEHYMBOCTH OPraHM3MOB

Wctopus cTaHoBineHHs M pa3BUTUS TeHETHKU Kak Hayku. PaGoter I. Menpens, I'. ne ®pwuza, T.
Moprana. Ponb oTeuecTBeHHBIX Y4€HbIX B pa3Butuu reHetuku. Pab6orsr H. K. Komsnosa, H. U.
BasuiioBa, A. H. benozepckoro, I'. /I. Kapneuenko, 10. A. ®ununuenxo, H. B. Tumogeena-Pecosckoro.

OcCHOBHbIE T€HETUYECKHE MOHSTHUS M CHMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUI€IbHBIE T'€HBI,
albTepHATUBHbBIE PU3HAKU, TOMUHAHTHBIA U PELECCUBHBIN NMPU3HAK, TOMO3UIOTa, F€TEPO3UT0OTA, YUCTAs
JTUHUS, TUOpuAbl, reHoTurn, ¢eHotun. OCHOBHbIE METOAbl TE€HETHKU: THOPUI0JIOTUYECKHH,
LATOJIOTUYECKHAN, MOJIEKYIIPHO-TEHETHUECKH.

JdeMoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. Y. Basunos, A. H. benosepckwit,
I'. JI. Kaprnieuenko, FO. A. ®umumuenko, H. B. TumodeeB-PecoBckmii.

Tabmuis! u cxembl: «MeTobl TeHETUKIY, «CXEMBbI CKpEITUBAHUS.

JladopaTopHas padora «/[po3oduna kak 00bEKT TCHETHIECKUX UCCIEIOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckpeniuBanue. [lepBeiii 3akoH MeHiens: — 3aKOH eIuHO00pasusi THOPHUIOB IEPBOTO
nokosieHus. [lpaBuno pomuHupoBaHus. BTopoil 3akoH MeHzenss — 3aKOH paclIeIUIeHUs MPHU3HAKOB.
[uTonornyeckue 0OCHOBBI MOHOTHOPHUIHOTO CKpelMBaHus. [ unoresa YucTOThl raMer.

Anammzupyromee  ckpemuBanue. IIpoMexxyTouHblil  Xapakrep HaciedoBaHus. Paciuernsenue
MIPU3HAKOB IIPU HEMOJIHOM JIOMUHHUPOBAHUHU.

JurubpunHoe ckpemuBanue. Tpetuid 3akoH MeHaenss — 3aKOH HE3aBUCUMOIO HacleOBaHUA
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIUBAHUSI.

CuerienHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CreruieHHOE HacjelI0BaHUE TE€HOB,
HapylLIECHUE CLEIUICHUS MEXKly FTeHaMH. XpOMOCOMHasl TEOPUS HACJIEICTBEHHOCTH.

I'enetuka nosna. XpoMOCOMHBIM MEXaHU3M ONPEIEICHUS M0Ja. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
['omorametHsIil U rereporameTHbld noj. ['eHeTHUecKass CTpyKTypa MOJOBbIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CLEIUVIEHHBIX C TOJIOM.

I'enotun kak uenoctHas cucreMa. [neloTponust — MHO)KECTBEHHOE JEHCTBUE reHa. MHOXKEeCTBEHHBbII
ajuienusM. BzanumoelictBre HeamienbHbIX TeHOB. KoMmieMenTapHoCcTh. Onuctas. [loaumepust.

I'eneTnyeckuil KOHTPOJIb PAa3BUTHUSL PACTCHHM, KUBOTHBIX M YeNOBEKa, a TakkKe (PU3MOIOTHYECKUX
IPOIIECCOB, TMOBEACHMS M KOTHUTHUBHBIX (yHKUMHA. ['eHeTHMueckue MeXaHU3Mbl CHMOMOTEHe3a,
MEXaHU3MBbl B3aUMOJIEHCTBUS «XO35IMH — MapasuT» U «XO35IMH — MUKPOOHMOM». ['eHeTndeckne acteKThl
KOHTPOJISL U N3MEHEHMsI HaclIeZICTBEHHON MH(POPMAIIH B MMOKOJIEHUAX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmuupt u  cxembl: «llepBelii M BTOpoit 3akoHbl Mengens», «Tperuil 3akoH MeHnensay,
«AHanusupymwolee ckpemuBaHue», «Hemonnoe nomuHMpoBaHHE», «CLENIEHHOE HACIEI0BaHUE
NpU3HAKOB Yy apo3oduisy, «['enetnka monay, «Kapuotun uenoBeka», «Kapuotum apo3odunsy,
«Kapnotun nrunem», «MHOKECTBEHHBIN ajuienn3mM», «BzaumoaelicTBue reHoBy.

O6opynoBanue: MOAEIb Il IEMOHCTPAIIMM 3aKOHOB €IMHOOOpa3Hs THOPUIOB MEPBOTr0O MOKOJIEHUS U
pacIlenIeHus IPU3HAKOB, MOJEIb AJIs AEMOHCTPAllMU 3aKOHA HE3aBUCHUMOIO HACJIEJOBaHMsI ITPU3HAKOB,



MOJIeNb I JIEMOHCTpalMy  CHEIUICHHOTO HAcleOBaHUS MPU3HAKOB, CBETOBOM MHKPOCKOII,
MUKpompenapar: «Jpo3oduiay.

IIpakTnyeckas padora «/3ydeHue pe3yabTaTOB MOHOTUOPUTHOTO CKPEIIMBAHUS Y IPO30(PHITBI.

IIpakTnyeckas padora «/3ydeHnue pe3yinbTaToB JUTHOPHUIHOTO CKPEUTUBAHUS Y APO30PIITBI.

Tema 13. 3akoHOMepHOCTH H3MEHYMBOCTH

B3aumoneiictBue reHotuna u cpensl npu (GopmupoBaHuH (GeHoTura. M3MEHYMBOCTH MPU3HAKOB.
KauectBeHHBIE ¥  KOJIMYECTBEHHbIE MPU3HAKU. BUIbl HM3MEHUMBOCTH: HEHACIEACTBEHHAs U
HACJIC/ICTBEHHAS.

MoaudukanumonHass H3MEHYMBOCTh. Poib  cpembl B (DOPMHPOBAaHMHM — MOIUPUKATUOHHON
n3MeHunBoctd. Hopma peakuuu npusHaka. Bapuanuonsbelii psn u  BapuanuoHHas kpuas (B.
Noranncen). CoiicTBa MOAU(PUKAIIMIOHHON U3MEHUYMBOCTH.

'enoTunuueckass M3MeHYUBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHYUBOCTH. BUIBI T€HOTUITUYECKOM
W3MEHYMBOCTH: KOMOMHATUBHAS, MyTallAOHHASI.

KomOunatuBHass u3MeHUMBOCTHL. Meio3 ¥ TOJOBOM TIpoOllecC — OCHOBAa KOMOWHATHBHOM
W3MEHYUBOCTH. PoJIb KOMOMHATHMBHOW W3MEHUYMBOCTH B CO3JaHUU TEHETHYECKOTO paszHooOpasus B
npejenax OJHOrO BUA.

MyranronHasi U3BMEHUYUBOCTh. BUbl MyTaiuii: TeHHBIE, XpPOMOCOMHbBIE, TeHOMHBbIC. CIIOHTaHHBIE U
WHIYIIUPOBAHHBIE MyTaluu. SnepHbie W HHUTOIDIa3Marudeckue myranuu. CoMaTHYECKHE U TOJIOBHIE
Mytanuu. [IpuuuHBl BO3HUKHOBEHMsI MyTalui. MyTareHsl W HMX BJIHSHUE Ha OPraHU3MBI.
3aKOHOMEPHOCTH MYTAallHOHHOTO Tpolecca. 3aKOH TOMOJIOTMYECKHX PSJ0B B HACJIEICTBEHHOU
n3menunBocty (H.U. BaBunoB). BHesnepHas n3MeHUMBOCTh M HACIEACTBEHHOCTb.

Onucenemuka u dMUSEHOMUKA, POTb INUSEHEMUYECKUX (PaKmopo8 8 HACLeO08aHUU U USMEHUUBOCTNU
GeHomunuyeckux npusHaKos y OpeaHu3Mos.

JdeMoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Bapuios.

Tabmuis! u cxemsl: «Buasl n3mMmenunBoct», «MoaubukamoHHas U3BMEHYMBOCThY, «KoMOuHaTHBHAS
W3MEHYUBOCTHY, «Meto3», «OmmoaoTBopeHuey, «l eHeTnyeckue 3a00JIeBaHUSA YEIOBEKa», «BuIbI
MYTaLHi.

OGopynoBaHue: XUBbIE W TepOapHBIC IK3EMIULIPHI KOMHATHBIX pacTeHUi, pucyHkH (ororpadum)
YKUBOTHBIX C Pa3JIUYHBIMHA BUIAMH U3MEHYUBOCTH.

JladopaTopHasi padora «lcciaenoBaHue 3aKOHOMEPHOCTEH MOIU(MUKAIIMOHHOW HW3MEHYHMBOCTH.
[TocTpoeHnne BapuallMOHHOTO psifia U BapUALMOHHOW KPUBOW».

IIpakTnyeckas padora «Myranuu y aApo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKA YeJi0BeKa

Kapuotun uenoBeka. MexayHapoaHas MporpaMMa HCCIEAOBaHUS T[E€HOMa 4eaoBeka. MeToapl
W3YYEHUs TCHETUKH 4YeJIOBeKa: IMeHealloTMYECKUH, OJM3HEIOBbIN, IUTOM€HETHUECKUN, MOMYNISIIMOHHO-
CTATUCTUYECKUI, MOJIEKYJSIpHO-reHeTnYecKuil. COBpeMEHHOE OIpeesIeHne TeHOTHUIIA: TOJHOT€HOMHOE
CEKBEHUPOBAHUE, T'€HOTUNHpPOBaHHWE, B TOM uucie ¢ nomowbto [IIIP-ananu3a. HacnenctBeHHble
3a00JieBaHMs 4YelloBeKa. ['@HHble W XPOMOCOMHBIE OOJIE3HU uenoBeka. boje3Hu ¢ HacieICTBEHHOU
MPEAPACIOIOKEHHOCThIO. 3HAUYEHWE MEIULIMHCKONM TEeHEeTUKU B MPEAOTBPALLECHUU U JICUCHUU
TreHeTUYECKUX 3a00JeBaHuil yenoBeka. MeauKo-TeHeTUYeCKOe KOHCYIbTUpoBaHUe. CTBOJIOBBIE KIETKH.
[ToHsiTHE «TE€HETUYECKOro TIpy3a». ODTUYECKUE AacCleKThl HCCIECJOBaHMA B 00JacTH pelaKTUPOBAHUSA
F€HOMA U CTBOJIOBBIX KIJIETOK.

I'enetnueckue (pakTOphl MOBBIIIIEHHON YyBCTBUTENHFHOCTH YENOBEKA K (PU3NIECKOMY U XUMUYECKOMY
3arps3HEHUI0 OKpYKarollen cpefpl. ['eHeTnyeckas npeapacnoaoKeHHOCTh YEI0BeKa K MaTOJIOTHSIM.

JdeMoHcTpanuu

Tabmuis! u cxemsl: «Kapuotumn yenoBekay, «MeTobpl U3ydeHUs TEHETUKH YeloBeKay, «| eHeTnueckue
3a00JIeBaHUS YETTOBEKAY.

IIpakTHyeckas padora «CocTaBieHHE U aHATIU3 POJIOCIOBHOM».

Tema 15. Cesiekunsi OpraHu3MoB

JlomecTukanus U cenekuus. 3apoKICHUE CeNeKIUu U nomectukanuu. Yuenue H. WM. BaBuiioa o
[leHTpax MPOUCXOXKJIEHUSI M MHOTO00pa3us KyJIbTYPHBIX pacTeHuid. Pollb ceneknuu B cCO3JaHUN COPTOB
pacTeHui ¥ nopoA *KUBOTHBIX. COPT, MOpPOAA, IITAMM. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHOM
u3menunBoct H. 1. BaBuioBa, ero 3HaueHue A CENEKIIMOHHON pabOTHI.



Metoapl CeNneKIMOHHONW paboThl. VMCKYCCTBEHHBIH OTOOp: MAacCOBBIM M WHAWBUIYAJIbHBIA. DTarbl
KOMOMHAIIMOHHOW cenekiuu. VcnbplTanne Npou3BOAUTENeH MO0 mOTOMCTBY. OTOOp MO TEHOTHILY C
MIOMOIIIBIO OLIEHKU (PEHOTHITA TOTOMCTBA M OTOOP 110 TEHOTHUITY ¢ ImoMoIbo aHanusza JJHK.

HckyccTBeHHBI MyTareHe3 KaK METOJ| CENIEKIIMOHHOW paboThl. PanuanuoHHBIN W XUMHYECKUN
MyTareHe3 Kak HCTOYHUK MYTalUil y KyJAbTYpHBIX (OpM OpraHu3MoB. Mcrmonbp3oBaHHE T'€HOMHOTO
penakTUpoBaHUs W MeToZoB pekomOmHaHTHRIX JIHK mns mosydeHuss MCXoTHOTO Mmarepuana Juls
CEJICKIUU.

[Tomy4yenne mosmruionioB. BHyTpuBHaOBas rubpuanzanusi. bIu3KopoICTBEHHOE CKpEIIMBAHUE, WU
uHOpuaMHT. HeponcTBeHHOE CKpelMBaHWE, WM ayTOpuauHT. ['eTepo3uc W ero INpPHYUHBEIL.
Hcnons3oBanue rerepo3uca B cenekiuu. OtnanénHas rubpunmsanus. [Ipeomonenue Oecrioaus
MEXBUJOBbIX THOPUA0B. JIOCTHXKEHUS CENEKIIMN PACTEHUN U )KUBOTHBIX. «3€1EHAS peBOIOYULY.

CoxpaHeHHE U HW3y4YE€HUE I'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUN U MX TUKUX POIUYEH JUIs
CO3JaHUSI HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SNMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u
ynpaeneHue 2eHemu4ecKUMU pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbICIO8bIX HCUBOMHBIX 6 Yesx
VAYUUEHUS CYWecmEYIowux U cO30aHUs HOBbIX NOPOO, JUHUL U KPOCCOB, 8 MOM YUCie ¢ NPUMEHeHUueMm
COBPEMEHHBIX MEeMOO08 HAYUHBIX UCCIEO08AHUL, NEPEeO0BbIX UOEl U NePCNEeKMUBHBIX MEXHON02UL.

JdeMoHcTpanuu

[Toptpetsi: H. Y. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenxo, I1. I1. Jlykeauenko, b. JI. Acraypos,
H. bopnoyr, 1. K. benses.

Tabmuubr 1 cxembl: «L[eHTpBI TPOUCXOXKICHUSI U MHOT00Opa3us KyJIbTYPHBIX PACTCHHI», «3aKOH
TOMOJIOTHYECKUX PSAJOB B HACJIEACTBEHHOM HW3MEHUYMBOCTH», «Meroasl cenekiuuny, «OtnanéHHas
rudpuanzanusy, «MyrareHesy.

JlabopaTopHas padora «/3ydeHne cOpTOB KyJAbTYPHBIX PACTEHHI U MOPOJI JOMAIIHUX KUBOTHBIX».

JlaGoparopHas padora «/3yueHne MEeTOJ0B CEIEKIIMU PACTEHHIN.

IIpakTHyeckas padora «[IpuBHBKa pacTeHUN».

Jdkckypeust «OCHOBHBIE METO/IbI U TIOCTHKEHMS CENIEKIIMU PACTEHUH M JKUBOTHBIX (HA CEJICKI[MOHHYIO
CTaHIUIO, IUIEMEHHYIO (hepMy, COPTOUCHBITATENbHBIN Y4aCTOK, B TEIUNIMYHOE XO35ICTBO, B 1a00OPaTOPHIO
arpoOyHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rug U CHHTeTH4eCKasi 0M0JIOTHsA

OOBEKTHI, UCHOJIB3yEMblE B OMOTEXHOJIOTHH, — KJIIETOUHBIE U TKAHEBbIE KYJIbTYpPbl, MUKPOOPTaHU3MBI,
UX XapaKTepUCTHKA. TpagulMOHHas OMOTEXHOJOIHs: XjeOonedeHue, IMOJy4YeHHE KHCIOMOJIOYHBIX
IPOAYKTOB, BHHOJeNNE. MukpoOuonornueckuii cunte3. OOBEKTHI MUKPOOHOIOTMYECKUX TEXHOJIOIHMH.
IIpounsBoacTBO Geika, aMUHOKHCIOT M BUTAMUHOB.

Cozanue TEXHOJIOTMH M HMHCTPYMEHTOB LIEJICHANIPABICHHOIO H3MEHEHMS M KOHCTPYMPOBAHMS
T€HOMOB C LEJIbI0 IOJYYECHHs] OPraHM3MOB M MX KOMIIOHEHTOB, COJEPKalMX HE BCTPEYAIOIIHECST B
pUpoJie OMOCUHTETUYECKUE ITYTH.

Knerounas umxenepus. Metoabl KyabTypbl KJIETOK M TKaHEH pacTeHMH M *KHUBOTHBIX. KproOaHku.
Comarnyeckas ruOpuausanys U cOMaTHUeCKuil smOpuoreHes. Mcnosip30BaHuE TraruionioB B CENEKIMH
pacteHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Fcnhonb306anue MOHOKIOHANLHBIX U NOAUKIOHANbHBIX
anmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PEKOHCTPYKIUS SMLIEKIETOK U KIOHUPOBAaHUE
KUBOTHBIX. MeTOJ TpaHCIUIAHTALMM siep KIETOK. Texwonocuu 0300pO6NeHusl, KYIbMUSUPOSAHUs U
MUKPOKTIOHANbHO20 PA3MHONCEHUS CETbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMocoMHass M TeHHas UWH)XKEHepus. VCKycCTBEHHBII CHHTE3 TI€Ha M KOHCTPYMPOBaHHE
pexomOuHantHeix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHKEHUS M NEPCHEKTHBBI
XPOMOCOMHOM ¥ T€HHOM MHXEHEPUH. DKOJIOTUYECKUE U STHUECKUE NMPOOIeMbl TeHHON MH)KEHEPUH.

Menunuackue  6uorexHosiorud.  IloctreHomuas 1mudposas MeauuuHa. [II[P-auarHocTuka.
MeTaboa0MHBINA aHaJIN3, TEHOIIEHTPUYECKUH aHaIW3 MPOTEOMa YeNOBEeKa JUIS OLEHKU COCTOSHUS €ro
310poBbsl. Vcrosib30BaHHE CTBOJIOBBIX KieTOoK. TaprertHas Tepanus paka. 3D-Ouoummxkenepust ans
pa3paboTku (yHAAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3/aHUSl KOMIUIEKCHBIX TKaHEH
COYETaHHWEM TEXHOJIOTUH TpEXMepHOro OWompuHTHHra u ckaddonguHra A pereHus 3aaad
[IEPCOHAIU3UPOBAHHOU MEIULIUHBI.

Co31aHne BEKTOPHBIX BAaKLUH C LENbI0 O00ecredeHnss KOMOMHUPOBAHHOM 3allUThl OT BO30OyAMUTeNnei
OPBU, ycraHOBIEHHE MOJEKYISIPHBIX MeXaHW3MOB ¢yHKIMoHHpoBaHus PHK-conepxkamux Bupycos,
BBI3BIBAIOIINX 0CO00 OMAacHbIE 3200JI€BaHUs YETIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu



Tabmuuelr u cxembl: «lcmonbp30BaHHEe MHMKPOOPraHU3MOB B IMPOMBIIICHHOM IPOU3BOJICTBEY,
«Knerounas nHxxeHepus», «['€eHHas HHKEHEPUI».

JlaGopaTopuas padora «/3yueHne 0ObeKTOB OHOTEXHOIOTHI.

IIpakTnueckas padora «llosyueHre MOJOUHOKHUCIIBIX IPOIYKTOBY.

IKcKkypenst «bUOTEXHONOTMS — BaKHEHMIIAas IPOU3BOJIUTENBbHAS CHUJAa COBPEMEHHOCTH (HA
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apo:kieHue 1 pa3BUTHE IBOJIOLMOHHBIX NIPeACTABJICHUI B 0M0JI0THHI

OpomononHas teopus Y. [lapsuna. [Ipennocbuiki BO3SHUKHOBEHMS JapBUHM3MA. JKU3Hb U Hay4dHAas
nesrenbHoCcTh Y. [lapBuHa.

JBuxkymue cuiabl sBosmonuu BuaoB no Y. JlapBuHy (BbICOKas HHTEHCUBHOCTb Pa3MHOXKECHUS
OpraHu3MOB, HACJIEJICTBEHHAss W3MEHUMBOCTh, OOpb0a 3a CYIIECTBOBaHWE, €CTECTBCHHBIA W
HCKYCCTBEHHBIN O0TOOD).

