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INOACHUTEJIbBHAS 3AIINCKA

[Tpu pa3paboTke mporpamMmbl MO OHOJOTMH TEOPETHYECKYIO OCHOBY IUIS OIpPENENICHUsS IMOJIXOA0B K
(dbopMUpOBaHHIO cO/EpKaHUA ydeOHOro mpeamera «buoJOrus» COCTaBUIN: KOHIENITYyaJbHbIE MOJIOXKEHUS
OI'OC COO o B3anMO00YCIOBICHHOCTH IIE€JICH, COACPIKAHUS, PE3YIHTATOB O0OYUCHHs M TPeOOBAaHUN K YPOBHIO
MOJITOTOBKH BBIITYCKHHUKOB, IOJIOKEHUSI 00 OOIIMX IEeNsAX W MPUHLIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpelHero ooOimero ooOpasoBanus B Poccuiickoit denmepanuu, a TakkKe IOJTOKCHHS O
cnenuduke Ouonoruu, e€ 3HAUYEHUU B [O3HAHWU >KUBOW NPUPOJBI U OOECIEUEHUU CYIIECTBOBAHUS
yenoBeueckoro obmecta. CorinacHO Ha3BaHHBIM MOJIOKEHUSIM, ONpeIesieHbl OCHOBHBIE ()YHKIIUH MTPOTPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYDA.

[Tporpamma o 6uosoruu qa€T mpeAcTaBlIeHUE O LEesIX, 00 00mel cTparernu 00y4eHHsI, BOCITUTAHUS U
pa3BuTHUa oOydaromuxcs cpeAcTBaMu ydeOHoro mnpeamera «buonorus», omnpenensier 00s3aTeNbHOE
MpeIMETHOE COJEpKaHHE, €ro CTPYKTYpY, paclpeleieHue I0 pa3aeinaM H TeMmaM, PEKOMEHIYyeMYIO
MOCJIeIOBATEIbHOCTh M3yUeHHs] Y4eOHOro Marepuaiga ¢ y4ETOM MEXIPEAMETHBIX M BHYTPHIIPEIMETHBIX
CBsI3€H, JJOTHMKH 00pa30BaTEIbHOTO MPOIECCa, BOSPACTHBIX 0COOEHHOCTEH 00yYaroIuXCs.

B mnporpamme mno OuosoruM TakKe YYMTHIBAIOTCA TpeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM pe3yibTaraM OO0y4eHHs B (OPMHPOBAHMHM OCHOBHBIX BHUJOB Y4eOHO-
MO3HABATENIBHOM  JIEATENIbHOCTH/y4eOHBIX  JeMCTBUH  OOy4YaromMXCS 10  OCBOGHHIO  COJCpPKAHHUSA
OMOJIOTHYECKOTO 00pa30BAHUS.