Odopmnenne cuntetnueckoid Tteopun HBoitounn (CTD). HelTpanbHas Teopus HBOJIOLHUU.
CoBpemeHHasi HBOJIIOLMOHHASE OWOJOTrHs. 3HAaYeHHE DSBOJIOLMOHHON Teopuu B (HOpPMHUpPOBAHUU
€CTECTBEHHO-HAY4YHON KapTHHBI MUDA.

JdeMoHcTpanuu

[Toptpetsl: Apuctorens, K. JIunneit, XK. b. Jlamapk, 9. K. Cent-Unep, XK. Kroswe, Y. apsun, C. C.
UYersepukos, . U. HImaneraysen, k. Xonnenn, . K. benses.

Tabmums! u cxembl: «Cuctema xuBoi npupojiel (o K. Jlunnero)», «JlecTHua *uBbIX cymiecTB (1o
Jlamapky)», «MexaHu3zM (QoOpMHUpPOBaHUs NMPHUCIOCOOTIEHUM Y pacTeHUH M KUBOTHBIX (1o Jlamapky)y,
«Kapra-cxema mapmpyra nyremectsus Y. Jlapsuna», «Haxonku Y. JlapBuna», «®@opmbl 00phOBI 3a
cymiecrBoBanue», «llopoasl romyGeit», «MHoroobpasue KyabTypHBIX (opm KamycTel», «Ilopojisl
JOMAIlTHUX KUBOTHBIX», «Cxema oOpa3oBaHusi HOBbIX BUJOB (1o Y. JlapBuny)», «CxeMa COOTHOILIEHUS
JBUKYIIMX CHIT SBOJTIOLIMMNY, «OCHOBHBIE TIOJIOKEHUSI CUHTETUYECKOM TEOPUU IBOJIOLIUN.

Tema 2. MuUKpo3BOJIIOIMS U €€ pe3yabTaThbl

[Tonmynsiius Kak seMeHTapHas equHHIA 3BoJoUMK. COBpeMEHHBIE METObl OLEHKH MeHEeTHYECKOIro
pazHooOpa3usi U CTPYKTypbl mnonyiasuui. V3meHeHue reHodoHAa MOMYNISALMH Kak 3JI€MEHTapHOe
ABOJIIOIIMOHHOE SIBJICHUE. 3aKOH reHeTndeckoro papHoBecus k. Xapau, B. BaiinOepra.

DOneMeHTapHbIe (HaKTOPhI (IBHOKYIIUE CHIIBI) ABOIONUU. MyTanuoHHBIA mporiecc. KoMOnHaTHBHAS
W3MEHYUBOCTh. Jlpelid reHoB — ciaydaiiHbie HEHANPaBJICHHBIC M3MEHECHUS YacTOT aJUIeICH B MOMYISIIHSIX.
Dddexr ocHoBarensi. Ihgexm Oymviiounoco eopaviuwika. CHudiceHue 2eHemu4ecKkoco pasHooopasusi:
npuuunsl u creocmeus. Ilpossnenue s¢ghghexma Opetiha cenoe 6 OOIBUWUX U MATLIX NONYIAYUSX.
Murpanuu.  M3omstiiust  momynsinuid:  reorpaduueckas  (MPOCTpaHCTBEHHas),  OuoJIoTHYecKas
(penpoyKTUBHAS).

EctectBennsiit oT60p — HampaBisoomui  Qaktop sBomonuu. Dopmbl ectecTBEeHHOro oTOOpa:
JBIDKYIIANA, CTaOMIM3UPYIONINH, pa3pbiBaomuil (au3pyntuBHeii). [lonoBoi otbop. Bo3HuKkHOBEHHE U
ABOJIIOIHS COI[MAILHOTO MMOBECHUS )KUBOTHBIX.

[Ipucrnoco6aeHHOCTh OPraHU3MOB KaK pe3yabTaT MUKPOIBOJIIONNU. BO3ZHHKHOBEHNE TPUCTIOCOOICHU
y opraHu3moB. Apomopdo3sl U uauoagantauuu. [IpuMepsl NpUCHOCOOIECHUN Y OPraHU3MOB:
Mopdosorudeckue,  (GUIMOIOTUYECKHE,  OHOXUMHYECKHE,  MoBelaeHueckue.  OTHOCUTENBHOCTD
MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepun u cTpykrypa. BumooOpa3oBaHue kak pe3yinbTaT MUKpPOIBOIIONUU. M3omsamus —
KIo4eBoM (akrtop BuaooOpasoBanus. Ilytm u  cmocoOGbl  BHI00Opa30BaHUs:  aJUIONATPUUYECKOE
(reorpaduyeckoe),  cuUMmaTpuyeckoe  (IKOJOTMYECKOE),  «MTHOBEHHOE»  (MOJIMIUIOMAW3AINS,
ruOpuau3anys). JaurenbHOCTh SBOIIOIMOHHBIX POIIECCOB.

MexaHu3mbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp 3BOIOIMOHHON OHONIOTHH B pa3palOTKe Hay4HBIX METO/0B COXpaHEHHs OMOpa3HOOOpasusl.
MHUKpPO3BOIIONMS U KOIBOJIOIMS MAPAa3UTOB U UX X03s51€B. MexaHu3Mbl (popMUpOBaHHS YCTOWIMBOCTH K
AHTHOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JdeMoHcTpanuu

[Toptpetsr: C. C. YerBepukos, 2. Maiip.

Tabmuuel u cxembl: «MyTannoHHas U3MEHUUBOCTHY, «[lomynsanmonHas cTpykrypa Buma», «Cxema
NposIBICHUsI 3akoHa Xapau—BaitnOepray, «/IBukyiiue cuibl 3BOJIIOLUNY, «IKOJOTHUECKAs H30JIIUSL
MOy ceBaHCKOM opemnm», «['eorpaduyeckas n30s1us TMCTBEHHHULIBI CHOMPCKOM U JTMCTBEHHHULIBI



naypckoit», «llomynasimuoHHbIE BOJIHBI YHCICHHOCTH XHUIIHUKOB M JKEepTB», «Cxema AelcTBUA
€CTECTBEHHOTO 0TOOpay, «®DopMbl 0OpHOBI 3a cyimiecTBOBaHUEY», «VHIYCTpHANBHBIA MEITAHU3M,
«Kusbie uckomnaembie», «IlOKpOBUTEILCTBEHHAs OKpackKa >KUBOTHBIX», «lIpemympexnparomas okpacka
KUBOTHBIX»,  «®Dusmonoruueckne  amanranun», «l[IpucmocobmeHHOCTH  OpraHu3MoB © e
OTHOCHUTEIILHOCTHY, «Kpurepun Buna», «Bunsi-nBoiiHukm», «CTpyKTypa BHAa B mpupoae», «Crnocoobl
BUJ000pa3oBanus», «l'eorpapuueckoe BHm00OpazoBaHHE TPEX BHUAOB JaHABIINICH», «DKOJIOTHYECKOE
BUJI000pa30BaHue BUIOB CUHUI, «[lomumuons! pactenuity, «KamycTHO-peneunblil ruopum.

O6opynoBanue: repbapuu pacTeHH, KOJUIEKIIMM HACEKOMBIX, Uydelia MTHI] U 3BEPEe ¢ mpuMepaMmu
Pa3NUYHBIX MPHUCTIOCOOJCHUM, dYydella NTUI[ W 3Beped pa3HBIX BUIOB, repOapuy pacTeHUU OJIM3KUX
BUJIOB, 00pa30BaBIINXCS PA3IUIHBIME CLIOCOOAMHU.

JladopaTopHas pa6ora «BplsiBIeHHE U3BMEHUYUBOCTH y 0COOCH OJTHOTO BUIAY.

JlaGopaTopuas padora «[IpucrnocobaeHns OpraHu3MOB U UX OTHOCUTENIbHAS 11€JIECO00Pa3HOCTDY.

JlabopaTopHas pa6ora «CpaBHEHHE BUJOB 110 MOP(HOJIOTUYECKOMY KPUTEPHUIO».

Tema 3. Makpo3Bo/ionusi M €€ pe3yJibTaThl

Metonpl  u3ydeHus MakposBosonuu. [laneoHTosornyeckue MeETOAbl U3YYEHHUS  HBOJIIOLMU.
[Tepexoaubie Gopmbl U (UITOTEHETUUECKHUE PSAJIBI OPraHU3MOB.

buoreorpaduueckue Meronsl usydeHust sBojronuu. CpaBHeHHe @uopbl U ¢ayHbl MaTepUKOB U
oCcTpoBOB. broreorpaduueckue obmactu 3emiau. BUabl-sHIEMUKH U PETUKTHI.

OMOpPHUOTIOrMYECKHUE U CPABHUTEIBLHO-MOP(OIOrHUE€CKHE METO bl U3yUEHHS 3BOJIIOLNU. | eHeTHueckue
MEXaHU3MBbI DBOJIONWM OHTOTEHE3a W TIOSBIICHUS DBOJIONHUOHHBIX HOBIIECTB. [OMOJOTHYHBIE U
aHAJIOTUYHBIE OpraHel. PyauMeHTapHble oOpraHbl ¥ aTaBU3Mbl. MOJEKYISIPHO-TEHETHUECKHE,
OMOXMMHUYECKHE W MAaTEMATUUYECKHUE METOIbI M3ydeHus HBOMIOIUU. ['oMonornunbie reHsl. CoBpeMeHHBIE
METO/IbI IOCTPOCHUSI (PHIIOTEHETHIECKUX JIEPEBHEB.

XPOMOCOMHBIE MYTAIlMH U 3BOJIIOLHS TEHOMOB.

O6mme 3akoHOMEepHOCTH (TIpaBwiIa) OdBOMIONWU. [lpunyun cmensvt ¢yukyuti. HeobpaTuMocTh
9BOJIIOLMH. AanTUBHAS paguanus. HepaBHOMEpPHOCTh TEMIIOB 3BOJIIOLIMH.

JdemoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. Kosanesckuii, @. Mromnep, J. ['ekkens.

Tabmuupl 1 cxeMbl: «DUIOTEHETHYSCKUN PsJT JIOMIAIN», «APXEONTEPUKC», «3BEPO3yObIe SIIEPH»,
«Crerouedanb», «Puanodute», «CeMeHHBIE TANOPOTHUKH», «buoreorpaduueckne 30HBI 3eminy,
«petid xonTtuHeHTOB», «PenukThl», «HauanpHble cTaguu SMOPHOHAIBHOTO PAa3BUTHS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE U aHAJIOTUYHbIE OpraHbl», «PyIuMeHTb», «ATaBU3MBL», «XPOMOCOMHBIE
HaOOphl ueloBeKa M IIKUMIIAH3e», «[JaBHbIe HampaBieHHs 3BOJOUUNY», «OOIMe 3aKOHOMEPHOCTH
3BOJIIOLIUM.

O6opynoBaHue: KOJUIEKUWH, repOapuu, MYJISKA HMCKOIAeMbIX OCTAaTKOB OPraHU3MOB, MYJISDKHU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPIaHOB U ATABU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emule

Hayunble rUmoTe3bl MPOUCXOXKACHUS KU3HU Ha 3emiie. AOWoreHe3 W mnaHcmepMmusa. JloHaydHbie
MIPEJICTaBJICHHS O 3apOKACHUU KU3HU (KpeannoHu3M). ['MnoTe3a moCTOSSHHOTO caMO3aposKICHUS KU3HU
u e¢ omposepkeHue omnbiTamu @. Penu, JI. Cnamnanmanu, JI. Ilactepa. IlpoucxoxkiaeHue >KU3HU U
acTpoOHOJIOTHSI.

OcHoBHBIE 9Tambl HeOpraHuueckod HBomtouuu. [lnanerapHas (reojoruyeckasi) HBOJIOLUS.
XuMuyeckasi dBOJIONMS. AOHMOTEHHBI CHHTE3 OpraHMYeCKHX BellecTB U3 HeopraHudeckux. OmbiT C.
Mumnepa u I'. FOpu. O6pa3zoBanue noaumepoB u3 MoHoMmepoB. KoamnepBatHas runoteza A. M. Onapuna,
rurnoTesa nepBu4HOro OynboHa J[k. Xonzaeiina, renetudeckas runoresa I'. Mémnepa. Pu6osumer (T. Uek)
u runote3a «mupa PHK» V. 'un6epra. @opmupoBanre MeMOpaH U BOSHUKHOBEHHE MMPOTOKIETKH.

Ucropus 3emnn u metoasl e€ uzydeHus. Mckonaemple opraHuyeckue octatku. ['eoxpoHonorus u eé
MeToabl. OTHOCUTENbHAsS U aOCOJIOTHAs TeOXpOHOJOrUs. ['€oXpoHONOrHYecKasi MIKana: 3O0HBI, JPBI,
MEPUObI, JMOXH.

HauanbHubie 3Tanbl opranndeckoil 3Bosonuu. [losiBieHHe M 3BOMIONUS NEPBBIX KIETOK. DBOJIOLMS
MeTtabonu3Ma. Bo3HHKHOBeHUE MepBbIX dKocucTeM. CoBpeMeHHbIe MUKPOOHbBIE OMOTUIEHKH KaK aHaloT
nepBbIxX Ha 3emite coodmecTB. CTpoMaTonuThl. [IpOKapuOTHI B SyKapUOTHI.

[IpoucxoxaeHnne  dykapuoT  (CUMOHWOTeHe3).  DBOJIOIMOHHOE  MPOHWCXOXKJIEHHE  BHUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOUHBIX OpraHM3MOB. BO3HHMKHOBEHHE OCHOBHBIX T'PYII MHOTOKJIETOYHBIX
OpraHU3MOB.



OCHOBHBIE ATaITbl HBOJIIOIMH BhICIINX pacTeHUi. OcHOBHBIE apoMop(ho3bl pacTeHUl. Brixos pactenuii
Ha cymy. [losBieHue CcrnopoBbIX pacTeHU U 3aBoeBaHME HMMU Ccymu. CeMEHHbIE pacTEHMS.
IIpoucxoxaeHue BETKOBBIX PACTEHUM.

OCHOBHBIE ATaITBI HBOJIIOLMH KHUBOTHOTO MUpa. OCHOBHBIE apoMOpP(O3bI )KUBOTHBIX. Benackas dayHna.
KeMmOpwuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX THIIOB. [lepBbie XOpaoBbIe KUBOTHBIC. JKU3HB B BOJIE.
DBoumonus MOo3BOHOUHBIX. [Iponcxoxknenne ampuoduit u pentwinii. [lporcxoxaeHre MISKONUTAIONINX U
ntui. [Tpunnun kmovyeBoro apomopdosza. OcBoeHrne 6€Cro3BOHOYHBIMU U TO3BOHOYHBIMH KHBOTHBIMHU
CyILU.

PazButne xu3Hu Ha 3eMIie 10 3paM M MEePUOIaM: apXeH, MPOTEepPO30i, MaIeo30i, Me30301, KaltHO30i.
OO0mas XxapakTepuCTHKa KJIMMaTa W reoJIoTMYecKHX IpoieccoB. [losBieHne M pacuBeT XapaKTEpHBIX
OpraHu3MoB. YTieoOpa3oBaHHE: €T0 YCIOBHS U BIMSHUE HA Ta30BBIA COCTaB aTMOC(EPHI.

MaccoBble BBIMHpPAHHUSI — IKOJIOTUYECKUE KPU3UCHI Hpouuioro. IIpuumHbBl U CIIEACTBUS MacCOBBIX
BbIMUpaHuid. COBpEMEHHBI 3KOJOTHYECKMH KpHU3UC, ero ocoOeHHoctu. [Ipobnema coxpaHeHUs
O6uopazHooOpasus Ha 3emie.

CoBpemeHHas cucteMa opraHuyeckoro mupa. Ilpunnunel knaccuduxanuu opraHuzmMoB. OCHOBHbIE
CUCTEMATUYECKUE TPYIIIbI OPraHu3MOB.

JdeMoHcTpanuu

[optpersr: @. Pean, JI. Cnannanuanu, JI. [Tactep, U. . Meunukos, A. . Onapun, x. Xonzaeiin, I'.
Ménnep, C. Munnep, I'. FOpu.

Tabmuuber u cxembl: «Cxema ombiTa . Pemu», «Cxema ombita JI. Tlactepa mo wu3ydeHHIO
CaMO3apoKICHUS KU3HW», «Cxema onbita C. Musepa, . FOpu», «9Tanbl HEOpraHM4eCKOM 3BOTIOLUANY,
«['eoxpoHnosiornyeckas mkana», «HadanbHble 3Tanbl opraHudeckoi sBoJionuny», «CxeMa o00pa30BaHUA
JYKapuoT MyTéM cuMOuoreHesza», «Cucrema >XUBOW MPUPOIb», «CTpoeHue BUpyca», «ApoMopdo3sl
pactenuit», «PuHHOPUTHY, «OAHOKIETOUYHBIE BOJAOPOCIN», «MHOTOKIETOUHBIE BOJAOPOCIN», «MXU»,
«[TamopotHukn», «l'onocemeHHble pacTeHus», «OpraHbl LBETKOBBIX pacTeHui», «CxeMa pa3BUTHUA
KUBOTHOTO MHpa», «ApoMopdo3bl XKUBOTHBIX», «lIpocteitmmey, «Kumeunomosoctasie», «llnockue
yepBu»,  «Unenucronorue»,  «PviOb», «3eMmHOBOmHBIEY»,  «lIpecmbikarommecs»,  «IITHIbD,
«MnexkonuTaromue», «Pa3BuTue )KU3HU B apXeMCcKoOu 3pe», «Pa3BUTHE KU3HU B MPOTEPO3OUCKON 3pey,
«Pa3BuTHeE XU3HU B MaJICO30MCKOUN 3pen, «Pa3BUTHE KU3HU B ME3030MCKOM 3pey, «Pa3BUTHE KU3HU B
KallHO30MCcKOM 3pey, «COBpEMEHHAasi CUCTEMA OPTaHUYECKOTO MUPaY.

O6opynoBanue: repbapuy pACTEHUN pPa3IMUYHBIX OTMAEJIOB, KOJUIEKIMM HACEKOMBIX, BIIAXKHbBIE
npenaparsl JKMBOTHBIX, PAKOBHMHBI MOJUIIOCKOB, KOJUIEKIMHU WIJIOKOXHUX, CKEJIEThl I103BOHOYHBIX
KUBOTHBIX, Yydella NTHUI] U 3BEpEeH, KOJUIEKIIMM OKaMEHEJIOCTEW, IMOJIE3HBIX HCKOINAEMbIX, MYJISKHU
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas JjgadopaTtopHasi padora «MoaenupoBanue onbiToB Muiepa—tOpu no uszydeHuro
abMOTreHHOT0 CUHTE3a OPraHNYeCKUX COeTMHEHUI B IEPBUYHON aTMOchepe».

JlabopaTopHas padora «/3ydyeHue U OnrMcaHne NCKOMMAEMbIX OCTATKOB JIPEBHUX OPTraHU3MOBY.

IIpakTnyeckas padora «/3ydeHue 0COOEHHOCTEI CTPOCHUS PACTEHUN Pa3HBIX OTICIIOBY.

IIpakTnueckas padora «/3ydenne ocCOOEHHOCTEH CTPOCHUS MO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIponcxoxaeHue 4ejI0BeKa — AHTPOIOTeHe3

Pa3zpgenbl u 3agaun antponosioruy. MeTo bl aHTPOIIOJIOTHH.

CraHOBIIEHHE MPEACTABICHUN O MPOUCXOKICHUU YesloBeKa. Penurnosusie Bo33peHus. CoBpeMEHHbIE
Hay4HbIE TEOPHH.

CX0ICTBO uYenoBeKa C JKMBOTHBIMHU. CHCTEMAaTHUYECKOE IIOJIOKEHHE denoBeKa. CBUIETENbCTBA
CXOJICTBA YEJIOBEKA C KUBOTHBIMHU: CPABHUTEIBHO-MOP(OJIOTHUECKUE, SIMOpUOSIOTHYECKUE, (HU3HOIOTO0-
Oonoxumuyeckue, nopeaeHuyeckue. OTAMUYUS 4YeTOBEKa OT >KMBOTHBIX. IIpsIMOXOXKIeHHME M KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOM CUTHAJILHOM CUCTEMBI.

JBwxkyme cuibl  ((akTopbl) aHTpONOreHe3a: Ouosoruyeckue, couuanbHble. CoOTHOIIEHUE
OMOJIOTUYECKUX U COLMAIBHBIX (PAKTOPOB B AaHTPOIOT€HESE.