B mporpamme mno Ouomormum (10-11 xkmaccel, 0a30BbIi  ypOBEHb) pealM30BaH MPUHIUI
MIPEeMCTBEHHOCTH B HW3YYE€HHUU OHOJIOTWH, Onarojaps 4yeMy B HEHl IpocMaTpuBaeTCsi HAMpPaBIEHHOCTh Ha
pa3BUTHE 3HAHWH, CBS3aHHBIX C (OPMHPOBAHHMEM ECTECTBEHHO-HAYYHOT'O MHPOBO33PEHUS, HEHHOCTHBIX
OPHEHTAINH JIMYHOCTH, YKOJIOTHUECKOTO MBIIIJICHUS, TPEICTABICHUI O 3J0POBOM 00pa3e KU3HU U OEPEeKHBIM
OTHOIIICHHUEM K OKpY’Karolel mpupoaHoii cpeze. [loaTomy Hapsaay ¢ u3ydyeHueM o0IIeOn0IOTHYECKUX TEOPH,
a TakKe 3HAHUI O CTPOEHUU KHMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
MPOIIECCOB B TMpOrpaMMe IO OHOJOTMH Y/AEJICHO BHUMAaHHWE WCIOJIB30BAHUIO TIOJNYYCHHBIX 3HAHUH B
MOBCEHEBHON JKM3HM Ui PEIICHHs NPHUKIATHBIX 3a/a4, B TOM YHCIE: MPOQWIAKTUKHA HACIIEACTBEHHBIX
3a00/leBaHUN  YENOBEKa, MEIUKO-TeHETUYECKOTO  KOHCYJIbTHPOBAHMs, OOOCHOBAHHS  JKOJOTHYECKH
11eJ1IeCO00pa3HOro TOBEACHUS B OKpYXarolleid MNpUPOTHOW cpene, aHalu3a BIUSHHUS XO3SHCTBEHHOM
JESTeTHbHOCTH YEIOBEKa Ha COCTOSHHE MPUPOJHBIX M HCKYCCTBEHHBIX JKOCHCTEM. Y CHJICHHE BHHMAaHUS K
MPUKIIAJHON  HANpaBIEHHOCTH ydeOHOro mpenmera «bHONOTHS» MPOAMKTOBAHO HEOOXOIMMOCTHIO
oOecTieYeHrsl YCIOBUH JJIsl pEIIeHUs] OTHOM M3 aKTyallbHBIX 3aJ1ad IIKOJBFHOTO OMOJIOTHYECKOT0 00pa3oBaHMs,
KOTOpas mpeinonaraeT (OpMHpPOBaHUE Y OOYYaIOIIMXCS CIOCOOHOCTH aJanTHPOBATHCS K H3MEHEHHSIM
JMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHe cpeaHero ooOuiero odpa3oBaHUs 3aHMMAeT BakHOe MecTo. OHa obOecrieyuBaeT
(dbopmupoBaHUe y 00yJarOIUXCs MPEICTABICHUH 0 HAyYHOW KapTHHE MUPA, PACHIMPSET U 0000IIaeT 3HaHHS O
KUBOU MpHpoOJe, €€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM OpraHU3allid M SBOJIOIHH, CO3AAET yCIOBHS
JUIS: TIO3HAHUS 3aKOHOB JKMBOW MPHUPOABI, (GopMUpOBaHUS (DYHKIMOHAIBHON TpPaMOTHOCTH, HaBBIKOB
3I0POBOTO M 0€30MacHOro o0pasa KHU3HH, IKOJOTHYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIICHUS K >KUBOM
MPUPOJIC U YETOBEKY.

Bonpiioe 3HaueHne OHONOTHS UMEET TaKXkKe JJIsi PEIICHUsS BOCIUTATENBHBIX M Pa3BUBAIOIINX 33134
cpeaHero ooduiero oopazoBaHMsl, COLMATM3aMU oOydarouuxcs. M3yuenne Ouonoruu obecreunBaeT yciaoBUs
s (POPMUPOBAHHS WHTEIUICKTYaTbHBIX, KOMMYHHKAITMOHHBIX ¥ WH()OPMAIMOHHBIX HABBIKOB, ICTETHYCCKOMN
KYJIBTYpBI, CHOCOOCTBYET HMHTETpAallii OHOJOTMYECKMX 3HAHWH C TPEICTABICHUSIMU W3 APYTHX YYIeOHBIX
MPEeIMETOB, B YACTHOCTH, (PU3UKH, XUMUU U reorpadun. HazBaHHBIC MONOKEHHS O TIPpeHA3HAYCHUN YIeOHOTO
npeamera «bHOJOTHs» COCTaBUIM OCHOBY Uil ONpEENeHHs MOJX00B K 0TOOPY U CTPYKTYPHUPOBAHMIO €T0
COZIep KaHus, IPEJICTABIIEHHOTO B TIPOTPaMMe 110 OUOJIOTHH.

Ot6op comepxkanust yueOHOro mpenmera «buonorus» Ha 60a30BOM YpPOBHE OCYIIECTBIEH C TMO3UIIMA
KYJIBTypOCOOOpa3HOro IMOAX0/a, B COOTBETCTBUU C KOTOPHIM OOYyYaroIluecsl JOJDKHBI OCBOMTH 3HAHUS U
yYMEHHUsI, 3HaUUMBbIe 17151 hopMupoBaHuUs 00IIeH KyIbTyphl, ONPEISISIONINE aIeKBaTHOE MOBEICHNE YEIOBEKA B
OKpY KaroIel MPUPOTHON cpesie, BOCTpEOOBaHHBIE B TTOBCEIHEBHON >KM3HU M MPAKTHYECKON NEATETHHOCTH.
Ocoboe MecTo B 3TOM cucTeMe 3HAHUW 3aHUMAIOT DJIEMEHTBI COJAEP)KAHUS, KOTOPbIE CIY)KaT OCHOBOW JUIs



(GbopMHpOBaHUS TPEACTABICHUH O COBPEMEHHOM €CTECTBEHHO-HAay4HOH KapTHMHE MHUpPAa M LIEHHOCTHBIX
OPHEHTAIX JINYHOCTH, CIIOCOOCTBYIOIMX I'YMaHHU3aIMKA OMOJIOTHYECKOTO 00pa30BaHMUS.

CrpyKTypupoBaHHE COJEpkKaHUs y4yeOHOro MaTepuana B IMporpamMMe Mo OMOJIOTHH OCYIIECTBICHO C
y4€TOM NPUOPUTETHOIO 3HAYEHHUS 3HAHUM 00 OTIMYUTENBHBIX OCOOCHHOCTAX JKMBOW HPHUPOIBI, O €&
YPOBHEBOH OpPraHM3aLUHU U BOJIOLUHU. B COOTBETCTBUU € 3TUM B CTPYKTYype ydeOHOro npenmera «buonorus»
BBIICJICHBI CIIEAYIOLUE COJAEp)KATENbHbIE JMHUU: «buosorus kak Hayka. MeToapl HaydyHOro MO3HAHUSY,
«Knetka xak 6uonoruueckas cucremMa», «Opranusm Kak Ouonormuueckas cucrema», «CucremMa u MHOrooopasue
OPraHUYECKOro MUPa», « IBOJIIOLUS KUBOW MPUPOABIY», «IKOCUCTEMBI U IPUCYIIIME UM 3aKOHOMEPHOCTH.

Ilenp u3ydyenus ydeOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBIIAJCHHE OOYYarOIIUMHUCS
3HAaHUSIMH O CTPYKTYPHO-(YHKIMOHAJIHHON OpraHM3allMU JKUBBIX CHUCTEM DPAa3HOTO paHra W mpuoOpereHue
YMEHHUH HUCMONb30BaTh AT 3HAHUS JJIS TPAMOTHBIX JIEHCTBHI B OTHOIIEHHWH OOBEKTOB >KMBOH MPUPOABI H
peLIeHMs] Pa3InYHbIX KU3HEHHBIX IPOOIIEM.

JocTikenue nenn u3ydeHus ydeOHoro npenmera «buonorus» Ha 06a30BOM ypoBHE oOecreuMBaeTcs
pELIEHNEM CIIENYIOIINX 3aau:

OCBOCHHME OOYYArOIIMMHUCS CHUCTEMbl 3HAHUH O OWOJOTHMYECKUX TEOPUAX, YUCHHSX, 3aKOHaX,
3aKOHOMEPHOCTSX, TMIIOTE3aX, IpaBUJIaX, CIyXalluX OCHOBOM Juisi (OpPMHpPOBAHMSA NPEACTABICHUH O
€CTECTBEHHO-HAyYHOW KapTMHE MHpa, O METOJaX HayyHOro IIO3HAHHUSA, CTPOEHUHM, MHOrooOpasuu u
0COOEHHOCTSIX JKUBBIX CHCTEM pPAa3HOTO YPOBHS OpPraHHM3alll{, BBIJAIOIIUXCS OTKPBITHSIX W COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dopmupoBaHue y 00ydarOLIUXCs T03HABATEIbHbBIX, MHTEIJIEKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH B
IIpolecce aHAIK3a JAHHBIX O MYyTAX Pa3BUTUS B OMOJIOIMU HAyYHBIX B3IVISJIOB, UJIEH U MOAXOJIO0B K M3YUYECHUIO
KHUBBIX CUCTEM Pa3HOr0 YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Yy oOywaromuxcs oOuiel KynbTyphl, GyHKIIMOHAJIbHOW I'PaMOTHOCTH, Pa3BUTHE YMEHUI
OOBSICHATh U OLICHMBAThH SBJICHMS OKPYXKAIOIEro MHUpPA >KUBOM MPUPOAbI HA OCHOBAaHMM 3HAHUN U OINbITA,
MIOJIyYEHHBIX IPU U3YyYEHUU OUOJIOTHUH;