OcHOBHBIE CTaIUM aHTpoNoOreHe3a. PaHHue yenoBexkooOpa3zHble 00e3bsHbI (IIPOKOHCYNBI) U PaHHHUE
MOHTU/IbI — OOIIKE MPEIKU YeIIOBEKOOOpa3HbIX 00€3bsH U JIt0JIe. ABCTPAJIONIUTEKH — IBYHOTHE MPEIKU
mojed. YemoBek yMenbli, MEpBbIe U3TOTOBJICHU OpyIud Tpyna. YemoBeK MPSIMOXONAIIMA U IEPBBIN
BbIXOJ Jroziel 3a mpenaensl Agpuku. YenoBek reiienbOeprckuil — o0 mpeoK HeaHAepTaIbCKOro
YeJI0BEKa U 4YEJOBEKa pa3yMHOro. YenoBeK HEaHJEPTaIbCKUM KaK BHJ JIIOJEH XOJIOJHOIO KiIMMaTa.



UenoBek pa3yMHbId COBPEMEHHOTO THUIA, IE€HUCOBCKUI YEOBEK, OCBOCHUE KOHTUHEHTOB 3a MpeaeiamMu
Adpuku. [TaneoreHeTnka u najaeoreHOMHUKA.

DBOJIONUS COBPEMEHHOTO 4enoBeka. EcTecTBeHHbI 0TOOp B MOMYSSAIMIX YeloBeKa. MyTallmOHHBIH
nporecc u noauMopdusm. [lomynsauonHsie BOJHBI, Apeid renos, murpanus u «3pdekr ocHoBarens» B
MOIYJISILUSIX COBPEMEHHOTI'O Y€JIOBEKa.

Uenoseueckue pacel. [lonsarue o pace. bonbiine pacel: eBporneoujHas (€Bpa3uiickas), aBCTpajo-
HerpouHas (dPKBaTOpHajbHAs), MOHIOJOUIHAs (a3MaTcKo-aMepuKaHcKas). BpeMs u myrtu pacceneHus
YyeloBeKa 10 IuiaHeTe. EauHCTBO denoBeueckux pac. HaydHas HECOCTOSITENBHOCTh pacu3Ma.
[TpucmocoOIeHHOCTh YelloOBEKa K Pa3HBIM YCIOBHSIM OKpYKaromiel cpensl. BimsHue reorpadudeckoit
cpensl U apetida TeHOB Ha MOPQOJIOTHIO U (PU3HOJIOTHIO YEIOBEKa.

MeXIUCIUTUTMHAPHBIE METOJBI B (U3NYECKON (OMOJIOTMYeCKOi) aHTPOIIOJIOTHH. DBOIIOIMOHHAS
AQHTPONOJIOTUSl M MaJCOAHTPOIOJIOTHS YEJIOBEUYECKUX MOMyiauuid. buocoumanbHble HCCleA0BaHUA
IIpUPO/IbI uyesoBeka. MccnenoBanue K03BOIOIUN OMOJIOTUYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toptpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuubl 1 cxembl: «MeToabl aHTPOMOJIOTUN», «['0IOBHON MO3T dYenoBekay, «YemoBexkooOpa3HbIe
00e3bsiHbI», «CKeNeT 4elloBeKa U CKeJeT uMmnaH3ey», «PyIuMeHTbl U aTaBU3MbD», «JBHDKYyIIHE CHUIIbI
aHTPONOTeHe3a», « IBOJIIOIMOHHOE JAPEBO YEIIOBEKA», « ABCTpAIONUTEK», «HenoBek ymenslity, «Henosek
NpAMOXO AUy, «JleHucoBckuii yenoBek» «Heanaepranbub», «KpomanboHIb, «IIpeakn yenoBekay,
«JTarbl 3BOJIIOLIMYU YeJIOBeKay, «Packl ueroBekay.

O6opynoBaHue: MyJsSKH OKaMEHEJIOCTEH, MPEeIMETOB MAaTEPHAIbHOM KYJIbTYphl IPEIKOB YeOBEKa,
penpoaykiuu (otorpadun) kKapTuH ¢ MUGOJIOTHISCKUMHU U OMOIECHCKUME CIOKETaMU TPOUCXOKICHUS
yenoBeka, (ororpaguu HaxoJ0K HMCKOMAEMbIX OCTATKOB 4YEJIOBEKa, CKEJET ueloBeKa, MOJENb uepera
YeJloBeKa M Yeperna LIMMIaH3€e, MOJENb KUCTU 4YeJOBeKa M KUCTH HIMMIIaH3€, MOJEIU TOpca IMpPEeIKOB
YeoBeKa.

JladopaTopHasi padora «/3ydeHne OCOOEHHOCTEH CTPOEHHUS CKeJeTa 4YeJIOBEKa, CBSI3aHHBIX C
MPAMOXOKICHUEM.

IIpakTuyeckas padora «/3yyeHne 3K0JIOrMUECKUX aanTalyid 4eTOBEKay.

Tema 6. k010Ul — HAYKA 0 B3AaMMOOTHOIIEHUSIX OPrAaHU3MOB ¥ HAJOPTaHU3MEHHBIX CHCTEM C
OKpY:Kamlleil cpeaoi

3apokaeHue W pas3BuTHE dKojoruH B Tpyaax A. ['ymGoneara, K. ®@. Pymee, H. A. CeBeprona, 3.
Iekxens, A. Tenciu, B. H. CykauéBa. Pazmenbl u 3amaun skojoruu. CBsi3b 3KOJIOTUM C JAPYTUMU
HayKaMH.

Metonet skonoruu. IloneBeie HaOMOAEHHUS. OKCIEPUMEHTH B OKOJOTHHM: MPUPOAHBIE U
naboparopHble. MojenupoBaHue B 93KOJOTMU. MOHHUTOPUHT OKpY>Karolled Cpeapl: JOKaIbHbIH,
pEruOHANIBHBIN U TJI00ATbHBIN.

3Ha4YeHHE PKOJOTUYECKUX 3HAHUU JUISl YEeJIOBEKa. DKOJIOTMYeCKOe MUPOBO33PEHHE KaK OCHOBA CBA3EH
yesnoBedecTBa ¢ npupoaoi. opmupoBaHue 3KOJOTUUECKOW KYJIBTYPbl U 3KOJIOTMYECKON IPAMOTHOCTH
HaceJIeHUsl.

JdeMoHcTpanun

[Toptpetsr: A. I'ym6onsar, K. @. Pynbe, H. A. CeBepuios, 3. ['ekkens, A. Tencnu, B. H. Cykaués.

Tabmuis! u cxemsl: «Pa3aensl skoaorum», «MeToabl IK0JIOTUNY, «CXeMa MOHUTOPUHTA OKPYXKAIOIIeH
Cpenb».

JladopaTopHas padora «/3ydeHne METOI0B SKOJIOTHYECKUX HCCIIETOBAHUI.

Tema 7. Opranusmsl u cpea 0OMTaHUA

Dkonoruveckre (QakTopbl M 3aKOHOMEPHOCTH WX JedcTBusA. Kiaccudukaius HSKOTOTHYECKUX
¢dakTopoB: abuoTHueckue, OUOTUYECKUE, aHTpomoreHHble. OOmMe 3aKOHOMEPHOCTH JIEHCTBUS
skonoruueckux QaxktopoB. IlpaBuno munumyma (K. I[mpenrens, HO. JInbux). TolepaHTHOCTB.
DOBpUOHOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue akropsl. CBET Kak dKoJorudeckuii hakrop. J[elcTBrE pa3HBIX y4aCTKOB COJTHEYHOTO
CHEKTpa Ha OpPraHU3Mbl. DKOJIOTMUECKHE TPYINIbl PACTEHUA M >KUBOTHBIX IO OTHOLIEHUIO K CBETY.
CurnanbHas poJib cBeTa. DOTONEPHUOTU3M.

Temmneparypa kak skosnoruueckuit pakrop. JeiictBue Temneparypsl Ha opranu3msbl. [loiikunorepmHusie
Y TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.



Brnaxxnocts kak skonoruyeckuii ¢axtop. IlpucnocoOnenuss pacTeHuit K MNOJAEPKAHUIO BOIHOTO
6ananca. Knaccugukamus pacteHuid Mo oTHOLIEHHIO K Boje. [Ipucnocobiaenns KUBOTHBIX K N3MEHEHHIO
BOJIHOTO PEXHUMA.

Cpenpl oOMTaHUS OPraHU3MOB: BOJHASI, HA3EMHO-BO3yIIIHAS, TIOYBCHHAs, TNIyOMHHAS TTOIIOYBEHHAS,
BHYTpUOpraHu3MeHHas.  DHU3UKO-XMMHUYECKHE  OCOOCHHOCTH  cpell  OOMTaHHA  OPraHU3MOB.
[TpucnocobaeHns OpraHu3MoB K JKU3HU B pa3HbIX Cpeax.

buonornueckue putmel. BHemHue u BHyTpeHHME pUTMBI. CyTOYHBIE M TOAMYHBIE PUTMBIL.
[Tprcnoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM M3MEHEHHSIM YCIOBHIA KU3HH.

XKuznennsie ¢opmbl oprann3MoB. [lonsite o xu3HeHHOH (opme. JKu3HeHHBIE (OPMBI PACTCHHIA:
JepeBbs, KYCTApPHUKH, KYCTApPHHUYKH, MHOTOJIETHHE TPaBbl, OJHOJICTHHE TpaBbl. JKu3HEeHHBIE (OPMBI
KUBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI, a3p0oOMOHTHI. OCOOEHHOCTH CTPOSHHS U 00pa3a )KU3HH.

buotnueckne ¢dakropel. Buabl OHOTHYECKHMX B3aWMOJCHCTBHIA: KOHKYPEHIUS, XHUIIHUYECTBO,
cumbuo3 u ero Qopmel. [lapasuTusm, Koomepamus, MyTyaJu3M, KOMMEHCAIH3M (KBapTHPAHTCTBO,
HaxyieOHnuecTBo). Herpoduueckne B3aumopeicTBusi (Tommueckue, ¢dopuueckue, ¢dadbpuyueckue).
3HaueHue OMOTUYECKUX B3aUMOJICHCTBUMN AJIsl CYILIECTBOBAHUS OPraHU3MOB B cpezie oOuTanus. [IpuHimn
KOHKYPEHTHOTO UCKJIFOUYEHHUS.

JdeMoHcTpanuu

Tabmuipl 1 cxembl: «JKkojorudyeckue (axkTopb», «CBETOBOM CHEKTP», «IKOJIOTMYECKUE TPYIIIIbI
KUBOTHBIX IO OTHOILIEHHIO K CBETY», «TEeNIOKpOBHBIE >XKMBOTHBIE», «XOJOIHOKPOBHBIE KUBOTHBIEY,
«DPU3HOJOTHYECKHE aJalTalliid JKUBOTHBIX», «Cpenpl oOWTaHHUS OpraHu3MoBy», «buonornyeckue
putMbl», <« Ku3zHeHHble @opmbl pacteHui», <« KuszHeHHble (OPMBI KHUBOTHBIX», «DKOCHCTEMA
IIMPOKOJIMCTBEHHOIO Jieca», «IJKOCHCTeMa XBOMHOro Jeca», «llemn nuraHus», «XUIIHUYECTBO,
«[Tapazutuzmy», «Konkypenmusy, «Cumonos», «kKoMMeHcanmu3m.

Ob6opynoBanue: repéapuyd pacTeHUNM M KUBOTHBIX, MPUCHOCOOJNEHHBIX K BIMSHUIO PA3IUYHBIX
9KOJIOTMYECKUX (DaKTOPOB, TepOApUU CBETOJNIOOMBBIX, TEHETIOOMBBIX U TEHEBBIHOCIHMBBIX PACTEHUM,
CBETOJIIOOMBBIE, TEHEIIOOMBBbIE W TEHEBBIHOCIMBBIE KOMHATHBIE DPACTEHHUs, TepOapuu M KOJUIEKIHH
TETUTIOTIOOMBBIX, 3MMOCTOMKHX, MOPO30yCTOWYUBHIX pACTEHWW, dYydella MTUIl U 3BepeH, repdapuu
pacTeHuii, OTHOCALINXCS K TUTpoduTaM, kcepopuram, Me3o(duraM, KOMHATHbIE PACTEHUS JAHHBIX TPYIIIL,
KOJUIEKIIMH KUBOTHBIX, OOUTAIOIINX B Pa3HbIX cpenax, repOapuu U KOJUIEKIIMH PACTEHUM U >KMBOTHBIX,
oOnamaromux 4epTaMu MPUCIOCOOJEHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBHM JKWU3HHU, repOapuu u
KOJUIEKIIMM PACTEHUM U KUBOTHBIX PA3IMYHBIX KU3HEHHBIX POPM, KOJUIEKIIUH KUBOTHBIX, YUaCTBYIOLIUX
B Pa3JIMYHBIX OMOTUYECKHX B3aUMOACHCTBUSIX.

JladopaTopHas pa6ora «BbIsBIeHNE TPUCTIOCOOICHHI OPraHU3MOB K BIIMSIHUIO CBETAY.

JladopaTopHas pa6ora «BrisBiIeHNE TPUCTIOCOOICHU OPraHU3MOB K BIIMSIHHIO TEMIIEPATYPHI».

JladopaTopHas pa6oTa «AHATOMHYECKHE OCOOCHHOCTH PACTEHUN W3 Pa3HBIX MECT OOUTAHUSY.

Tema 8. IkoJ10rusi BUI0B U MOMYJIS U

DKOJIOTHYECKHE XapakTepucTUku mnomyasuuu. [lomymsiuust kak Ouonorumyeckas cuctema. Poib
HEOJHOPOJAHOCTH Cpefbl, (PU3UUYECKUX OapbepoB U OCOOCHHOCTEH OHONOrHHM BUAOB B (HOPMHUPOBAHUU
MPOCTPAHCTBEHHOM CTPYKTypbl nomyiasiuuid. (OCHOBHBIE TIOKa3aTelyd IMOMYJSALHUH: YHCIEHHOCTD,
IJIOTHOCTh, BO3PACTHAsI W IIOJIOBAs CTPYKTYpPa, POKIAAEMOCTb, MPUPOCT, TEMI POCTA, CMEPTHOCTD,
MHUTpalus.

DKoJlorryeckas CTpykTypa nonyaauud. OneHka YUCIEHHOCTH NOMyIsuuu. /J(nHaMuka nomymisiuuu 1
e€ perymsuus. buornueckuil noteHman nomyisiquu. MoaenupoBaHue TMHAMUKU nonyiasiiuu. Kpusble
pocTa 4YMCIEHHOCTH momyisiiuu. KpuBble BbDKMBaHUA. Perynsuus 4YMCIEHHOCTH NOMYNSIUN: POJIb
(bakTOpOB, 3aBUCAIIMX U HE 3aBUCALIMX OT IUIOTHOCTH. DKOJIOTMUYECKHe cTpareruu BuaoB (I- u K-
CTpaTerum).

[Tonsitue 00 sKoNOTMYECKON HUIIE BUJIa. MectooOuTaHue. MHOroMepHas MOJETb IKOJOTHUECKOM
aui Jx. M. Xatunnacona. Pazmepsl skonornuecko Humu. [loTeHmansHas U peajn30BaHHas HULIM.

Bun xak cucrema nmomynsiuuid. Apeanibl BUAOB. BUIBI M UX JKU3HEHHBIE CTPATErHH. DKOJOTHUECKHE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEIEHUS M MUI'PALIMN KUBOTHBIX. bronornueckne nHBa3uu 4y KepOAHbIX BUJIOB.

JdeMoHcTpanuu

IToptper: [x. 1. XarunHCOH.



Tabnuuel u cxembl: «IKOJIOTHUECKHE XapaKTEPUCTUKH MOMYIAn», «IIpocTpaHcTBEHHAs! CTPYKTYpa
nomynsnun», «Bo3pacTHeie mupaMuapl mOmymsnuM», «CKOPOCTh 3aceleHusi MOBEPXHOCTH 3eMJIn
pa3IM4YHBIMU Opranu3zMamm», «Mojenp skosiorndecko Humu Jx. M. XaTuanHcoHay.

O6opynoBanue: repOapuu pacTeHUMN, KOJJICKIIUU KUBOTHBIX.

JlaGopaTopnas padora «IIpucrnocobieHns ceMsiH paCTEHHI K PacCeIICHUION.

Tema 9. Jxoj10rns coo61eCTB. IKOJOTHYeCKHE CHCTEMBb.

CooOmiectBa opranu3MoB. broteHos u ero crpykrypa. CBsizu MeXIy OpraHu3MaMu B OMOIICHO3E.

Okocucrema kak oTkpbiTas cuctema (A. JIx. Tencnu). @yHKUMOHaIbHbIE OJOKM OPraHuW3MOB B
HKOCHUCTEME: MPOIYIIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpodudeckue ypoBHU. Tpoduyeckne nenu u ceTH.
AbuoTtnueckue 610ku dkocucTeM. [10UBBI M HITBI B 9KOcHcTEMax. KpyroBopoT BeIeCcTB U IOTOK SHEPTUU
B 9KOCHUCTEME.

OcHOBHBIE TIOKa3aTeNH IKOCHUCTeMBbl. bromacca W MpOAyKIHs. DKOJOTHYECKHE MUPAMUIBI YUCET,
OroMacchl U PHEPTUH.

Junamuxa  sxocucmem. Kamacmpoguueckue nepecmpotiku.  @aykmyayuu. HanpaBneHHbie
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIeccuu. [lepBUYHBIE 1 BTOPHYHBIE CYKIIECCHH W WX TPUYMHBI.
AHTpOTIOTEHHBIE BO3JEHCTBUS Ha cykmeccun. KimmakcHoe cooOmiectBo. bruopaszHooOpasue M mojgHOTA
KpyroBOpOTa BEIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[Ipupoansie 3kocucTeEMBl. JKocucmemsl 03€p U pek. IKocucmembl MOpel U OKeanos. IKocucmemsl
MYHOp, 1eco8, cmeneti, NyCMbiHb.

AHTPOTIOTEHHBIE YKOCUCTEMBI. ATpO3KOCUCTeMa. ArporieHo3. Pa3nnymst MexIy aHTPONOTCHHBIMH H
MIPUPOTHBIMHU SKOCHUCTEMaMH.

VYpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. lopoxackas ¢iaopa u ¢ayHa.
CuHaHTponu3anus ropoAckoil QgayHnsl. buonmorndeckoe u X03giCTBEHHOE 3HAYEHHE arpodKOCUCTEM M
ypOOdIKOCHCTEM.

3akoHOMepHOCTH (POPMUPOBAHMSI OCHOBHBIX B3aUMOJIEHCTBUI OpraHW3MOB B 3kocuctemax. Ilepenoc
SHEPrUU U BEIIECTB MEXIy CMEXKHBIMU 3KOCHCTEMaMH. YCTOWYMBOCTh OPraHU3MOB, MOMYJISUUN U
HKOCHCTEM B YCIOBHUSAX €CTECTBEHHBIX U AaHTPOTIOT€HHBIX BO3JCHCTBHIA.

Mexanuzmbl  6030elicmsust 3a2psA3HeHUll PAa3HbIX MUNo8 Ha CYOOP2aHUZMEHHOM, OpP2aHU3MEHHOM,
NONYNAYUOHHOM U IKOCUCTEMHOM YPOBHAX, OCHOBbL IKOJLOSUYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20
8030eticmaus. MeTo0J0Tusl MOHUTOPUHTA €CTECTBEHHBIX U aHTPOMOTEHHBIX 3KOCHUCTEM.

JdemoHcTpauuu

[Toptper: A. [Ix. Tencnu.

Tabmuet u  cxembl: «CTpykTypa OuoneHo3a», «JKOCHCTEMa MIMPOKOJIMCTBEHHOTO JIiEcay,
«QxocucTeMa XBOMHOro jeca», «DyHKIIMOHAIbHBIE TPYIIBI OPraHu3MOB B 3KocucteMey, «KpyroBopor
BEIIECTB B dKocucTeme», «llemu mnurtanus (macTOuiHAs, OETPUTHAs)», «IKOJOTrHYecKas MHpamMuaa
qrcen, «JK0JIOrHYecKas nmupaMmuia Ouomacchly, « JKoJorudeckas nupamua sHeprun», «OopazoBaHue
6onora», «llepBuunas cykneccusi», «BoccTaHoBineHue jeca mocie Moxkapa», «IKOCHCTEMa 03epay,
«ArpoueHo3», «KpyroBopoT BeliecTB ¥ MOTOK SHEPTHH B arpoliieHo3e», «[Ipumepsl ypOoskocuctemy.

Ob6opynoBanue: repbapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, yydella MTUIl U 3Bepel, repbapuu
KYJIBTYPHBIX U TUKOPACTYIUX PACTCHUI, aKBApUYM KaK MOJIEIb SKOCHUCTEMBI.

IIpakTnueckas padora «l3ydenue u onucanue ypoo3KOCUCTEMBI.