dopMupoBaHHE Yy OOy4aroUMXCs YMEHUN WIUIIOCTPUPOBAaTh 3HAYEHHE OMOJOTMYECKMX 3HAHUM B
NPAKTUYECKOH  JEATETBHOCTH  YEJOBEKa, pAa3BUTHH COBPEMEHHBIX MEAMIMHCKUAX  TEXHOJOTHHA |
arpoOMOTEXHOJIOT HiA;

BOCIIUTaHHE YOEXAEHHOCTH B BO3ZMOXKHOCTHU IO3HAHUS UYEJIOBEKOM JKMBOM MPHUPOJIbI, HEOOXOJUMOCTH
OepeKHOTr0 OTHOIIEHHUS K HEH, COOMIIOICHNS ATHUECKUX HOPM MPU IMPOBEACHUH OMOJIOTMYECKUX MCCIIeI0BaHUM;

OCO3HAaHHE IIEHHOCTH OMOJIOTUYECKUX 3HAHUM JIJIsl TOBBIILIEHUS! YPOBHS IKOJIOTHYECKON KYIbTYpBI, JUIs
(hopMHPOBaHUSI HAYYHOTO MUPOBO33PEHHUS;

NpUMEHEHHe NMPUOOPETEHHBIX 3HAHUN M YMEHHMH B MOBCEJHEBHOH JKM3HU AJIS OLEHKU MOCIEICTBUN
CBOEH JesATeIbHOCTH IO OTHOIICHUIO K OKpY)Kalollel cpene, COOCTBEHHOMY 3/10pOBbIO, OOOCHOBAaHHE U
coOmroienne Mep npoduIakTUKU 3a0071eBaHUH.

B cucreme cpeanero oOuiero oOpazoBanusi «buonorus», mzydaemas Ha 0a30BOM YpOBHE, SIBIISETCS
00s13aTeNIbHBIM y4eOHBIM TPEIMETOM, BXOASILIMM B COCTaB IpenMeTHoW obnactu «EcTecTBeHHO-Hay4HbIE
IPEIMETHI.

Jns u3ydyenust Ononoruu Ha 6a30BOM ypOBHE CpeHEro o011ero oopazoBanus oTBoauTcs 68 yacos: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kiacce — 34 vaca (1 gac B Henerto).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBsS3pb OHOJIOTUHM C OOLIECTBEHHBIMH, TEXHUYECKUMU U JPYTUMHU
€CTeCTBEHHBIMU HaykamH, ¢uiocodueil, STUKOM, SCTeTUKON U mpaBoM. Ponb OGuonoruu B GOpMUPOBAHUU
COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CHUcTeMa OMOJOTUIECKUX HAYK.

Metoapl TO3HAHUS SKMBOM mNpUponabl (HAOMIOACHHE, OSKCIIEPHUMEHT, ONHCAHUE, W3MEpPEHHE,
KJ1accuuKanus, MOJASITMPOBAHNUE, CTATUCTHYECKAs 00padOTKa JaHHBIX ).

JdemoHcTpauuu:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

TaOmuis! u cxeMbl: «MeTo bl TO3HAHUS )KUBOM IIPUPOIBD.