JlabopaTopuasi padora «/3ydyeHune pazHOOOpazusi MEJNKHX MOYBEHHBIX YJIEHUCTOHOTUX B PAa3HBIX
HKOCUCTEMAX.

JKCKYypeust «DKCKypcusi B TUIIMYHBIN OnoreoneHo3 (B 1yOpaBy, Oepe3HsK, ebHUK, HA CYXOJ0IbHBIH
WA IOWMEHHBIH JIyT, 03€p0, 60JI0TO)».

JKCKypeus «IKCKYpCHs B arpodKOCHCTEMY (Ha MOJIe WM B TEIIIMYHOE X03HCTBO)».

Tema 10. buocdepa — rnodanpHas IKocucTemMa

buocdepa — obOmerianerapHass o6onouka 3emiu, T CYIIECTBYET WM CYIIECTBOBaja >XHM3Hb.
Pa3zButue npencraBnenuit o 6uocdepe B Tpynax O. 3rocca. Yuenue B. W. Bepnaackoro o 6uocdepe.
Ob6nactu 6uocdeps! u e€ coctas. Kusoe BemecTBo 61ocdepsl U ero GyHKIUH.

3akoHOMEpHOCTH cymiecTBoBaHusI 6uochepsl. OcobeHHOCTH Orochepsl Kak TI00aTbHON AIKOCUCTEMBI.
JluHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTel BemiecTB M OHOr€OXUMHUYECKHE IMKIIBI
(yramepona, a3ora). PUTMHUYHOCTB sIBIIEHH B Guocdepe.



3onanbHocTh Onocdepsl. Ilonarue o O6uome. OcHOBHBIE OMOMBI CYIIW: TYHJpa, XBOMHBIE Jjeca,
CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE JI€CA, CTEIH, CABAHHBI, IIyCTHIHU, TPOIIMUECKUE JIECA, BHICOKOTOPHS.
Knumar, pacTuTenbHbIN U )KUBOTHBIM MUP OHOMOB CYIIIH.

CtpykTypa 1 (yHKLHUS )KUBBIX CHCTEM, OI[CHKA UX PECYpCHOTO MOTEHIMAaIa U OMoCepHBIX (HYHKIUHA.

JdeMoHcTpanuu

[Toptpetsl: B. U. Bepnanckuii, 3. 3rocc.

Tabmuer u cxembr: «I'eocdepsr 3emmn», «KpyroBopot azora B mpupoae», «KpyroBopot yrieposaa B
npupoje», «KpyroBopot kuciaopoaa B npupojie», «KpyroBopot Boabl B mpupoae», «OCHOBHBIE OHOMBI
cymn», «Knumarnueckue  mosica  3emum», «Tynapa»,  «Taiiray, «CMmemaHHblli — Jec»,
«lupokonuctBeHHsbIN ecy, «Crenby, «CaBanHay, «IlycTeiasay, « Tponuueckuii gecy.

ObopynoBanue: repbapun pacTeHUN pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBek U OKpYykaloumas cpeaa

DKOJIOTHUECKHE KPHU3UChI M WX MpUYUHBL. Bo3neiicTBue dYenoBeka Ha Ouocdepy. 3arpsisHeHue
BO3yIHON cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHuUE BOJHOW cpeabl. OXpaHa BOJHBIX PECYPCOB.
Pa3pymenne noussl. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHue kiumara.

AHTpOTIOTEHHOE BO3JCHCTBHE HAa PACTUTENBHBIA W JKUBOTHBIM Mup. OXpaHa pacTUTETBHOTO U
KUBOTHOTO Mupa. OCHOBHbIE NPUHIUINBI OXpaHbl Hpuponbl. KpacHeie kHuru. Ocobo oxpaHseMmble
npupoanbie Teppuropun (OOIIT). boranuueckue cajapl ¥ 300JI0TMYECKUE TAPKHU.

OcHOBHBIE TPUHLUIB YCTOMYMBOIO pa3BUTUSL 4YEJIOBEUECTBA M MNpUPOJbL. ParpoHanbHOE
MIPUPO/IONIOJIL30BAaHNE M COXpaHEHHE OMoJIorndeckoro pazHooOpasus 3emuu. OOmMe 3aKOHOMEPHOCTH
IJI00ATBHBIX HKOJIOTMUECKUX KpHu3ucoB. OCOOEHHOCTM COBPEMEHHOTO KpHU3HCa U €ro BEpOSITHbIE
MOCJIEJICTBUSL.

Pa3BuTHe METO10B MOHUTOPUHTA PA3BUTHS OMIACHBIX TEXHOT€HHBIX MTPOLIECCOB. .

JdeMoHcTpanuu

Tabmuis! 1 cxeMbl: «3arpsi3HeHne aTMocepr», «3arpsi3HeHne ruapoceprl», «3arps3HeHNUe MOYBbDY,
«ITapuukoBsrii 3¢ dekr», «Ocobo oxpaHseMble TPHUPOAHBIC TEPPUTOPUN», «Moaenu yrIpaBiIIeMOTro
MHpPa».

O6opynoBanue: ¢oTorpaguu OXpaHIEMBIX PACTCHHH M KUBOTHBIX KpacHoil kuurm Poccuiickoii
Oenepanun, KpacHol KHUTH peruoHa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
11O BUOJIOTUN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA
(YI'JIYBJIEHHBIN YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycraHaBiIMBaeT TPEOOBAHUS K pE3yJIbTaTaM OCBOCHHS OOYYAIOIIMMHCS IMPOTPaMM
cpenHero o0Iiero 00pa3oBaHus: JMYHOCTHBIE, METAIPEIMETHBIC U MPEMETHBIE.

B cTpykType JIUYHOCTHBIX Pe3yabTaTOB OCBOEHUS MPOTPAaMMBI 10 OMOJIOTHUU BBIICICHBI CIEIYIONINE
COCTaBIISIIOIIME: OCO3HAHHUE OOYYaIOIIMMUCA POCCUUCKON TPayKIAHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTUIO, CAMOCTOSITEILHOCTH M CAMOOTIPENCNICHUIO, Haludue Momusayuu K 00y4eHuto OUoIorum,
yenenanpasiieHHoe pazgumue BHYTPEHHUX YOEXKICHUH JTUYHOCTH HAa OCHOBE KIIIOUEBBIX IEHHOCTEH U
UCTOPUYECKUX TPAAULIMA pa3BUTHS OHOJOTMYECKOTO 3HAHUS, 20MOBHOCMb U  CHOCOOHOCHb
oOyuaronuxcs pPYKOBOACTBOBATHCA B CBOEU JIEATENBHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTaHOBKAMU,
MPUCYIIMMH CHCTeME OHOJIOTUYECKOTO OO0pa3oBaHUs, HaIuyue HNPABOCO3HAHUS IKOJOTHUUECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETH U CTPOUTH KU3HEHHBIC MJIaHbI.

JIM4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPAMMBI 1O OMOJIOTHU JOCTUTAIOTCS B €IMHCTBE YU4EOHOU U
BOCIIUTATEIBLHON ACSITEIBHOCTA B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCUHCKUMH COLUOKYJIBTYPHBIMU,
HUCTOPUYECKUMH U JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, MPHUHATHIMU B OOIIECTBE MpaBWIaMU U
HOpPMaMHU TOBEACHUS M CIIOCOOCTBYIOT MpOIlEcCCaM CaMOTIO3HAHUS, CAMOBOCIUTAHUS U CaMOPa3BUTHSI,
pa3BUTUSL BHYTPEHHEW MO3UIMM JIMYHOCTH, MAaTPUOTH3MA M YBAaXXEHUS K 3aKOHY U MIPaBONOPAIKY,
4el0BEKY TPy/la ¥ CTaplieMy MOKOJEHHUIO, B3AUMHOTO YBOKECHHUSI, OEPEKHOTO OTHOLIEHUS K KYIbTYPHOMY
HacjleAWI0 M TPaJUMLUSIM MHOTOHallMOHaIbHOrO Hapoaa Poccuiickoiti ®enepanuu, mnpupoae u
OKpY’Karollen cpene.



JIMYHOCTHBIE Pe3yIbTaThl OCBOCHUS YU€OHOTO npeamera «bruosorus» A0mKHBI OTpaXkaTh TOTOBHOCTD
U CIIOCOOHOCTH O0YYaIOUIUXCsl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UIMEN JINYHOCTH,
CUCTEMOW LIEHHOCTHBIX OpPHMEHTAllU{, NO3UTHBHBIX BHYTPEHHHUX YOEXKJEHUN, COOTBETCTBYIOIIMX
TPAJUIIMOHHBIM IIEHHOCTSM pPOCCHUHCKOTO OOINECTBa, PACIIMPEHUE IKU3HEHHOTO OIBITa U OINbBITa
JESITEILHOCTH B IPOLIECCE pealli3alli OCHOBHBIX HAIlpaBJICHUN BOCIUTATENIBHOM EATENbHOCTH, B TOM
4lClIe B YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTh TPAKIAHCKOHN MO3UIMH 00yJaroImerocss Kak akTHBHOTO M OTBETCTBEHHOTO 4JIEHA
POCCHUICKOTO 00111eCTBA;

0CO3HAHHME CBOMX KOHCTHTYLIMOHHBIX TPaB M 003aHHOCTEH, YBaKEHHE 3aKOHA M TPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOI TBOPUYECKOH NEATEIBHOCTH NPU CO3JaHUM yYEOHBIX MPOEKTOB, PELICHUU
Y4eOHBIX M MO3HABATEIBHBIX 33124, BHIIOJHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OMPEEISAThH COOCTBEHHYIO TO3HIIMIO TI0 OTHOIICHHIO K SIBIICHUSM COBPEMEHHOH JKU3HU H
OOBSACHATH €€,

YMEHHE YYUTHIBaTh B CBOUX JEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aWMOJAECUCTBUS JIIOJIEH C
Pa3HbIMH YOEKICHUSIMU, KYJIbTYPHBIMU HEHHOCTSIMHU M COL[UAJIbHBIM T10JI0KEHHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IPOLIECCE COBMECTHOTO BBIMOJIHEHUS YU€OHBIX, TIO3HABATENbHBIX U
HCCIIEIOBATENIbCKUX 3a]ad, YBa)KUTEJIBbHOTO OTHOLIEHUS K MHEHHUIO ONIOHEHTOB MpHU OOCYXIACHUU
CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COJIEPIKAHNUS;

TOTOBHOCTb K TYMaHUTApHOM U BOJOHTEPCKON JESTENbHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIMTAHMS

c(OpPMUPOBAHHOCTh POCCUNCKON TI'PpaKAAHCKOW HIEHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K CBOEMY
Hapo/ly, YyBCTBA OTBETCTBEHHOCTU Nepea PoanHOM, ropAoCcTH 3a CBOM Kpal, cBO0 PoauHy, CBOM SI3bIK U
KYJIbTYpY, IPOIILJIOE U HACTOsIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOIIIEHHE K MPUPOJTHOMY HACIENNI0 M MaMATHUKAM MPUPObI, JoCTHxREeHUsIM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCUMCKHX YYEHBIX B CTAHOBJEHHE M pa3BUTHUE OHOJIOTHUH,
MOHUMAaHUs 3HauYeHUs OMOJIOTHH B MO3HAHUU 3aKOHOB MPHUPOJBI, B KU3HU YEJIOBEKAa U COBPEMEHHOI'O
o0111ecTBa;

uaeiHas yoexxI€HHOCTb, TOTOBHOCTh K CIYXEHHIO U 3amure OTeuecTBa, OTBETCTBEHHOCTh 3a €ro
cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX EHHOCTEN pOCCUICKOrO HApOIa;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CHIOCOOHOCTh OIICHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE pEIICHUS, OPHUEHTUPYICh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyayILIEero;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTENSAM, CO3/JaHUIO CEMbU HA OCHOBE OCO3HAHHOT'O MPUHATHUS
LIEHHOCTEN CEMEWHOM )KU3HU B COOTBETCTBUU C TPaIuLUAMU Hapo10B Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIOYAs 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA,
CHopTa, TpyAa, 0OIECTBEHHBIX OTHOILICHUH;

IMOHUMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPObI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPD@KEHUIO B Pa3HBIX BHUAAX MCKYCCTBA, CTPEMIIEHHE IIPOSBIATH KadecTBa
TBOPUYECKOH JINYHOCTH;

S) ¢usuyeckoro BocnHMTAHUsA, (GOPMHPOBAHMA KYJIbTYPbl 340POBbSi M JIMOLHMOHAJILHOIO
Os1aromosry4usi:

MIOHMMAaHHE U peau3alys 3J10pOBOro U 6e30macHoOro oopasa KHU3HH (310pOBOE MUTAHKUE, COOIOCHNE
TUTHEHUYECKUX TIPABUII U HOPM, cOATaHCUPOBAHHBIN PEKUM 3aHATUHN U OTABIXA, peryaspHas Gpusndeckas
aKTHUBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOLIEHUS K COOCTBEHHOMY (PU3NYECKOMY
U IICUXUYECKOMY 37J0POBBIO;

MOHMMAaHUE IIEHHOCTH NPaBWI HHIUBUAYAJbHOTO M KOJUIEKTUBHOTO O€30MacHOTO MOBEACHUS B
CUTYaLUX, YTPOXKAIOLIUX 310POBBIO U )KU3HU JIIOJEH;

OCO3HAHME TMOCJIEICTBUM M HENPHITUS BPEIHBIX NPUBBIUEK (YHOTpeOJIEHUS alKOroJis, HApPKOTUKOB,
KypeHHs);



6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYJly, OCO3HaHHE LIEHHOCTH MAaCTEPCTBa, TPYIOJII00HE;

TOTOBHOCTh K aKTUBHOM JIEATENBHOCTH TEXHOJOTHYECKOM ¥ COLMaTbHOW HAIpaBICHHOCTH,
CIOCOOHOCTh MHUIIMHPOBATD, IJIAHUPOBATH M CAMOCTOSATEIBHO BBIMOIHATH TAKYIO IATEIBHOCTD;

MHTEpEC K PA3IMYHbIM cdepam Mpo(ecCHOHANTBHOMN AeATENIbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN
BbIOOD Oynymieit nmpodeccuu n peann30BbIBaTH COOCTBEHHBIE )KU3HEHHBIE TIIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JIOTHYeCKOr0 BOCTIMTAHUSA:

9KOJIOTMYECKHU 11€J1I€CO00pa3HOE OTHOILIEHUE K MPUPOJE KaK MCTOYHMKY JKHU3HHM Ha 3emile, OCHOBE €€
CYLIECTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJIOTUYECKON KYIbTYpBl: MPHOOPETEHUE ONBITA IJIAHWPOBAHUS IMOCTYIKOB U
OILIEHKU MX BO3MOYKHBIX MOCIEACTBHI ISl OKPY)KAIOIIEH Cpeibl;

0CO3HAHHE TJI00ATFHOTO XapaKTepa SKOJIOTUIECKHUX MPOOIIEM U ITyTeH UX PEIICHHUS;

CIOCOOHOCTh HWCHOJB30BATh IMPHOOpPETaeMbIC TNPH W3YyYCHWH OHOJOTHHM 3HAHUS W yMEHHS TpHU
pemeHn TpoOJieM, CBSI3aHHBIX C pAaIMOHAIBHBIM TPUPOJIOTIONHF30BAHUEM (COONIOICHHE TPABHI
MOBEJICHUsSI B TIPHPOJIE, HANpPABICHHBIX HAa COXpaHEHHWE PABHOBECHS B JKOCHCTEMaX, OXpaHy BHJIOB,
aKOocUcTeM, Onocdepsl);

AKTUBHOE HEMPUATHE JEHCTBUM, MNPUHOCAIIMX BpEI OKpPYXKAIOIIEeW MNPUPOAHON cCpene, yMeHHue
MIPOTHO3UPOBATh HEOIATONMPUATHBIE AKOJOTHUECKHE TIOCIEACTBUS MPEINPUHUMAEMBIX JICUCTBUI U
MPeOTBpAIATh UX;

HAJIMYHE PA3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKOW KYIBTYPHI, ONBITA ACATEIHHOCTH
OKOJIOTUYECKON  HANpaBIIEHHOCTH, YMEHHUS  PYKOBOJCTBOBAThCS WMH B  ITIO3HaBaTENbHOM,
KOMMYHUKATHBHON W COIMAIIBHOW TMPAKTHKE, TOTOBHOCTH K YYaCTHIO B TNPAKTHUECKOW NESITEITHHOCTH
9KOJIOTMYECKON HaNpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U
OOLIECTBEHHON MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOre KYJIbTYp, CIOCOOCTBYIOLIErO OCO3HAHUIO CBOETrO
MecTa B MOJUKYJIbTYPHOM MHUPE;

COBEPIICHCTBOBAHUE S3bIKOBOW M YHUTATEIbCKOIM KYIbTYpbl KaK CpPEICTBA B3aUMOJEHUCTBUS MEXIY
JIOJbMH U TTO3HAHUS MUPA;

MOHUMaHue crnenuuKkd OUOJIOrHH KaK HayKH, 0CO3HaHUs €€ pou B (POPMUPOBAHUU PAIMOHAIBHOTO
HAyYHOTO MBIIUICHUS, CO3/IaHUU IIEJIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEM MHUpPE KaK O €IUHCTBE
MIPUPOBI, YeJoBeka M O0IlecTBa, B MO3HAHWU MIPUPOJHBIX 3aKOHOMEPHOCTEM M pelIeHUU Mpodiem
COXpaHEHHUS MPUPOJIHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHOJIOTUU JJIsi COBPEMEHHOM LMBWIM3ALMU: OOECHedeHuss HOBOIO
YPOBHS pa3BUTHUSI MEIULUHBI, CO3JaHUE MEPCIEKTUBHBIX OWOTEXHOJIOTUH, CHOCOOHBIX peliarTh
pecypcHble MpoOaeMbl pa3BUTHS YEIOBEUYECTBA, MOMCKA MyTel BBIXOJA U3 TI00ATbHBIX IKOJOTUYECKHX
npobieM u oOecreueHuss mepexoja K YCTOMYMBOMY pAa3BUTHUIO, PALMOHAIBHOMY HCIIOJIb30BaHUIO
MIPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJYYEHHH OMOJIOTMYECKUX 3HAHWM B LIETSX MOBBIIMICHUS OOIICH KyJIbTYpHI,
€CTECTBEHHO-HAYyYHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacT (YHKIMOHAIBHOW TIPaMOTHOCTHU
oOyuarouxcs, GopMupyeMoit Ipu U3y4eHUU OHOJIOTHH;

MMOHMMAaHHE CYIIHOCTU METOJIOB TO3HAHUs, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
WCIIOJIb30BaTh TMOJIy4aeMble 3HAaHUSA JUIsl aHalu3a W OOBSICHEHUS SIBICHUU OKPYKAIOIIET0 MHUpa H
MPOUCXOJAIIUX B HEM U3MEHEHUH, YMEHME JieflaTh 0OOCHOBAHHBIE 3aKIIOUEHHsS] Ha OCHOBE HAy4YHbIX
(haKTOB M UMEIOIIUXCS IaHHBIX C IETBI0 MOJy4YeHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIPHO HCHOJIb30BaTh OMOJIOTMYECKHE 3HAaHUS JAJs pelIeHus NpodieM B
peabHBIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HAaHME LIEHHOCTH HAay4yHOW JIeATENbHOCTH, TOTOBHOCTh OCYIIECTBJIATH IPOEKTHYIO H
HCCIIEIOBATENbCKYIO ACITETbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENpEphIBHOMY 00pa30BaHHUI0O M €caMOOOpa30BAaHUIO, K AKTHBHOMY
MOJIyYEHUIO HOBBIX 3HaHUI 10 OMOJIOTMH B COOTBETCTBHH C )KU3HEHHBIMU NMOTPEOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIbTATBI



MertanpeaMeTHble pe3yabTaThl OCBOCHUS ydeOHOTOo npenMeTa « BHoorus BKIIOYAIOT: 3HAYUMBIE IS
(bopMUpPOBaHHUS MUPOBO33PEHUS 00YUAIOIIMXCSI MEX TUCIUITMHAPHbIE (MEXIPEAMETHbIC) 00IIeHayYHbIE
MOHATHUS, OTPAXKAIOIIKWE LEJIOCTHOCTh HAayYHOW KapTHHBI MHpa M CHeuu(UKy METOJ0B MO3HAHUS,
UCTOJb3YyEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHsl, SIBICHHUE, MPOIECC, CHCTEMa, HAy4YHBIN
(baxT, TpUHLMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUs, UCCIIEOBaHUE, HAOIIONECHHE, U3MEPEHHE,
SKCIIEPUMEHT W JIpyTue); YHHUBEpCaJbHbIE ydueOHbIE ACHCTBHs (IIO3HABATENIbHBIE, KOMMYHUKAaTHBHBIC,
perynasTuBHbIE), obecrneynBaromue (OPMHPOBaHUE (QYHKIIMOHAIBHON TI'PaMOTHOCTH W COLMAIBHOU
KOMIIETEHIINH oOyuatrouxcs; CIOCOOHOCTh oOyJaromuxcs UCII0JIb30BaTh OCBOEHHBIE
MEXIUCIHUIIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHWA W YHHUBEPCAJIbHBbIE y4eOHbIC [IEHCTBHA B
[TI03HABATEJILHOW U COLIUAIIBHON ITPAKTHKE.

B pe3ynbpraTe u3yueHus: OMOJOTUU Ha YPOBHE CpEeIHEr0 00111ero ooOpa3oBanus y oOyyaronierocs Oyayr
cOpMHUpOBaHbI  TO3HABATEIbHBIE  YHUBEPCAIbHBIE  y4eOHBIE  NEMCTBHUSA, KOMMYHHKATHBHBIC
YHHUBEpCaJIbHbIE Y4eOHbIC ACHCTBUS, PETYIATUBHBIC YHHBEpPCAJIbHBIC y4eOHBIC NEHCTBHS, COBMECTHAs
NESITENbHOCTD.

MertanpeaMeTHble pe3ynbTaThl OCBOEHHSI MPOTrpaMMbl CPEIHEro OO0IIero oOpa3oBaHUS JIOJKHBI
OTpaxarb:

OgJaieHne YHUBEPCAJIBbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /ICHCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE JICHCTBUS:

CaMOCTOSITENIBHO (POPMYIHPOBAThH U aKTYaIU3UPOBaTh MpoOIeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

WCTIOJh30BaTh MpPH OCBOCHWUU 3HAHWHA MPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHalW3a, CHHTE3a,
CpaBHEHHUsI, Kilaccu(uKaluuu, 00001IeHNs), paCKPhIBaTh CMbBICIT OMOJIOTUYECKUX MOHSATUHN (BBIIESITH UX
XapaKkTepHbIe TPU3HAKHY, YCTAHABIMBATh CBSI3U C IPYTUMHU ITOHSITHSIMN),

OTIPENIENATh ENH JeATeNFHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HMX JOCTHKEHUS, COOTHOCHTH
Pe3yIAbTATHI JESITEIHBHOCTH C TIOCTABICHHBIMU LIEIISIMU;

WCTIOJIH30BaTh OMOJIOTHYECKUE TIOHATHS U151 OObSCHEHHS (PAKTOB ¥ SBJICHUI )KUBOM MTPHPOIBI;

CTPOMUTH JIOTUYECKUE PACCYKJCHHMs (MHAYKTHBHBIE, JEIyKTHBHbBIC, IO AHAJOTUH), BBIABIATH
3aKOHOMEPHOCTH U MPOTHBOPEYMS B PACCMaTPUBAEMBIX SBJIECHUAX, (OPMYIMPOBATh BBIBOABI U
3aKIIIOYEHUS;

IIPUMEHATh CXEMHO-MOJIENIbHBIE CPEJCTBA JUIs NMPEICTABICHHSI CYILIECTBEHHBIX CBA3EH M OTHOILEHUI B
M3y4aeMbIX OMOJOrMYECKUX 0OBEKTAX, a TAKXKE MPOTUBOPEUUI PA3HOTO POJIA, BBISBIEHHBIX B PA3JIMYHBIX
MH(GOPMALMOHHBIX UCTOYHUKAX;

pa3pabaTbiBaTh IUIAH PELIEHUS MpoOJeMbl € Y4ETOM aHalu3a HMEIOIIMXCS MaTepUalbHbIX U
HeMaTepHaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEIbHOCTb, OLIEHUBAThb COOTBETCTBHE PE3YyIbTATOB LEJISAM, OLCHUBATh
PHUCKH MOCIIE/ICTBUH 1EATEIbHOCTH;

KOOPAMHUPOBATh U BBINOJHATH PabOTy B YCIOBHAX PEabHOIO, BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NTPH PEILICHUH )KMU3HEHHBIX NTPOo0IIeM.

2) 6a30BbIe HCCIeI0BATEIbCKHE TeHCTBHS:

BJIaJIeTh HAaBbIKAMH y4eOHO-HCCIIE0BATENBCKON U MPOEKTHOMN JIEATEIbHOCTH, HABBIKAMU Pa3peLeHuUs
npobseM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATENIBHOMY IIOMCKY METOJIOB  pEIleHHs
MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOI0B MO3HAHUS;

UCIOJb30BaTh Pa3JINYHbIE BUJIbI JIESATEIBHOCTH MO IHOJIYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETALHH,
peoOpa3oBaHUI0O U NPUMEHEHHUIO B YYEOHBIX CHUTYaIMsX, B TOM 4YHCJIE MPH CO3JaHUU Y4eOHBIX U
COLIMAJIbHBIX MPOEKTOB;

(¢bopMupOBaTh HAyYHBIH THUIl MBIIIJICHHUS, BIaIeTh HAYYHOH TEPMUHOJIOTHEN, KIIFOYEBBIMU HOHATUSAMU
U METO/IaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIEC 3a7ayll B 0Opa30BaTEIbHOIN NEATETLHOCTH M KU3HEHHBIX
CUTYaLUsX;

BBISBJIATh HPUYMHHO-CJIECTBEHHBIE CBS3M W aKTyaJU3UPOBATh 3a/7ady, BBIJBUTaTh TUIOTE3y €&
peleHus, HaxOJUTh apryMEHThI JUIsl J0Ka3aTeslbCTBAa CBOMX YTBEPXKICHUH, 3aqaBaTh IMapaMeTpbl U
KPUTEPHH pelleHHS;

aHAJM3UPOBATh IOJIyYEHHbIE B XOJI€ PEIICHUs 3a7aydl pe3yiabTaTbl, KPUTHYECKU OLIEHUBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBAThH MPHUOOPETEHHBIHN OTIBIT;



OCYILIECTBIISITh  LIEJICHANPABICHHBI TOUCK IEpPeHOoca CpPEeACTB M CIOCO0OB  JIEHCTBHS B
podecCHOHANBHYIO CPEyY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO M MMPAKTUYECKYIO 00IACTH KU3HEACATEIIbHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIE WJIEW, NpEJIaraTh OpPUIHHAJIbHBIE MOJXOJbl M PELICHHUS, CTaBUTh MpPOOIEeMbI U
3aJ1a4i, JOIYCKAIOUIUE aJIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OpUEHTUPOBATHCSI B PA3IMUHBIX HCTOYHMKAX HHPOpPMAIWU (TEKCT€ Y4eOHOro MOCOOHs, HaydHO-
MONYJISIPHOM JIUTEpaType, OMOJOTUYECKUX CIIOBApSIX U CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanmu3upoBaTh MH(DOPMALMIO PA3IUYHBIX BUAOB U (OpPM IpeAcTaBICHUS, KPUTUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTD;

(dbopMynHpOBaTh 3aMPOCHl U NMPHUMEHATh Pa3IMYHbIC METOIBI MPH MOUCKE W O0TOOpE OMOJIOTHYECKOM
nHpOopManny, He0OX0JMMOH JUTS BBITIOTHEHHUS YUeOHBIX 3a/1a4;

proopeTaTh ONBIT  MCHOJIb30BaHUS MHPOPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,
COBEPIIECHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpaTh ONTHMAJbHYIO (QOpMY MpeicTaBlieHus Ouosiornyeckoil uHpopmanuu
(cxembl, rpauku, quarpamMmbl, TaOIUIbI, PUCYHKH U IPYTOE€);

HCIO0JIb30BAaTh HAYYHBIM S3bIK B KAayeCTBE CPEJCTBa Mpu paboTe ¢ OHOJOrnueckod HMHpopManuen:
MPUMEHATh XUMUYECKHE, (PU3NUECKHEe U MaTeMaTUYECKUE 3HaKU U CUMBOJIBI, GOpMyibl, aOOpeBuaTypy,
HOMEHKJIATYpY, UCII0JIb30BaTh U MPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJISTHOCTH;

BJIQJIETh HAaBBIKAMU pAcClO3HABaHUA M 3alluThl HHGopManuu, MHPOPMAIMOHHON Oe30MacHOCTH
JUYHOCTH.

OBiajgeHHne YHMBePCAJIbHBIMH KOMMYHMKATUBHBIMH el CTBUSIMU:

1) o6enmue:

OCYILIECTBJISITh KOMMYHHMKAIlUM BO BceX cdepax MKU3HM, aKTHUBHO y4yaCTBOBaTh B JWajiore Wiu
IUCKYCCHM IO CYHIECTBY OOCYKIaeMoM TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKAa3bIBATH CYKICHMS
OTHOCHTEJIHO BBINIOJHEHUS IpeAaraéMoi 3aJauu, YYUThIBaTh HHTEPECHl U COTJIACOBAHHOCTh MO3UIIMIMA
JPYruX y4aCTHUKOB JAMAJIOra WK JUCKYCCUN);

pacro3HaBaTb HeBepOaJbHBIC CpPEACTBA OOLIEHMs, MOHMUMATh 3HAYEHHE COLMAJIBHBIX 3HAKOB,
IPENOChUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CUTYallMi, yMeTb CMsr4aTb KOHQUIMKTBI U BECTH
HIEPErOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOaMM OOIIEHUS U B3aUMOJEHCTBUS, IOHUMATh HAMEPEHUS APYTUX JIIOAEH,
IPOSBJIATH YBAXKUTEIBHOE OTHOLIEHHE K COOECeHUKY U B KOPpPEKTHOH ¢opme (GopMyaupoBaTb CBOU
BO3PAKEHMUS;

Pa3BEPHYTO U JJOTMYHO U3J1araTh CBOIO TOUKY 3PEHHS C UCIOJIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHAasI 1eSITeILHOCTD:

IIOHMMAaTh M MCIOJIb30BaTh MPEUMYILIECTBA KOMAHAHON M WHIUBUAYAJIbHOW paOOThl NMpU pPELICHUU
Ouosornyeckoi  mpoOneMbl, OOOCHOBBIBaTH HEOOXOJUMOCTb INPUMEHEHHUs TPYNIOBBIX  (QopM
B3aMMO/ICHCTBUSI IIPU PeLIeHUH yueOHOU 3a1a4H;

BbIOMPATh TEMAaTUKY U METOJbl COBMECTHBIX JAEHCTBUI ¢ yUETOM OOLIMX UHTEPECOB M BO3MOXKHOCTEH
KaX/I0TO 4IEeHa KOJUIEKTUBA,;

IPUHUMATh LEJIU COBMECTHOM JesTeIbHOCTH, OPraHU30BbIBATh U KOOPAMHHUPOBATH JEHCTBHS IO €€
JOCTM)KEHUIO: COCTaBJIATh IUIAH JAEWUCTBUIL, paclpelessiTh poiad ¢ y4ETOM MHEHMH Y4YacTHHKOB,
00CyX/1aTh pe3yabTaTbl COBMECTHOH paboThI;

OLICHMBATh KaueCTBO CBOEr0 BKJIAJa W KaXJOTO0 YYaCTHHKAa KOMaHAbl B OOMIMI pe3yabTaT o
pa3paboTaHHBIM KPUTEPHUSIM;

IpeJularath HOBbIE MPOEKTHI, OLICHUBATh UJEH C MO3UIMH HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKOMN
3HaYMMOCTH;

OCYILIECTBIATh TMO3UTUBHOE CTPATErMUYECKOe TIIOBEACHUE B pa3IMYHBIX CHUTYalMsX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBbITHh MHUIIMATUBHBIM.

OsJaieHNe YHUBEPCATbHBIMH PeryJsTHBHBIMM el CTBUAMU:

1) camoopranu3anus:

UCIOJb30BaTh OMOJIOTHYECKUE 3HAHMSA /ISl BBISBJICHUS NMPOOJIEeM M UX PEUIeHHsS B JKU3HEHHBIX M
y4eOHBIX CUTYyaLUsX;



BBIOMPATh HAa OCHOBE OMOJIOTHYECKUX 3HAHUH 11€JIEBBIC U CMBICIIOBBIC YCTAHOBKH B CBOMX JICHCTBHSX U
IIOCTYIIKaX 110 OTHOLLICHHIO K )KMBOM MPUPOJE, CBOEMY 3J0POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYLIECTBIISITh [103HABATEIbHYIO JESATEIBHOCTD, BBIABIATH IPOOJEMBI, CTaBUTh U
(dopMynupoBaTh COOCTBEHHBIE 337]a4l B 00Pa30BaATEIIbHON eI TEIBHOCTH U )KU3HEHHBIX CUTYALIUsAX;

CAMOCTOSITEJIBHO COCTABIATh IUIAaH pelleHus MpoOneMbl ¢ Y4€TOM HUMEIOLIUXCA PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH yueOHOTro MpeAMETa Ha OCHOBE JIMYHBIX MPEANIOUYTEHU;

JeTIaTh OCO3HAHHBIN BBIOOD, apTrYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMHUPOBAHUIO U TIPOSBICHHUIO IMHUPOKOW SPYAWIMU B Pa3HBIX 00JACTAX 3HAHUM,
MIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTENbHBIN M KYJIBTYPHBI YPOBEHB.

2) CAMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CUTYalllsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh, OLIEHUBATH COOTBETCTBHE
PE3yJIbTAaTOB LIEIISIM;

BJIQJIETh HAaBBIKAMM II03HABATEIbHOW peQUIeKCUM KaK OCO3HAaHUS COBEpLIAEMBbIX JAECUCTBUH U
MBICJIUTENBHBIX MPOIECCOB, MX PE3yJbTAaTOB M OCHOBAHHM, HCHOJb30BaThb NPHUEMBI peduieKCHM s
OIICHKHU CHUTYalll{, BEIOOpA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATH PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KECHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB JIEATENBHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, MTOHUMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATHh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPAaBO U MPABO APYrUX HA OLINOKHU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP € TIO3ULIUHU JIPYrOro YeJIOBEKa.

HPEJMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3ynbTaThl OCBOEHHS cojlepxaHus yueOHoro npenmera «buosnorus» Ha yriyOonéHHOM
YpPOBHE OpPHMEHTHPOBAaHbI Ha obOecreueHne NpodUILHOTO 00y4YeHUs oOydaromuxcs Owuosioruu. OHuU
BKJIIOUAIOT: cHeruduyeckue Juis OHOJIOTMM Hay4yHble 3HAaHUS, YMEHHS M CIOCOOBI JEeMCTBHIl IO
OCBOEHHUIO, MHTEPHpETalMu U NpeoOpa3oBaHUIO 3HAHUM, BUIBI AEATEIBHOCTH IO IOJTYYEHHUIO HOBBIX
3HAHUW U MX MPUMEHEHUIO B PA3IMYHBIX y4eOHBIX, a TaKKe€ B pealbHbIX >KU3HEHHBIX CHUTYallHSX.
[IpeameTHbIe pe3ynbTaThl NPEACTABICHBI 110 TOJaM U3yYEHUSI.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOTO npenmeta «buonorus» B 10 knacce n0MKHBI OTPaXKaTh:

chOpMUPOBAHHOCTh 3HAHMA O MeECTe€ U poOJii OUOJIOTMM B CHCTEME €CTECTBEHHBIX HayK, B
(GbopMHUpPOBaHUM E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B TMO3HAHUHM 3aKOHOB NPUPOJBI U PELICHUH
mpo0iieM palMoOHAIBLHOTO MPUPOJOIONb30BAHMS, O BKIAJAE€ POCCHUCKHUX U 3apyOekHBIX Y4YEHBIX B
pa3BUTHE OMOJIOTHUY;

BIIQJICHUE CHUCTEeMOW  OMOJOTMYECKHMX 3HAHWM, KOTOpas  BKJIIOYAaeT: OCHOBOMOJATaoIINe
OMOJIOTMYECKHEe TEPMUHBI W TOHATUS (KU3Hb, KIETKAa, OpraHu3M, MeTabosii3M, TOMEeOCTas,
CaMOpEeryJslus, CaMOBOCIPOU3BEICHUE, HACIEICTBEHHOCTh, H3MEHYMBOCTh, POCT M pPa3BUTHE),
ounosornueckre Teopuu (kinerouHas teopus 1. IlIBamna, M. Illneiinena, P. BupxoBa, xpoMocomHas
Teopust HacieacTBeHHocTH T. Moprana), yuenus (H. WM. BaBunoBa — o meHTpax MHOrooOpasus u
MIPOUCXOXKACHUS KYIbTYPHBIX PACTeHUI), 3aKOHBI (€AMHOOOpPa3Usi TMOTOMKOB TIEPBOTO TMOKOJICHUS,
pacuierieHusi, YUCTOThl raMeT, HE3aBUCUMOTO HacienoBaHus I'. MeHaens, TOMOJOTHYECKUX PSAIOB B
HacyencTBeHHOM n3mMenunBocT H. Y. BaBuiosa), mpuHIMIIB! (KOMILTIEMEHTAPHOCTH);

BIIQJICHHE OCHOBHBIMM METOJaMH HAyYHOTO T[IO3HAHHUS, HCMIOJb3yeMbIX B OHOJOTHYECKHX
HCCIIEIOBAHUSIX KUBBIX 00BEKTOB (OTIHCaHNE, U3MEPEHHE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHUE BBIJCIATh CYIIECTBEHHbIE TNPHU3HAKU: BHPYCOB, KJIETOK MPOKAPUOT U  IYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHcIie OaKTepuil, TpuOOB, paCTeHUM, )KUBOTHBIX
U YeJOBEKa, CTPOEHUS OPraHoOB M CHCTEM OPraHOB pAacTEHWil, >KMBOTHBIX, YEJIOBEKa, IPOLIECCOB
KU3ZHEJECATEILHOCTH, TPOTEKAIOIINX B OPraHU3Max PAcTeHUM, )KUBOTHBIX M YeNOBEKa, OMOJIOTUYECKHX
nporeccoB: oOMeHa BemecTB (MeTabosiu3M), MPEeBpalleHUs SHEpruu, OpOKeHHs, aBTOTPO(HOro u
rerepoTpoHOro THUMOB MUTaHMUA, (OTOCHHTE3a W XEMOCHHTE3a, MHTO3a, Meil03a, raMeToreHesa,



AMOpHOTEHEe3a, TOCTAIMOPHUOHALHOTO PA3BUTHS, PA3MHOXKEHUS, WHANBUAYAILHOTO PAa3BUTHS OpraHU3Ma
(oHTOTEHE32a), B3aUMOJICHCTBHUS T€HOB, T€TEPO3HCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTAaHABJIMBATH B3aMMOCBS3UM MEXIYy OPraHOMJAMH KJIETKH U WX (YHKIUSMH, CTPOCHUEM
KIIETOK Pa3HBIX TKaHEed M WX (PYHKUUSAMH, MEKIy OpraHaMd M CHUCTEMaMH OpPraHOB y PACTCHHIA,
KUBOTHBIX U YEJIOBEKA M MX (DYHKIUSAMU, MEXKITY CHCTEMaMU OPTraHOB M MX (DYHKIUSMU, MEXKITY dTarlaMu
oOMeHa BEIIECTB, JSTalaMy KJIETOYHOTO IMKJIAa W JKU3HEHHBIX IUKIOB OPTraHU3MOB, JTalaMH
SMOPHOHAIBHOTO Pa3BUTHS, TEHOTUTIOM M (PEHOTUIIOM, (PEHOTHIIOM H (haKTOpaMH Cpebl OOUTAHHUS;

YMEHHE BBISBISATh OTIIMYUTEILHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHUCIIC PACTCHHH, )KUBOTHBIX U
YeJI0BEKa;

YMEHHE HUCIOJIB30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U CUMBOJIHKY
JUI 1OKa3aTeNlbCTBa POJICTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUYECKUX IPYIIIL;

YMEHHE peuarb OMOJOrMYEeCKHE 3a/Jayd, BBIABIATH I[PUYMHHO-CICJCTBEHHBIE CBA3U MEXIY
UCCIIETyEMbIMU OMOJIOrMYECKUMH MPOLIECCAMU U SIBJICHUSIMU, JIEJIaTh BHIBObI M IPOTHO3bl HA OCHOBAHUU
MTOJIyYE€HHBIX PE3YyNbTaTOB;