JlaGoparopHble U NpaKTUYecKue padoThbl:

[IpakTuueckast pabora Ne 1. «/crnonb30BaHUE PAa3TUYHBIX METOJOB MPU M3YYEHUU OHOJIOTHYECKHX
00BEKTOBY.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

XKusble cucteMbl (OMOCHCTEMBI) KaKk HpeaMeT u3yudeHus Ouonoruu. OTIHYUE >KUBBIX CHCTEM OT
HEOPraHUYECKOW MPUPOJIBL.

CpoiicTBa OumocucreM U HX pa3HooOpa3ue. YpPOBHM OpraHu3ali OHOCHUCTEM: MOJEKYJISPHBIH,
KJIETOYHBIN, TKAHEBBIA, OPraHU3MEHHBINA, MOMYJISIMOHHO-BUIOBOM, SKOCUCTEMHBIA (OHMOTe€OIICHOTUYECKHI),
OuoChepHBI.

JdeMmoHcTpamum:

Tabnuis! u cxeMbl: «OCHOBHBIE IPU3HAKY JKU3HUY», «YPOBHU OpraHU3aIMH KUBOM IPUPOIBI».

Ob6opynoBanue: moaens mosiekyinsl JJHK.

Tema 3. XuMn4ecKnii COCTaB M CTPOEHHE KJIETKH.

XUMHYECKUN COCTaB KIIETKU. XHMMHUYECKHE 3JIEMEHTBI: MAKPO3JEMEHThI, MUKpPO3JIEMEHThl. Bona u
MUHEpPaJIbHbIE BELIECTBA.

@OyHKIMH BOJBI U MUHEPAJIbHBIX BELECTB B KieTke. [loanepkanne ocMoTHuecKkoro danaHca.

benku. CoctaB u cTpoeHue OenkoB. AMHHOKHMCIOTBI — MOHOMephl OenkoB. HeszameHumbie u
3aMEHUMbIE AMHHOKUCIOTHI. AMHHOKUCIOTHBIM COCTaB. YPOBHU CTPYKTYpbl OCJIKOBOM MOJEKYIbI
(mepBuYHasi, BTOpPUYHAs, TPETUYHas W YETBEPTHUYHAs CTPYKTypa). XHMHUECKHE CBOICTBa OEJKOB.
buonornueckue ¢pyHKIMN OEIKOB.

depMeHTHl — Onosiornueckue katanusatopbl. CTpoeHue (epMeHTa: aKTHBHBIM LIEHTp, cyOcTpaTHas
cneunpuynocts. Kopepmentsl. Butamunbl. OTinuns (pepMEeHTOB OT HEOPTaHUYECKUX KaTalu3aToOpOB.

VYreBobl: MOHOCaxapuabl (TII0K03a, pu003a U 1e30KCHpHO03a), Aucaxapusl (caxaposa, JaKTo3a) 1
noyincaxapuasl (Kpaxmai, TIIMKOTEH, 1eJUTi0o3a). bruonornueckune QyHKIIUN yriIeBOIOB.

Jlunuapl:  Tpurmuuepuasl, Gocpomunuasl, crepounsl. ['uapodunbHO-THAPO(HOOHBIE CBONCTBA.
buonornueckue ¢pynkunu munuaoB. CpaBHEHHE YTIIIEBOIOB, OSIKOB M JIUIMHUI0B KaK HCTOYHUKOB SHEPTUU.

Hyxneunossie kucnotel: JJHK u PHK. HykneoTtuasr — MoHOMEpBI HYKJIEHMHOBBIX KUCIOT. CTpoeHue u
¢yuknun JJHK. Crpoenne un pynkunu PHK. Buast PHK. AT®: crpoenue u pyHKuuu.

[utonorus — Hayka o kjerke. KierouHass Teopus — HpuMep B3aUMOICUCTBUS uIed M (aKTOB B
Hay4YHOM ITO3HAHUU. MeTOo/1bl U3y4eHUS KIETKH.

Krnerka kak menoctHas xuBasi cuctema. OO0IMe Npu3Haky KJIETOK: 3aMKHYTasi Hapy)KHas MeMOpaHa,
mostekyibl JIHK kak remerndeckuit anmapar, cucreMa CuHTe3a Oenka.

Tumnel kneTok: sykapuoTudeckas M mpokapuoruyeckas. OcoOEHHOCTH CTPOECHHUS MPOKAPUOTHUECKOM
kiaetku. Kietounas crenka Oakrepuil. CrpoeHue sykapuoTHyeckod KieTKH. OCHOBHBIE OTIMYHS
pPacTUTENbHOMN, )KUBOTHOM U TPUOHON KIETKH.

[loBepXHOCTHBIE ~CTPYKTYyphl KJIETOK — KJIETOYHas CTEeHKAa, TJIUKOKAJIUKC, UX (QYHKIUH.
[TnasmaTtuueckas memOpana, e€ cBoiictBa U (yHkuuu. Luromnasma u e€ opranouasl. OgHOMEMOpaHHbBIE
opranouasl kierku: OIIC, anmapar ['onpmxu, nmusocomel. [lonyaBTOHOMHBIE OPraHOMIbBI KJIETKH:



MUTOXOHJIPUH, TIACTUABL [IponcxokaeHne MUTOXOHIApHM W TuiacTua. Bunbl mmactun. HememOpannbie
OpPraHOM/Ibl KJIETKH: PUOOCOMBI, KJIETOUHBIM LIEHTP, HEHTPUOIH, PECHUUKH, KI'YTUKH. DYHKIIMN OpraHOMI0B
KJIETKH. BximroueHus.

Snpo — perynaropHblii eHTp KieTku. CTpoeHue siapa: siaepHas 000JI0uKa, Kapuoria3Ma, XpOMaTHH,
SIIPBIIIKO. XPOMOCOMBI.

Tpancnopt BelecTB B KIIETKE.

JdemoHcTpauuu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. [llBann, M. Illneiinen, P. Bupxos, . Yorcon, ®@. Kpuk, M.
VYunkusnc, P. ®pankinun, K. M. bap.

Huarpammsl: «PacnpeneneHne XMMHYECKMX 3JIEMEHTOB B HEXHUBOM mpupone», «Pacmpenenenne
XUMHUYECKHX 3JIEMEHTOB B KUBOU IPUPOLIEN.

Tabmuuer u cxemsl: «llepuognueckas TaOiauMIa XUMHUYECKUX 3JIEMEHTOB», «CTpOEHHE MOJIEKYIIbI
BONbI», «buocuHTe3 Oenkay, «CrTpoeHne MoJekynasl Oenka», «Ctpoenue ¢epmenTa», «HykiaenHoBbe
kuciorel. JIHK», «Ctpoenue Monekynasl AT®», «CTtpoeHHe SyKapHOTHYECKOM KIeTKu», «CTpoeHue
JKUBOTHOM KIIETKW», «CTpOCHHME paCTUTEIBbHOW KIETKH», «CTpoeHHEe NPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue siipa KIeTKI», «YTIeBOAb», «JIMmuasn.

O6opynoBaHue: CBETOBOM MHMKPOCKOM, OOOpYyIOBaHUE [JISi MPOBEICHUS HAONIOAECHUN, U3MEPEHUH,
9KCHEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, dKUBOTHBIX U OAKTEPHUAIbHBIX KIETOK.

JlabGopaTropHble U NpaKTUYecKue padoThbl:

JIaGoparopnast pabora Ne 1. «/3ydeHue KaTaMTHYECKOW AKTHBHOCTH (EepMEHTOB (Ha mpumepe
aMUJIa3bl WM KaTajasbl)».