YMEHHE BBINOJHATH Ja0OpaTOpHblE W MpakTHUecKue padoThl, cOONIOAATh IMpaBWiia MpH padboTe C
y4eOHBIM U JaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIJIBUTATh TUTIOTE3BI, TIPOBEPITh MX IKCIICPUMEHTAIBHBIMU CPEACTBaAMH, (GOPMYITHPYSI IIEITb
HCCIIEIOBaHUS, AHAJTM3UPOBATh MOJyYEHHbIE PE3YJIbTAThl U J€TIaTh BHIBOJbL;

yMEHHE Yy4acTBOBAaTh B YYEOHO-HMCCIIEIOBATEIHCKON pabOTe MO OMOJOTHUM, DKOJIOTHH W MEIUIINHE,
MPOBOAMMON Ha 0a3e IIKOJBHBIX HAy4yHBIX OOIIECTB, W NYOJIMYHO MPEACTaBIATh IOJydeHHbIE
pe3yNbTaThl Ha YYEHHUECKUX KOHPEPEHLUSX;

YMEHHE OIIEHMBATh OSTUYECKHE acCleKThl COBPEMEHHBIX HCCIEOBaHUM B oOjacTu OHOJOTUM U
MEJUINHBI (KIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HANpPaBIECHHOE H3MEHEHHWE TeHOMa H
CO3/[aHH€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBHIOOp Oyaymiel MpoeCCHOHAIBHON ACSITEIBHOCTA B 00JACTH
OMOJIOTMHM,  MEAWLHHBI, OHOTEXHOJOTMH, BETEpUHAPUU,  CEJIbCKOTO  XO3SHCTBA,  MUILEBON
MIPOMBIIIJIEHHOCTH, YIUIYONsTh IO3HABATEIbHBIH HWHTEPEC, HAMpPaBJICHHBIM HAa OCO3HAHHBIA BBHIOOD
COOTBETCTBYIOIIEH TPOdeccCHu 1 MPOoI0JDKEHNE OMOJIOTHYECKOTO 00pa30BaHus B OpraHU3aIUsIX CPETHETO
poheCcCHOHAIBHOTO M BBICIIIETO 00pa30BaHUSI.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO npeamerta «buosorus» B 11 Knacce NOIKHBI OTPAKATh:

cOpMUPOBAHHOCTh 3HAHMA O MeCTe€ U poJiu OHOJIOTMM B CHCTEME €CTECTBEHHBIX HayK, B
(GbopMHUpPOBaHUKM COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KapTHUHBI MUpPA, B MO3HAHUHM 3aKOHOB MPUPOABI U
PELICHUH HKOJIOTMYECKUX MpoOJIeM 4YeloBeYecTBa, a TakKe B PEUICHHMH BOIMPOCOB PALMOHAIBHOTO
MIPUPO/IOIOJIL30BaHUS, U B (POPMHUPOBAHUH [IEHHOCTHOTO OTHOLICHHS K MPHUPOJIe, OOLIECTBY, YEIOBEKY, O
BKJIaJIe POCCUICKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH;

YMEHHE BJaJIeTh CUCTEMOUN OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET OMpPENEICHUS U TOHUMaHUE
CYIIHOCTH OCHOBOIIOJIAralONIMX OHOJOTMYECKHX TEPMHHOB M MOHATUHM (BUI, 3KocucTema, obuocdepa),
Oouosorudeckue Teopuu (SBoMONMOHHAs Teopusi Y. JlapBuHa, CHUHTETHYECKass TEOPHUS SBOJIOLHH),
yuenusi (A. H. CeBepuoBa — o myTsx U HampasieHusix ooy, B.M. Bepuaackoro — o 6uocdepe),
3aKOHBI (reHeTnyeckoro paBHoBecus JIx. Xapau u B. BaiinOGepra, 3apoasimeBoro cxoactea K. M. bapa),
npaBmwina (MuanuMmyma HO. JIuOuxa, 3KoJIOTMYEeCKOW MHpaMUAbl SHEPTUH), TUIOTE3bl (TUIOTE3a «MHUpa
PHK» V. I'unGepra);

YMEHHE BIIaZIeTh OCHOBHBIMH METOJIAaMU HAYYHOT'O IO3HAHUS, UCIOJIb3YEeMbIMU B OHOJOTHYECKHX
UCCIIEIOBAaHUAX JKUBBIX OOBEKTOB M SKOCHCTEM (ONMHUCAHUE, U3MEpEeHHUe, HaOI0JCHUE, YKCIEPUMEHT),
crioco0aMHu BBISBJICHHS U OIIEHKU aHTPOTIOT€HHBIX U3MEHEHUN B TIPUPO/IE;

YMEHHUE BBIJICJIATh CYLUIECTBEHHBbIE IPH3HAKH: BUAOB, OMOTEOIIEHO30B, 3KOCHCTEM U OHOChEpHI,
CTaOMJIM3UPYIOIIET0, JABMXKYIIETO U PAa3phIBAIOLIETO0 €CTECTBEHHOIO OTOOpa, aIoNnaTpU4ecKoro H
CUMIATPUYECKOTO BHUI000pa30BaHMs, BIUSHUS ABIKYIIUX CHJI ABOJIIONMHM Ha TeHOMOH MOMYISIINH,
MPUCTIIOCOOIEHHOCTH OPraHM3MOB K cpele oOOWTaHWs, YepelIOoBaHUs HampaBlIeHUN SBOJIOIHH,
KpyroBOpOTa BELIECTB U MOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHHE YCTAaHABIMBATH B3AaUMOCBS3M MEXAY TPOIECCAMH DSBOJIOIUH, JBIKYIIUMHU CHIaMU
aHTPOTIOTeHe3a, KOMIIOHEHTAMH Pa3IMYHbIX YKOCHCTEM U MPUCTIOCOOIEHUSIMU K HUM OPTaHU3MOB;

YMEHHE BBISBIATH OTIMYUTENbHBIC MPU3HAKH JKUBBIX CHUCTEM, MPHUCIOCOOICHHOCTh BUIOB K Cpele
oOuTaHus, aOMOTHYECKMX U OMOTHYECKMX KOMIIOHEHTOB 3KOCHUCTEM, B3aMMOCBS3€Hl OpraHu3MOB B
cooO11ecTBax, aHTPONIOTeHHBIX U3MEHEHHH B 3KOCHCTEMaX CBOEH MECTHOCTH;



YMEHHUE UCHOJIb30BaTh COOTBETCTBYIOINE APTYMEHTHI, OMOJIOTHUYECKYI0 TEPMUHOJIOTHUIO M CUMBOJIMKY
JUI J10Ka3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HbIX CUCTEMATHUECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U
cpeabl OOMTaHUs, €IMHCTBA YEIIOBEUECKUX PAC, HEOOXOIMMOCTH COXPAHEHUS MHOrooOpas3usi BHIOB H
9KOCHCTEM KaK YCJIOBHSI COCYLIECTBOBAHMSI IPUPOJIbI U YEIOBEUECTBA;

YMEHHUE pelIaTth OHOJIOTUYECKHUE 3aJayd, BBIABIATH MPUYMHHO-CIICJACTBEHHBIC CBS3U MEXIY
UCCIIETyeMbIMU OMOJIOTHYECKUMHU TPOLIECCAMHU U SIBJICHUSMH, JIeNIaTh BHIBOJIBI U IPOTHO3BI HA OCHOBAHHUH
IIOJIyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH JTAOOPAaTOpPHBIE W MpPaKTHYEeCKHWe paboThl, COOMIOAATh MpaBWiIa NpU padoTe ¢
y4eOHBIM | J1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIJIBUTATH TUIIOTE3bI, IPOBEPITh UX IKCIIEPUMEHTAIBHBIMUA CPEACTBAMHU, (POPMYIUPYS LIETh
UCCIIEIOBAHUS, AHAJIM3UPOBATh MOJYUYEHHbIE PE3YJIbTAThl U 1€JaTh BBIBO/IBI;

YMEHHE y4acTBOBATh B Yy4eOHO-HCCIENOBATEIbCKONW padoTe MO OWOJOTHH, SKOJIOTUH U MEIUIUHE,
MPOBOJMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOINECTB, W IyOJMYHO MPEACTABISATH IOJyYCHHBIC
pe3yNbTaThl Ha YYEHUUECKUX KOHPEPEHLUSAX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUU O MPOUCXOKICHUU JKU3HH, YEJIOBEKA M YEJIOBEUYECKUX pac, O
MIPUYKHAX, TOCIEACTBUAX U CI0c00ax NMpeAoTBpalleHus Io0anbHbIX U3MEHEHHH B Onocdepe;

yMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBHIOOp Oyaymiel MpoeCcCHOHAIBHON ACSITEIBHOCTH B 00JIACTH
OMOJIOTHH, 3KOJOTHH, MPUPOJOIOIb30BAHNS, MEIUIMHBI, OMOTEXHOJIOTHH, MCUXOJOTUH, BETEpPUHAPUH,
CEJIbCKOTO  XO3fAHCTBA, TMMIIEBOM MPOMBIIUIEHHOCTH, YIJIyONIATh  IO3HABATEIbHBIM  HHTEpEC,
HaIpaBJICHHBII Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH Mpodeccun u mpoaoHKeHHE OHOTIOTHIECKOTO
00pa3zoBaHus B OpraHU3AMAX CPEAHETO MPOGECCHOHATHHOTO W BBICIIIETO 00pa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosuuecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U TeM K DJIeKTpOHHbIe (L (PPOBbHIE)
OHTPOJIb IIpakTnye
n/n NPOrpamMmbl Beero Hbie ckne o0pa3oBaTe/ibHbIE peCypChl
PpaboTbI paboTbI
1 BI/IOJIOFH?[ KaK HAVKA 1 Poccuiickas QJICKTPOHHAA MIKOJIa
y https://resh.edu.ru/
2 YKHBBIE CHCTEMBI 1 HX H3VICHIE 2 Poccuiickas a5ekTpoHHas MIKoja
¥y https://resh.edu.ru/
Poccuiickas a5ekTpoHHas MIKoja
3 buosorns kierku 2 0.5 https://resh.edu.ru/
4 XuMu4eckasi OpraHu3aius KJIeTKU 10 1 PoccniCkast oeKTPOHHAs LIkoIa
p n https://resh.edu.ru/
Poccuiickas anmekTpoHHas 1mKoja
) Crpoenue u GyHKINU KIETKU 8 2 https://resh.edu.ru/
6 OOMeH BelecTB U MpeBpalicHue 9 1 Poccuiickas 2IeKTpOHHAS TIKOJIA
DHEPIUH B KIIETKE https://resh.edu.ru/
7 Hacnencreennas nundopmanus u 9 05 Poccuiickast 3IEKTPOHHAS IKOJIa
peanusanus eé B KIETKe ' https://resh.edu.ru/
. Poccuiickast 37eKTpOHHAs IIKOIa
8 JKW3HEHHBIN ITUKIT KICTKH 6 1 https://resh.edu.ru/
Poccuiickast 37eKTpOHHAs IIKOIa
9 Crpoenue u GyHKIIUHA OPraHU3MOB 17 1.5 https://resh.edu.ru/
10 | Pa3sMHOXXEHHE U pa3BUTHE OPraHU3MOB 8 15 Poceiicias 21eKTpOHHas LIKoAA
p p ' https://resh.edu.ru/
1 ['eneTnka — Hayka O HACJIEICTBEHHOCTH 2 0.5 Pocculickast oneKTpoHHasH IIKONA
U U3MCHYMBOCTH OPTaHU3MOB ' https:/resh.edu.ru/
12 | 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 PoccnifCkas SIEKTPOIHAs LKkOTa
p A https://resh.edu.ru/
13 | 3aKOHOMEPHOCTH U3MEHUNBOCTH 6 1 Pocertiickasi eKTpofiast IIkona
p https://resh.edu.ru/
Poccuiickas 35mekTpoHHas 1MIKojIa
14 | I'eHeTHKa 4emoBeKa 3 0.5 https://resh.edu.ru/
Poccuiickas 35mekTpoHHas 1MIKojIa
15 | Cenexuusi opraHU3MOB 4 1 https://resh.edu.ru/
16 buoTtexHonorus u cuHTETHYECKAS 4 Poccuiickas 35mekTpoHHas 1IKojIa
OHOIOTHS https://resh.edu.ru/
17 | PezepBHOE BpeMst 1 1
OBIIEE KOJIMYECTBO YACOB I1O 102 1 13
[TPOTPAMME
11 KJIACC
N " Kosan4yecTBo yacoB 5
(]
° anMeHOBaHMe Pa3/ejioB U TeM Konrpons | Tpaxtmee JIEKTPOHHBbIE (L] pPOBbBIE)
n/n NporpamMmbl Bcero Hbie ckne o0pa3oBaTe/IbHBIC PeCypPChI
padoThbl padoThbl
1 3apoKJIE€HUE U PA3BUTHUE IBOTIOLMOHHBIX 4 Poccuiickast IEKTPOHHAS IKOJIA
NpeCTaBIeHUI B OHOIOT UM https://resh.edu.ru/
2 MuUKpo3BOTIOLHS U €€ Pe3yIbTaTh 14 2 Pocenticias onektporas wikora
p 1 pesy. https://resh.edu.ru/
3 Makpo3Bostonus u €€ pe3yiabTaThl 6 Pocenticias onektporHas wikosa
p 1 pesy. https://resh.edu.ru/
Poccuiickas snekTpoHHas 1IKOJIa
4 | [IpoucxosxJieHHEe U pa3BUTHE KU3HHU HA 15 1.5 P

https://resh.edu.ru/




3emie

[IpoucxoxneHue yenoBeka —

Poccuiickas QJICKTPOHHAs MIKOJIa

5 AHTPOTIOTEHES 10 1 https://resh.edu.ru/
DKOJIOTHS] — HayKa O
6 B3aMMOOTHOIICHUIX OPTaHU3MOB U 3 0.5 Poccwuiickas aneKkTpoHHas OIKOJIa
HaJOPraHU3MEHHBIX CHCTEM C ' https://resh.edu.ru/
OKpYKaroLEen cpeion
Poccuiickas a5ekTpoHHas MIKoja
7 Opranusmsl 1 cpesia 0OUTaHUS 9 1.5 https://resh.edu.ru/
8 9 o 9 0.5 Poccuiickas a5ekTpoHHas MIKoja
KOJIOTHS BUJIOB U MOIYJISALNN . https://resh.edu.ru/
9 DKOJIOrUs COOOIIECTB. DKOJIOTHUCCKHUE 12 05 Poccuiickast 27eKTpOHHAs IIKONA
CUCTEMBI ' https://resh.edu.ru/
Poccuiickas anmekTpoHHas 1Koja
10 | buocdepa — rnodanpHAs SKOCUCTEMA 6 https://resh.edu.ru/
11 | g 6 Poccuiickas anmekTpoHHas 1Koja
€JI0BEK M OKpY’Karonas cpeaa https://resh.edu.ru/
Poccuiickas anmekTpoHHas 1mKoja
12| PesepeHoe Bpems 8 https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 102 75 PoccuiicKast SIEKTpOHHAs KO

[TPOI'PAMME

https://resh.edu.ru/




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne Koan4yecTBO 4acoB
DJIeKTPOHHBIE NH(POBLIE
Konrtpoas| IIpaktuu Aara
n/ Tema ypoka Beero _— ecKue H3yYeHHst 00pa3oBaTeIbHBIE PECYPCHI
L PpaboTbI paboThI

1 buonorus kak KOMIUIEKCHas HayKa U 1 Poccwuiickas aneKkTpoHHas OIKoJIa
KaK 4acTh COBPEMEHHOIO O0IIECTBA https://resh.edu.ru/

” Poccuiickas a5ekTpoHHas mIKoja

2 JKuBbie CUCTEMBI U UX CBOMCTBA 1 https://resh.edu.ru/

3 YpoBHEBast OpraHu3aLs KUBBIX 1 Poccuiickas 3nekTpoHHas MKoIa
CUCTEM https://resh.edu.ru/

4 Hcropus OTKpBITHA U U3Y4EHUS 1 Poccuiickas 3nekTpoHHas MKona
kietku. Kiietounas teopust https://resh.edu.ru/

Meto1b1 MOJIEKYIISIPHOM U
KJIETOYHOU OMOJIOTHH.
[Ipaktuueckas padota «13yuenue Poceni
) OCCHUCKAs 3JICKTPOHHAA MIKOJIa

S5 | METOJIOB KJIETOYHOU OHMOJIOTHH 1 0.5 https://resh.edu.ru/
(xpomaTtorpadus, anexTpodopes,
muddepeHuansHOe
ueHtpudyruposanue, [11{P)»

6 X UMIECKHII COCTAR KICTKI 1 Poccwuiickas aJ1ekTpOHHAs IIIKOJIA

https://resh.edu.ru/

7 MuHepanbHBIC BEIIECTBA KIETKH, UX 1 Poccuiickas 351eKTpOHHas KOJa
OuosorHyecKas poiib https://resh.edu.ru/
Opranuueckue BEMecTBa KIETKH —

8 oenku. JlaboparopHas padoTa 1 05 Poccuiickast 2IeKTpOHHAS ITKOJIA
«O6HapykeHne OEIKOB ¢ IOMOIILIO ' https:/resh.edu.ru/
Ka4eCTBEHHBIX PEAKIIUI»

9 CaoiicTBa, KIaccupuKaius u 1 Poccuiickast 2J1eKTpOHHas IIKOJA

KIINH OeIKOB https://resh.edu.ru/
YHKIL
10 OpranuuecKkue BEeIecTBa KIETKH — 1 Pocculickast neKTpoHHasI IIKONA
JIEBOIIBI https://resh.edu.ru/
yr. it

1 OpraHI/I‘IeCKI/Ie BEIIECTBA KIICTKHU — 1 Poccuiickas 35mekTpoHHas MIKoIa
JIATIA B https://resh.edu.ru/
Hyxneunosbie kucnorsl. [JHK u
PHK. JIaGopaTtopHas pabora Pocenit

OCCHUHCKas 3JIEKTPOHHAs MIKOJIa

12 | «MccnenoBanne HyKIEHHOBBIX 1 0.5 https://resh.edu.ru/

KHUCJIOT, BBIICJICHHBIX U3 KJIETOK
Pa3IMYHBIX OPraHU3MOBY

13 Crpoenue u ¢pynkuuu ATO. [Ipyrue 1 Poccuiickast >71eKTPOHHAs IKOJIA
HYKJ'IGOSI/II[TPI/ICI)OCCI)B.TBI (HTCD) https://resh.edu.ru/
Cexsenunposanue JJHK. Metoel .

14 | reHOMMKH, TPAHCKPHIITOMHKH 1 Poccwuiickast oneKTpOHHAas MIKOJIA

’ > https://resh.edu.ru/
MIPOTEOMUKH
o Poccuiickas aneKTpoHHas Kosa

15 | MeTo/ibl CTPYKTYpHOI OHOJI0THH 1 https://resh.edu.ru/

16 Tunsl kietok. [Ipokapuorrnueckas 1 Poccuiickas 3JIEKTPOHHAS KON
KJIeTKAa https://resh.edu.ru/

CrpoeHune s3ykapuoTUYECKON KIIETKH. Poceui
OCCHHUCKAA 3JICKTPOHHAA MIKOJIa
17 HpaVKTquCKasI pa6£)Ta «3yuenue 1 0.5 https://resh.edu.ru/
CBOMCTB KJIETOYHON MeMOpaHbD»
18 | IloBepXHOCTHBIH anmapar KIeTKU 1 Poccuiickas IeKTPOHHAsI IKOJIa




https://resh.edu.ru/

OnnomeMOpaHHBIE OPraHOUIBI
knerku. [IpakTuyeckas pabora

Poccuiickas QJICKTPOHHAA IIKOJIa

19 0.5 }
«/3y4eHne IBMKEHUS [UTOILIa3MbI https://resh.edu.ru/
B PACTUTEJIbHBIX KIETKAX)

[TosryaBTOHOMHBIE OPraHOUBI
KJIETKH: MUTOXOHIPHH, TIJIACTHIBIL.

20 JlaboparopHas paboTa 05 Poccuiickas 37eKTpOHHas IIKOMa
«MccnenoBanye miasMouImnsa 1 ' https://resh.edu.ru/
JIETUTa3MOJIN3a B PACTUTEIBHBIX
KJIETKaX»

21 | HemeMOpaHHBIC OpraHOU/IbI KICTKH Poccntickast oeKTpOHHAst koA

p p A https://resh.edu.ru/
22 | Crpoenue u dynkuwmu spa Poccuiickast anekTpoHHast MIKona
p YHKIL AP https://resh.edu.ru/
CpaBHHTEIIbHAS XapaKTEPUCTUKA

23 KJIETOK dyKapuoT. JlabopaTtopHast 0.5 Poccuiickast anekTpoHHas IKoIa
paboTa «3yueHue CTpOEHH s KIETOK ' https://resh.edu.ru/
Pa3IUYHBIX OPraHU3MOBY
ACCUMMITATINAS M TUCCUMUIISAIIAS —

JIBE€ CTOPOHBI MeTaboau3Ma. THIIbI

24 obmena BeriecTB. JlaboparopHas Poccuiickast 2IeKTpOHHAS TIKOJIA
paboTa «3yueHne KaTaaIuTHIECKOM https://resh.edu.ru/
aKTUBHOCTH (pepMEHTOB (Ha
IpUMepe aMUJIa3bl HIIA KaTalas3bl)»

DepMEeHTaTUBHBIN XapakTep
peakiuii KJIeTOYHOro MeTabonusma.
JlabopaTtopHas paborta «3yuenne .
25 | dhepMEHTATUBHOTO pacCHICIICHUS 0.5 PoccnifCkast SIEKTPOIHAs LKkOa
p pacit ' https://resh.edu.ru/
MIEPOKCHJIA BOAOPO/Ia B
PaCTUTEIBHBIX U AKUBOTHBIX
KJIETKaX»

26 benku-akTuBaToOpe U OCIKHU- Pocculickast neKTpoHHasI IKONA
I/IHFI/I6I/ITOpI>I https://resh.edu.ru/

27 | ABroTpodHBIN THIT OOMEHA BEIIECTB Pocenticias oneKTporHas wikona

p 1 https://resh.edu.ru/
28 | doToCHHTES Poccuiickas anekTpoHHas Koa
https://resh.edu.ru/
XemocuHTe3. JJaboparopHas pabota .
29 «C aBHEHMHeE IIDOIIECCOB O 5 Poccuiickas DJICKTPOHHAA IIIKOJIa
p pon ' https://resh.edu.ru/
(hoTOCHMHTE3a U XEMOCHHTE3a)»
AnHasrpoOHbBIE Opranu3Mbl. Busl

30 oposxenust. JlabopaTopHas padorta Poccuiickas 31eKTpoHHas MKoJa
«CpaBHEHHE MPOIIECCOB OPOKEHUS U https://resh.edu.ru/

JBIXaHUS

31 AspoOHBIE OpraHU3MBbl. DTarbl Poccwniickas 7€KTpOHHAs IKOJIA
SHEPreTUYECKOr0 0OOMEHA https://resh.edu.ru/

DHeprus MeMOpaHHOTO TPaUeHTa .
32 IDOTOHOB CI/IHTC3 AT(D a6OTa Poccuiickas OJICKTPOHHAsA IIKOJIa
p " -Pp https://resh.edu.ru/
npoToHHOU AT®-cuHTa3bI
33 | Peakiii MaTPHYHOIO CHHTE3a Poccuiickas aneKTpoHHas IKoJa
1l p https://resh.edu.ru/
34 Tpanckpunuus — MaTpUYHBII Poccuiickast 31eKTpOHHAS IKOIA

cuare3 PHK

https://resh.edu.ru/




Poccuiickas QJICKTPOHHAA IIKOJIa

35 | Tpancaswyus 1 €€ STanbl https://resh.edu.ru/
36 KoaupoBanue amunokucior. Posp Poccuiickas SIeKTpOHHAs MIKOJIA
pubocoM B OHocHHTE3E GeKa https:/resh.edu.ru/
37 Opranusanus reHomMa y IpokapuoT u Poccuiickas 3nekTpoHHas 1IKoIa
DYKApHUOT https://resh.edu.ru/
38 MonexyisspHble MEXaHU3MBbI Poccuiickas 3nekTpoHHas MKoIa
SKCIPECCUM T€HOB Y DYKApUOT https://resh.edu.ru/
Bupycbl — BHEKIIETOUHBIC (DOPMBI
39 YKU3HHU U O0JIMTaTHBIE TTapa3UTHI. 0.5 Poccuiickast anekTpoHHas IIKoIa
[Mpaktuueckas pabora «Co3nanue ' https://resh.edu.ru/
MOJENN BUPYCa
40 BupycHble 3a001eBaHus YeI0BEKa, Poccuiickas 3nekTpoHHas MKona
YKUBOTHBIX, PACTCHUI https://resh.edu.ru/
a1 HanorexHonoruu B OHOJIOTUH U Poccuiickas 31eKTpOHHAS KON
MEIULINHE https://resh.edu.ru/
D e E o — Poccuiickas anmekTpoHHas 1mKoja
https://resh.edu.ru/
. Poccuiickast 37eKTpOHHAas IIKOIa
43 | Marpuumsiii cintes JIHK https://resh.edu.ru/
Xpomocowmsl. JlabopaTtopHas paboTa .
44 | «3y4yeHrne XxpoMOCOM Ha FTOTOBBIX 0.5 Pocetiicicast DIIEKTpOHHas koA
https://resh.edu.ru/
MUKPOIPEapaTax»
45 | Jlenenne KIETKH — MHTO3 Poccuiickast 7eKTpOHHAas IIKOIa
https://resh.edu.ru/
Tunsl kierok. Kapuokunes u
nutokunes. JlaboparopHas padota .
46 | «HabGmronenne MuTO3a B KJIETKaX 0.5 PoccnifCkast SIEKTPOIHAs LKkOa
A ' https://resh.edu.ru/
KOHYHKA KOpEIIKa JIyKa (Ha TOTOBBIX
MHKpOIIpenaparax)
47 Perynsuust >Ku3HEHHOTO IUKJIA Pocculickast neKTpoHHasI IIKONA
KJIETOK https://resh.edu.ru/
48 | OpranmsM KaK eMHOE [0S Poccuiickas 35mekTpoHHas MIKojIa
p a a https://resh.edu.ru/
Txanu pacrenuid. JlaboparopHas .
49 a6OTa «I/I3 cHIE TKaHeﬁ O 5 Poccuiickas OJICKTPOHHAsA MIKOJIa
p o yd ' https://resh.edu.ru/
pacTeHuin»
TkaHM KUBOTHBIX U YETIOBEKA. P .
OCCHUHCKas 3JIEKTPOHHAs MIKOJIa
50 Ha6op“aTopHa;I pabota «3yuenue 0.5 https://resh.edu.ru/
TKAHEHN )KUBOTHBIX)
Oprassl. CHCTEMBI OPraHOB. .
51 | JIaboparopHas pabota «3yuenue 0.5 Pocenifckas S1eKTpoHia ko
patrop p yd ' https://resh.edu.ru/
OPraHoOB IIBETKOBOI'O PAaCTEHUD)
52 | Omopa Tena opraHu3MOB Poccuiickas anekTpoHHas Kosa
p p https://resh.edu.ru/
53 | JIBHKCHHE OPraHH3MOB Poccuiickas anekTpoHHas Kosa
p https://resh.edu.ru/
54 | TIuTaHme opraHE3MOB Poccuiickas anekTpoHHas Kosa
p https://resh.edu.ru/
IInTanme MO3BOHOYHBIX JKUBOTHBIX. .
55 | IumeBapuTenbHas CUCTEMA Poccuiickas 31eKTpOHHAS MIKOIA
https://resh.edu.ru/
YyeJI0BeKa
Poccuiickas aneKTpoHHas 1KoJa
56 | JlpixaHue opraHu3MOB

https://resh.edu.ru/




I[BIX&HI/IC IIO3BOHOYHBIX XXMBOTHBIX

Poccuiickas QJICKTPOHHAA MIKOJIa

57 U 4eJIOBeKa https://resh.edu.ru/
58 T AHCIIODT BEILICCTB ODraHU3MOB Poccuiickas QJICKTPOHHAA IIKOJIa
p PT BCII yop https://resh.edu.ru/

59 KpoBeHnocHas cucrema o3BOHOYHBIX Poccuiickas 311€KTpOHHAS IIKONA
JKUBOTHBIX U YEJIOBEKA https://resh.edu.ru/

60 | BhiTegenne v opraHi3MOB Poccuiickas a5ekTpoHHas HIKoja

A yop https://resh.edu.ru/
61 | 3ammra v oDrAHIZMOB Poccuiickas a5ekTpoHHas HIKoja
1 yop https://resh.edu.ru/

62 | VIMMVHHAS cHCTEMA YeloBeKa Poccuiickas a5ekTpoHHas HIKoja

yH https://resh.edu.ru/

63 PaznpaxumocTts u perymsiuus y Poccuiickast anekTpoHHas IIKoIa
Opra”Hu3MoB https://resh.edu.ru/
['ymopanbHas perynsmuus u .

64 | SHIOKpHHHAS CUCTEMa >KMBOTHBIX H Poccntickast oneKTpOHHAs koM

AIOKp https://resh.edu.ru/
YeJIoBEKa
65 | ®opMbI pa3MHOKECHHS OPTraHU3MOB Poccntickas onekTpoHHast Wkona
p p p https://resh.edu.ru/
66 | TToOBOE DAZMHONKCHIE Poccwuiickas ay1eKTpOHHAS IIKOJIA
p https://resh.edu.ru/
. Poccuiickast 7eKTpOHHAas IIKOIa

67 | Metios https://resh.edu.ru/
I'ameTorenes. O6pazoBanue u
pPa3BUTHE TIOJIOBBIX KJIETOK. Poccnit

OCCHUCKas 3JICKTPOHHAas MIKOJIa

68 | JlaboparopHas pabota «3yuenue 0.5 https:/fresh.edu.ru/

CTPOEHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOITpENapaTax»

69 NuauBunyanbHOE pa3BUTHE Poccuiickas 35ekTpoHHas 1IKojIa
OpraHU3MOB — OHTOTCHE3 https://resh.edu.ru/

70 3akJiajika OpraHoB U TKaHEW U3 Poccuiickasi 3JIEKTPOHHAS IIKOJIA
3apOIBIIIEBHIX JINCTKOB https://resh.edu.ru/

PocT u pa3zBuTHE KUBOTHBIX.

71 JlaGopaTtopHas pabota «BrIsiBIIeHHE 05 Poccwuiickast 2IeKTpOHHAs TIKOJIa
IPU3HAKOB CXOJICTBA 3apOIbIIIEi ' https://resh.edu.ru/
MMO3BOHOYHBIX KUBOTHBIX)»

Pa3zmHOXeHUE 1 pa3BUTHE PACTCHUM.

79 JIaboparopHas pabota «CtpoeHue 05 Poccuiickas 3J1eKTpoHHas MKoJIa
OpraHoB Pa3MHOKEHHUS BBICIIUX ' https:/resh.edu.ru/
pacTeHui»

73 Hctopus ctaHOBICHUS U pa3BUTHS Poccuiickas IEKTPOHHAS IKOJA
TeHETUKH KaK HayKu https://resh.edu.ru/

OCHOBHBIE IOHSATUS 1 CUMBOJIBI

74 | TCHETHKH. Jlaboparopnas pabota 05 Poccuiickas 31eKTpoHHas MKoJIa
«Ipo3oduna xak 00bEKT ) https://resh.edu.ru/
T€HETUYECKUX HUCCIICTOBAHUI)
3aKOHOMEPHOCTH HACIEOBaHUs
pu3HaKoB. MoHOTHOpUTHOE

75 ckpewmnBanue. [Ipakrnueckas 0.5 Poccwuiickas 271€KTpOHHAs OIKOJIA
pabora "U3yueHune pe3ysibTaToB ' https://resh.edu.ru/
MOHOTHOPHUHOTO CKPEIIUBAHUS Y
apo3o¢uisr”

Poccuiickas aneKTpoHHas KoJa

76 | IluToNorun4ecKkue OCHOBBI

https://resh.edu.ru/




MOHOFI/I6pI/IHHOI‘0 CKpCHIMBaHuA

AHanu3upymroluee CKpeluuBaHue.

Poccuiickas QJICKTPOHHAA IIKOJIa

7 )

HemnoaHoe JOMUHUPOBaHKE https://resh.edu.ru/
JluruOpuHoe CKperBaHue.

78 [Ipaktuyeckas padora «M3yuenue 0.5 Poccuiickas 311€KTpOHHAS IIKONIA
pe3yJbTaToOB IHI/II‘I/I6PI/IIIH0I‘0 ’ https://resh.edu.ru/
CKpENIUBaHUS Y APO30 (PHUITBI»

79 HuTonornyeckne OCHOBBI Poccuiickast 31eKTpOHHas IKOa
l[I/IFI/I6pI/IIIHOI‘O CKpEIIUBaHUS https://resh.edu.ru/

80 CreruieHHOE HACJIEI0BaHIE Poccuiickast 2eKTpOHHAs IIKONA
NPU3HAKOB https://resh.edu.ru/

81 XpOMOCOMHAsI TEOPUS Poccuiickas 3JIeKTpOHHAS 1IKOIa
HACJIeICTBEHHOCTH https://resh.edu.ru/

Poccuiickas anmekTpoHHas 1IKoja

82 | I'enernka mosa https://resh.edu.ru/

83 | 'eHoTHIT KaK IEJIOCTHAS CUCTEMA Poccnticias sneKTporHas mikona

1 https://resh.edu.ru/

84 I'eneTn4ecKknit KOHTPOJIb PA3BUTHSA Poccuiickast 31IeKTpOHHAS KOJIA
PACTEHMIA, JKUBOTHBIX U YEJIOBEKA https://resh.edu.ru/

85 MN3MeH4YnBOCTh MpU3HAKOB. BHibl Poccuiickast 2meKTpOHHas KA
U3MEHUYUBOCTHU https://resh.edu.ru/

86 | MoaudukamoHHass I3MEHIYUBOCTD Poccuiickast S1eKTpOHKas mKona

https://resh.edu.ru/
BapraunonHsslii psa u
BapHalMOHHAs KpUBasl.
JlabopaTopHnast pabota .
87 | «MccnenoBanue 3akOHOMEPHOCTEH 0.5 Pocertiickas eKTpofiast kona
A . p ' https://resh.edu.ru/
MOTU(DUKAITMOHHOW U3MEHYMBOCTH.
[TocTpoeHne BapuallMOHHOTO psifa U
BapHallMOHHOW KPUBOW»

38 I'eHoTHIIMYECKAsT N3MEHUYHUBOCTb. Poccuiickas 35mekTpoHHas MIKoIa
KoMmOMHaTHBHAsS U3MEHYHUBOCTE https://resh.edu.ru/
MyTanuoHHasi U3MEHUYUBOCTb.

89 [IpakTruueckas pabota «MyTtamuu y 05 Poccuiickast 3J1eKTpOHHAs IIKOJA
,Z[pO30(bI/IJ'II)I (Ha TOTOBBIX ) https://resh.edu.ru/
MHKpOIIpenaparax)»
3aKOHOMEPHOCTU MYTALIMOHHOTO .

90 oporecca BHHFCHCTI/IKa u Poccuiickas DJICKTPOHHAA MIKOJIa

pon ) https://resh.edu.ru/
SIUTCHOMMKA
I'eneruka yenoseka. [IpakTuyeckas .

91 abota «CocTaBiicHUE U aHAIIN3 0.5 Poccntiicias sxetporHas wikona
p . ' https://resh.edu.ru/
POAOCTIOBHOM

92 | MeTobl METUITMHCKOW TeHETHKHN Pocenifckas S1eKTpoHia ko

A AUl https://resh.edu.ru/
3HaueHWe METUIIMHCKON T€HETUKHU B

93 NPEaOTBPAILLCHUN U JICUCHUHU Poccwniickas oneKTpOHHAs MIKOJIA
reHEeTUYECKUX 3200 1eBaHUI https:/resh.edu.ru/
yeroBeKa
OCHOBHBIE IOHSTUSI CEJICKIIUH.

04 JIaGopatopHas pabota «/3y4yenue 05 Poccuiickast 31eKTpOHHAS IKOIA

COPTOB KYJIbTYPHBIX PACTEHUH U
MOPO/T IOMAITHHUX >KUBOTHBIX»

https://resh.edu.ru/




MeToap! CeNeKIIMOHHON pabOTHI.

Poccuiickas QJICKTPOHHAA IIKOJIa

95 | Jlaboparopnas paboTa «I/I3y:ICHI/IC 1 0.5 https://resh.edu.ru/
METOJIOB CEJICKLIUH PACTEHUIN»
JIOCTHKEHMS CEJIEKIIUU PACTCHUM U Pocen
OCCHUCKAA 3JICKTPOHHAA MIKOJIa
96 | )KMBOTHBIX. HpaKTI/I‘-IUeCKaSI pabota 1 https://resh.edu.ru/
«IIpuBUBKa pacTeHUI»
CoxpaHeHnue, U3ydeHue u .
97 | “CIOJTb30BaHNE TCHETUICCKUX 1 Poceitlicias J1eKTpOHas IKoxa
https://resh.edu.ru/
pecypcoB
buortexHonorus kak Hayka U OTpacib
gg | MPOM3BOCTBA. IIpaxTrnueckas 1 05 Poccuiickast 31eKTpOHHAS IIKOJIA
pabora «M3yuenne 0ObEKTOB ' https://resh.edu.ru/
OMOTEXHOJIOT I
99 OcHOBHBIE HAIIPABJICHUS 1 Poccuiickast 3IEKTPOHHAS IIKOJIa
CHHTETHYECKOM OUOJIOTHH https://resh.edu.ru/
Poccuiickas anekTpoHHast MIKona
100
XPpOMOCOMHAsI ¥ T€HHasl HHKEHEPUs 1 https://resh.edu.ru/
Poccuiickas anekTpoHHast MIKona
101
MenunuHckre OMOTEXHOJIOTUH 1 https://resh.edu.ru/
Hrorosas koHTposIbHAs padoTa.
102 | IloBTOpEHue, 0600IICHHE, 1
CHUCTEeMaTH3allusl 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 10 135

I[TPOTPAMME




11 KVIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Tema ypoka Kowrpo | Tpasrn Jara o0pa3oBaTe/bHbIEC
n/n Bcero JIbHBIC | YECKHe H3yHenmst pecypcehl
paboThbl | paboThI
Poccutickas QJICKTPOHHAA MIKOJIa

1 OpouoronHas reopust Y. Jlapsuna 1 https://resh.edu.ru/

2 JIBMKyIIHE CHIIBI BOJIIOLIMHU BUJOB 1 Poccuiickas 3nekTpoHHas MKona
o Y. Jlapsuny https://resh.edu.ru/

Bops0a 3a cymiecrBoBanue, Poceni
-~ v OCCHUCKAs 3JICKTPOHHAA MIKOJIa

3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1 https://resh.edu.ru/
oTbop

4 POopMHUpPOBAHNE CHHTETUYECKON 1 Poccuiickast 31eKTpOHHAS KOJIA
TEOPHUU DBOITIOLNHU https://resh.edu.ru/

5 DTarbl SBOTIOIMOHHOTO Tpoliecca: 1 Poccuiickast 3IEKTPOHHAS IKOJIA
MHKPODIBOJIIOLMS K MAKPOIBOJIIOIIUS https://resh.edu.ru/

6 [TonmynAauus — snemMeHTapHast 1 Poccuiickas 3nekTpoHHas mKona
€IMHMIIA SBOJIOLUH https://resh.edu.ru/
3aKOH TeHETHYECKOTO PaBHOBECHS
JIx. Xapau, B. Baitn6epra. Poccnit

OCCHUCKas 3JICKTPOHHAas MIKOJIa

7 JlabopaTtopHnast pabota <iBBI$IBJ'ICHI/IC 1 0.5 https:/fresh.edu.ru/
M3MEHYUBOCTH Y 0cO0el 0JTHOTO
BHJIa»

Poccwuiickas aeKTpOHHAS IIKOJIa

8 DOneMeHTapHbIe (PaKTOPHI SBOIONUN 1 https://resh.edu.ru/

9 Dddext ocnoBarens. Dpdexr 1 Poccuiickast 21eKTpOHHas KO
OYTBUIOYHOTO TOPJIBITIIKA https://resh.edu.ru/

10 Murpauyu. V30401 nomysiuii: 1 Poccuiickas 2J1eKTpOHHas IIKOJA
reorpaduueckas, OHOJIOrHYeCKast https:/resh.edu.ru/

11 EcrecTBennslii 0oTOOpD — 1 Poccuiickasi 3JIEKTPOHHAS IIKOJIA
HAIPABJIAIOIINI (HAaKTOP SBOIOIHH https:/resh.edu.ru/

. Poccuiickas 35mekTpoHHas MIKojIa
12| Honosoit 0160p 1 https://resh.edu.ru/
[Ipucnoco61eHHOCTh OPraHU3MOB
KaK pe3yJIbTaT MUKPOIBOJIIOILUY. Poceni
OCCHUHCKas 3JIEKTPOHHAs MIKOJIa

13 | JJaGoparopHas paboTa ((I/ISy‘ICH“I/IC 1 0.5 https://resh.edu.ru/
apoMop(}030B U UANOAAANITAIIUHN Y
pacTeHHi U )KUBOTHBIX»

[Ipumeps! npucnocobaeHut y
OpraHu3MoOB: MOP(OJIOTHYECKHE,
¢buznonornyeckue, OHOXUMHUYECKUE, Poceni
OCCHUHCKas 3JIEKTPOHHAs MIKOJIa

14 | noBeaenueckue. JlaboparopHas 1 0.5 https://resh.edu.ru/
pabota «IIpucnocobnenus
OpPraHM3MOB U UX OTHOCHUTEJIbHAS
11e11eco000pa3HOCTh)»

Bup, ero kxputepuu u CTpykTypa.

15 JIaGopatopHas pabota «CpaBHEeHUE 1 05 Poccwuiickas 31eKTpOHHAS MKOJIa
BHJIOB 110 MOP(OJOTHIECKOMY ' https://resh.edu.ru/
KPUTEPHUIO»

16 | CTpVKTYDa BHIA 1 Poccuiickas aneKTpoHHas KoJa

PYKTYp A https://resh.edu.ru/
17 BunooOpa3oBaHue Kak pe3ylnbTaT 1 Poccwuiickas aneKkTpoHHas MIKOJIA

MHUKPO3BOJIOIHA

https://resh.edu.ru/




CBs13b MUKPO3BOJIIOLUU U

Poccuiickas QJICKTPOHHAA IKOJIa

18 MUAEMHUOJIOTUA https://resh.edu.ru/
MakposBoronus. .

19 HaHGOHTOHOFquCKHe METOIBI Poccuiickas QJICKTPOHHAA MIKOJIa

A https://resh.edu.ru/
H3YyYEHUS SBOJIIOIUU
Bbuoreorpadunueckue MeTo 161 Poccuiickas »iIeKTpOHHAas IIKOoJIa

20 ?

M3Y4YEHUS IBOJIOLUN https://resh.edu.ru/
OMOpHoIOruuecKue u 5
21 _ (1)0 OTHYECKHe Poccuiickas QJICKTPOHHAsA IIKOJIa
CPaBHUTCIBEHO-MOPMOIT https://resh.edu.ru/
METO/Ibl U3YyYEHHUS IBOJIIOLIUU
MonexkynsspHO-TEHETHUECKHUE, .
22 6 MATHUECKHE Poccuiickas QJICKTPOHHAsA IIKOJIa
MOXUMIICCKNC 1 MATC https://resh.edu.ru/
METO/Ibl U3YYEHHUS IBOJIOIUU
23 | 06 OMEDHOCTH SBOJTIOIIH Poccuiickas anmekTpoHHas mKoja
[IIHC 3aKOH p Jon https://resh.edu.ru/
AnantuBHas paguanus. .
24 He ABHOMEDHOCTE TEMIIOB Poccuiickas QJICKTPOHHAs IIKOJIa
p p https:/resh.edu.ru/
SBOJTIOIUHU

o5 Hayunsle runoresbl Poccwuiickas 371ekTpoHHas IKOJIa
HPOMCXOXKICHHS )KU3HU Ha 3emite https://resh.edu.ru/

26 HOHayLIHI)Ie MMpEaACTaBJIICHUA O Poccwuiickas anekTpoHHas IMIKoia
3apOXKICHUN KU3HU https://resh.edu.ru/

27 OcCHOBHBIE ATanbl HEOPraHUYECKON Poccuiickast 2IeKTpOHHasI IKOJIA
3BOJOLUU https://resh.edu.ru/

Poccuiickast anekTpoHHas 1KoJa

28 | I'umoTe3sl 3apoXKACHUS )KU3HU p

https://resh.edu.ru/
Uctopus 3emnn u meToapl €€
n3ydenus. JlabopaTopHas pabora .
Poccuiickas OJICKTPOHHAs MIKOJIa

29 | «M3ydeHue u onucaHue 0.5 https://resh.edu.ru/
HACKOMAEMBIX OCTAaTKOB JPEBHUX
OPraHu3MOB»

30 HauanbHbie 3Tamnsl opraHuyecKoit Poccuiickasi 3JIEKTPOHHAS IIKOJIA
3BOJIIOLAN https://resh.edu.ru/

31 |9 Poccuiickas 35mekTpoHHas MIKojIa

BOJIIOLHA SykapnuoT https://resh.edu.ru/
OCHOBHBIE ATaIlbl YBOTIOLIMHI
pactutensHOro Mupa. [Ipaktuueckas .
o Poccuiickas DJICKTPOHHAsA MIKOJIa

32 | pabora «M3yyeHue ocobeHHOCTEH 0.5 https://resh.edu.ru/

CTPOEHUSI pAaCTCHUHN pa3HBIX
OTJICIIOBY

33 OCHOBHBIE ATaIlbI YBOTIOLIMHT Poccuiickas anekTpoHHas Koa
KUBOTHOTO MHUpa https://resh.edu.ru/

DBOJIONHNS )KUBOTHBIX.

34 [TpakTiueckas pabora «3ydenue 05 Poccuiickas 3IEKTPOHHAS KON
0COOEHHOCTEH CTPOEHHMS ' https://resh.edu.ru/
TMO3BOHOYHBIX >KUBOTHBIX)

35 PazButue xxu3Hu Ha 3emiie o 3pam Poccniickas 3neKTpoHHas IIKOIa
U MepuoIam https://resh.edu.ru/

MaccoBbI€ BEIMUPAHUS — Poccuiickas snekTpoHHas 1IKOJIa

36 https://resh.ed /p
OKOJIOTHYECKUE KPU3UCHI MIPOLIJIOrO ttps://resn.edu.ru

37 CoBpeMeHHbIN HKOJTOTUYECKUI Poccuiickast 3JIeKTPOHHAS [IKOJa

KpH3HucC, €ro 0COOEHHOCTHU

https://resh.edu.ru/




CoBpemMeHHas cuctema

Poccuiickas QJICKTPOHHAA MIKOJIa

38 }
OPraHUYECKOro MPOIILJIOTO https:/resh.edu.ru/

39 OCHOBHBIE CHCTEMaTHYECKHUE Poccuiickas 3nekTpoHHas 1IKoIa
TPYIIIbI OPraHU3MOB https://resh.edu.ru/

40 | AHTpOMOJNOTHUS — HAYKa O YEJIOBEKE Pocetiicicasl d1IeKTpORHa ko

p yK https://resh.edu.ru/

a1 PasButne npencrasiaeHui o Poccuiickas 3JIeKTpOHHAS 1IKOIa
NPOUCXOXKIEHUH YEIOBEKA https://resh.edu.ru/

MecTto uenoBeka B CUCTEME
OpPraHUYeCcKOro MUpa.

42 JlaboparopHas padota «/3yueHune 05 Poccuiickas 37eKTpOHHas IIKOMa
0COOEHHOCTEN CTPOEHUS CKeJIeTa ' https://resh.edu.ru/
YeJI0BeKa, CBI3aHHBIX C
MIPSIMOXOKICHUEM)

43 | JIBOKYIIHE CHITBI AHTPOTIOTEHE3A Poccuiickas anmekTpoHHas mKoja

ym p https://resh.edu.ru/
CooTHolleHne OMOJIOTHYECKUX U .
44 COIMATBHBIX q)aKTO OB B Poccuiickas QJICKTPOHHAs IIKOJIa
B! p https:/resh.edu.ru/
AHTPOTIOTEHE3
45 | OcHoBHEBIE CTaAUU aHTPONOTeHE3a PoceniicKas S1CKTPOHKas LIKOTA
A p https://resh.edu.ru/

46 | [TancoreHeTHKa M MaJI€Or€HOMMKA Poceniickas S1CKTPOHKas LIKOTA

https://resh.edu.ru/

47 | DBOIOIS COBPEMEHHOTO YeJIOBEKa Poceniickas S1CKTPOHKas LIKOTA

a p https://resh.edu.ru/
UYenoseueckue pacel. [IpakTuueckas .

48 abota «3y4eHne 3KOJIOTHIECKUX 0.5 PoccnifCkas SIEKTPOIHas LKkONa
p . yd ' https://resh.edu.ru/
aZanTaii 4eI0BeKay

49 MexIuCIUIIMHAPHBIE METOIbI Poccuiickas 35ekTpoHHas 1IKojIa
AHTPOIOJIOTUH https://resh.edu.ru/

50 | 3apoxkaeHue U pa3BUTHE SKOJIOTHH PoccnifCkas SIEKTPOIHAs KON

s://resh.edu.ru
PO p https://resh.edu.ru/
Mertoapl skojoruu. JlaboparopHas .

51 a6OTa «I/I3 cHIE METOIOB O 5 Poccuiickas OJICKTPOHHAsA MIKOJIa
p ¥ A . ' https://resh.edu.ru/
AKOJIOTUYECKHUX UCCIICTOBAHUIN)

52 3HayeHHE PKOJIOTUYECKUX 3HAHUHN Poccuiickasi 3JIEKTPOHHAS IIKOJIA
TS 4EJI0BEKA https://resh.edu.ru/

OCCHHUCKAas JJICKTPOHHAs IIKOJIa

53 | Dkonoruyeckue GhakTopbl Pocenit p

s://resh.edu.ru
https://resh.edu.ru/
Abuotuueckue dakropsl. CBET Kak
9KOJIOTHYECKHUH (paKTop. .
54 | JlabopaTtopHas padborta «BrisiBieHue 0.5 Poceniicias onektporas wikora
parop pv ' https://resh.edu.ru/
MPUCIIOCOOIEHUH OpraHU3MOB K
BJIMSTHUIO CBETA»
AbuoTnueckue (GpakTopsl.
TeMneparypa Kak dKOJOTHYECKUI

55 ¢dakrop. JlaboparopHas padoTa 05 Poccuiickas 31eKTpoHHas Ko
«BbIsBIICHHE TPUCIIOCOOIIECHMI ' https://resh.edu.ru/
OpPraHMU3MOB K BIIUSHUIO
TeMIEePaTypPhI»

AbuoTtuueckue GakTopbl.
56 BrnaxHOCTh Kak 3KOJIOTUYECKUMN 05 Poccuiickas 3IEeKTPOHHAs [IKOIA

¢axtop. JlabopaTopnas pabora
«AHaTOMUYECKHE 0COOEHHOCTH

https://resh.edu.ru/




pacTeHui U3 pa3HbIX MECT
oOuTaHUD»

Poccuiickas QJICKTPOHHAA MIKOJIa

57 | Cpensl 0OUTaHUS OPTAaHU3MOB https://resh.edu.ru/
58 | BHONOIMMYECKHE DHTMEL Poccuiickast aieKkTpoHHas IIKoJa
p https://resh.edu.ru/
59 | JKuseHmHbIe hOPMBI OPraHH3MOB Poccuiickast aieKkTpoHHas IIKoJa
p p https://resh.edu.ru/
60 | Buornueckue haKTophi Poccuiickas anekTpoHHast mIKona
p https://resh.edu.ru/
3HaueHne OMOTUIECKHUX

61 B3aUMOJEHUCTBUMN IS Poccuiickast >J€KTpOHHAs KON
CYIIIECTBOBAHMUS OPTaHMU3MOB B https://resh.edu.ru/
cpene oonTaHus

62 DKOJIOTHYECKHE XapaKTePUCTUKH Poccuiickasi 2IeKTpOHHAS TIKOJIA
HOMYJIALMN https://resh.edu.ru/

OcHOBHBIE TTIOKa3aTeIN MOy .
63 | YHCICHHOCTD. IIOTHOCTE Poccuiickast aneKkTpoHHas IIKoJa
’ > https://resh.edu.ru/
BO3pacTHas U M0JIOBasi CTPYKTypa
OcHOBHEBIE TTOKa3aTeIn MOy .

64 03K TAEMOCTE. TIDHDOCT. TEMII DOCTA Poccuiickast aneKTpoHHAs 1Ko
pOXA » IPUPOCT, p > https://resh.edu.ru/
CMEPTHOCTbH, MUT AU

65 DKoJoruyecKas CTPYKTYypa Poccuiickas 3neKTpoHHas IIKOoNa
HOMYJIALAN https://resh.edu.ru/

66 JlnHamMuKa nomyssiuuu U eé Poccuiickas 35ekTpoHHas 1IKojIa
peryIsius https://resh.edu.ru/

67 KpuBbie pocTa 4ucCiI€HHOCTH Pocculickast oneKTpoHHAsH IIKONA
nonysiiud. Kpussie BBDKHBaHUS https:/resh.edu.ru/
OKojoruyecKkast HUIIa BUJa.

68 JlabopaTopHnast pabota 05 Poccuiickast 271eKTpOHHAS TIKOJIA
«ITprcnocoOIeHUS CeMSIH PacTeHHI ' https:/resh.edu.ru/

K PacCCICHUIO»
69 | Bi Kak cHeTeMA OISl Poccuiickas 35mekTpoHHas MIKojIa
A yin https://resh.edu.ru/

70 3aKOHOMepHOCTI/I IOBEACHUA U Poccuiickas 35mekTpoHHas 1IKojIa
MI/IFpaHI/Iﬁ JKUBOTHBIX https://resh.edu.ru/

71 Coo00111€cTBO OPraHu3MOB — Poccuiickas anekTpoHHas Koa
OMOIIEHO3 https://resh.edu.ru/

72 DKocHCTEMa KaK OTKpBITas CUCTEMa Pocenickast o1eKTpoHHaA 1Ko

p https://resh.edu.ru/

73 KpyroBoporT BemiecTB 1 NOTOK Poccniickas 3neKTpoOHHAas IIKOIA
SHEPIUU B DKOCUCTEME https://resh.edu.ru/

74 OCHOBHBIE TTOKa3aTeIN YKOCHCTEMBI Poccntiicias snetpoHas ko

https://resh.edu.ru/

75 | DKoNormuecKue THPAMIILL Poccuiickas anekTpoHHas Kosa

p A https://resh.edu.ru/

76 3meHeHus cooOIecTs — Poccuiickast 31eKTpOHHAS MKONA
CYKIIECCUU https://resh.edu.ru/
HpI/IpO,Z[HLIC OKOCHCTEMBI. .

77 | DKOCHCTEMBI 03eD 1 DEK Poccuiickas aneKkTpoHHas IIKoa

P . pex. https://resh.edu.ru/
OKOCHCTEMBI MOpPCU U OKCAHOB
78 [IpupogHbIE SKOCUCTEMBI. Poccniickas 3nekTpoHHas 1IKONIa

DKOCHUCTEMBI TYH]IP, JIECOB, CTEIIEH,

https://resh.edu.ru/




ITYCTBIHb

Poccuiickas QJICKTPOHHAA IIKOJIa

79 | AHTPOIIOIE€HHBIC SKOCHCTEMBI
pormore © 9KOCHCTC https://resh.edu.ru/
YpboakocucreMsl. [Ipaktudeckas Pocen

80 a T «I/I HUe U OIMICAHH . OCCHUCKAA 3JICKTPOHHAA MIKOJIa
pabota «3yuenne u ommcanue 0.5 https://resh.edu.ru/
ypOOIKOCUCTEMBD»
3aKkoHOMEpPHOCTH (hOpPMUPOBAHHS Poceni

) ) NHUCKast
81 | OCHOBHBIX B3aUMOJICHCTBUI pocub CRasl SHERTPOHHA IKoTA
https://resh.edu.ru/
OpPraHW3MOB B 3KOCHCTEMAaX
MexaHu3Mbl BO3IEHCTBUA
3arps3HEHUH Pa3HBIX TUTIOB HA Poceui
82 c 60 AHM3MEHHOM OCCHUCKAA 3JICKTPOHHAA MIKOJIa
yoop > https://resh.edu.ru/
OpraHU3MEHHOM, TIOMYJISITUOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obuiennanerapHas Poccniickast deKTPOHHas! LIKONa
00010UKa 3emMau https://resh.edu.ru/

84 VYuenne B. U. Bepnaackoro o Poccuiickast 3IEKTPOHHAS IKOJIa
o6uocgepe https://resh.edu.ru/

85 3aKOHOMepHOCTI/I Cymi€CTBOBaHUA Poccuiickas 3neKTpoHHas IIKOJIa
ouochepsl https://resh.edu.ru/

86 KpyroBopoTs! BemecTs u Poccwuiickas 371ekTpoHHas IKOsIa
OUOreOXMMUYUECKUE IUKIIBI https:/resh.edu.ru/

87 3oHanpHOCTH OHochepbl. OCHOBHBIE Poccuiickast 21IeKTPOHHAs IIKONA
OMOMBI CyIIU https://resh.edu.ru/

. Poccuiickas 35ekTpoHHas 1IKoja

88 | Ve

TOHYIMBOCTH GHOChEpHI https://resh.edu.ru/

89 DKOJOTUYECKUE KPU3UCHI U UX Pocculickast oneKTpoHHAsH IIKONA
[PUYHHEIL https://resh.edu.ru/

90 Bo3zaeiicTBue yenopeka Ha Poccuiickas 2J1eKTpOHHas IIKOJA
ouochepy https://resh.edu.ru/

91 AHTPOIIOT€HHOE BO3/JICHCTBUE HA Poccuiickasi 37IEKTPOHHAS IIKOJIA
PACTHUTEIbHBIN M JKUBOTHBIA MHUP https:/resh.edu.ru/

Poccuiickas 35mekTpoHHas MIKojIa

92 | OxpaHa npupo b

p pUpOa https://resh.edu.ru/

93 OCHOBHBIE TPUHITUIIBI YCTOWYHUBOTO Poccwuiickast 31eKTpOHHAs TIKOJIA
Pa3BUTHS YEIOBEYECTBA U IIPHPOJIBI https:/resh.edu.ru/
PanmonanbHOE

g4 | TPMPOJIOTIONL30BAHNE H COXpAHEHHE Poccuiickas 31eKTpoHHas MKoJIa
OMOJIOTUYECKOTO Pa3HOO0pa3us https://resh.edu.ru/
3emiu
O000111eH1E IO TEME b .

95 «MI/IK BOJ s 1 . OCCHUHCKas 3JIEKTPOHHAs MIKOJIa

POSBOJIIOL ce https://resh.edu.ru/
pE3YIbTaThDY
O06o001Ienue o TeMe Poceu
96 «MaK BOJ s 1 . OCCHUHCKas 3JIEKTPOHHAs MIKOJIa
POSBOJIIOLL ce https://resh.edu.ru/
pE3YIbTaThDY
O06o001Ienue o TeMe Poceui
97 «H HCXO3K HUe U BUTH OCCHHUCKAA 3JICKTPOHHAA MIKOJIa
POUCXOIKNCHHIE 1 pa3 © https://resh.edu.ru/
KU3HU Ha 3emiie»
O0001enue Mo TeMe Poceui
CHHCKast
98 | «IIpoucxosxaeHne yenoBeKa — o Y e

AHTPOIIOTCHE3»

https://resh.edu.ru/




O06o006mieHue 1o Teme «IKOJIOTUS — .
Poccuiickas QJICKTPOHHAA MIKOJIa

99 | Hayka 0 B3aUMOOTHOIICHHSIX 1 https://resh.edu.ru/
OpPraHU3MOB»

100 O600mmenune 1o teme «OpraHu3Mbl 1 1 Poccuiickas 3nekTpoHHas 1IKoIa
cpena OOUTaHUS https://resh.edu.ru/

O06006111eHME TT0 TEMAM: «DKOJIOTHS
101 | BumoB u momyssmuiiy, "buocdepa -
rio0anpHas 3kocucrema”

1 Poccutickas QJICKTPOHHAA MIKOJIa
https://resh.edu.ru/

1 Poccuiickas amekTpoHHas mIKoja

102 | itoroBast KOHTpOJIbHAS paboTa 1 https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I1O0

[TPOTPAMME 102 1 5




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* buonorus. O6mas 6uonorus, 10 kinace/ 3axapos B.b., MamonTos C.I'., Conun H.I.,
3axapona E.T.; moxa penakiueii 3axaposa B.b., O61iecTBO ¢ orpaHuYeHHOMN
0TBETCTBEHHOCTHIO «/IPODA»; Akninonepnoe ob1ecTBo «M3aaTenbcTBo
«IIpocsewenue»

* buonorus. O6mas 6uomnorus, 11 kacc/ 3axapos B.b., MamonToB C.I"., Connn H.U.,
3axaposa E.T.; mox penakiueii 3axaposa B.b., O61iecTBO ¢ orpaHndeHHOM
O0TBETCTBEHHOCTHIO «[IPODA»; AkiimonepHoe o0miecTBo «M3matenbeTBo
«IIpocsemienue»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

Meronuka npenogaBanusi 6uosoruu, yriayosneHnssiii yposens /10 knacce/ 3axapos B.b.,
MawmontoB C.I'., Connn H.U., 3axaposa E.T.; nox penakuueii 3axaposa B.b.,

Meronuka npenogaBanusi Ouosoruu, yriayoneHHsiit yposens/11 knace/ 3axapos B.b.,
MawmontoB C.I'., Connn H.U., 3axaposa E.T.; nox penakuueit 3axaposa B.b.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

MHTEPHET

Poccuiickast anexktponHas mkoja: https://resh.edu.ru/
bu6muorexa [IOK: https://m.edsoo.ru/
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