JIaGoparopHast pabora Ne 2. «M3ydyeHue CTpoeHUs KJIETOK pPAcTEHHH, *HBOTHBIX M OakTepuil moj
MHUKPOCKOIIOM Ha F'OTOBBIX MUKpPOIIpENapaTax U UX OIMHCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOmeHn BemecTB, WM MeTadbonmu3M. AccUMWIALNUS (TJIACTUYECKUHA OOMEH) M JAMCCUMIIISAILUS
(sHepreTuyeckuii 0OMEH) — JB€ CTOPOHBI €AMHOro Ipolecca Merabosnn3ma. Poib 3aKOHOB coXpaHEHUs
BEILIECTB U SHEPIUU B IOHUMAHUU META00IHU3MA.

Tunbr oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpodHbii. Ponbs pepMeHTOB B OOMEHE BEIIECTB H
IPEBPAILEHUH SHEPTUU B KIIETKE.

®otocunTe3. CperoBast U TeMHOBast (a3bl (oTocuHTe3a. Peaknum ¢dortocunreza. DPPEeKTUBHOCTD
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3a Ui KHU3HM Ha 3emie. BiausHue ycnoBuil cpeipl Ha (OTOCHHTE3 U
CIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBbTYPHBIX PaCTEHUH.

XeMocHHTe3. XeMOCUHTE3UpYIOlIe OakTepry. 3Hau€HuEe XEMOCHHTE3a JUIsl )KU3HH Ha 3eMJIe.

DOHepreTuyeckuii oOMeH B kileTke. Paciieruienne BelecTs, BhIACICHHE U aKKYMYJIUPOBaHUE SHEPTUU
B KJIETKE. DTambl 3HepreTuueckoro oomena. I'nmukonus. bpoxxenue u ero Buabl. KucnoponHnoe okucieHue,
WM KieTouHoe apixanue. OxucnutensHoe GochopunupoBanne. I HEKTUBHOCTH IHEPTETUYECKOTO 0OMEHa.

Peakuuu Mmatpuunoro cuHte3a. I'enermueckass mHpopmauus u JHK. Peanuzanus renermueckoit
uHpopMalUu B KJeTKe. ['eHeTndyeckuid Koj M ero cBoicTBa. TpaHckpumuus — MaTpuuHbiii cuHte3 PHK.
Tpancnsanus — OuocuHTe3 Oenka. Otanbl TpaHchasuuu. KoaupoBanue amuHOkHCIOT. Poibp pubocom B
O6uocuHTe3e OenKa.

Heknerounsie ¢opmbl xu3Hu — Bupychl. Mctopust otkpeitus BupycoB (. WM. VIBanoBckwuii).
OCOOEHHOCTH CTPOEHUS M KM3HEHHOTO LIMKIa BUpYycoB. bakrepuodaru. bonesHn pacteHuid, )KUBOTHBIX H
4eJ0BeKa, BbI3bIBaEMble BHUpycaMu. Bupyc mmmynonedumura venoseka (BUY) — Bo3zdoyaurens CIIM/a.
OOpaTHas TpaHCKpUNIMs, peBepTraza U uUHTerpasa. [lpoduiakTuka pacnpocTpaHEHUS BHUPYCHBIX
3a00JIeBaHUH.

JdemoHcTpanum:

IToptpetsr: H. K. Konsuos, /. . UBanosckuii, K. A. Tumupsses.

Tabnuue! u cxembl: «Tunsl nuTanusy, «Metadoausm», «MUTOXOHIPUN», « IHEPreTUIECKU 0OMEH»,
«Xnopomnact», «®Dotocunre3d», «Crtpoenue JIHK», «Ctpoenne u ¢yHKuMOHMpoBaHUE reHay, «CHHTE3
Oenkay, «['enermyeckuii xoa», «Bupyce», «baktepumodarm», «CTpoeHHe W KU3HEHHBIM IMKJI BUpYyca
CIINda, 6akrepuodaray, «Permmkanus JJTHK».



O6opynoBanue: moxaenu-anmukamuu «Yasoenue [IHK wu Tpanckpumnmus», «buocuHTe3 Oenkay,
«CtpoeHnue KiIeTku», MoJenb cTtpykTypsl JJHK.

Tema 5. Pa3MHoOKeHNe M HHAUBUAYAJbHOE PAa3BUTHE OPraHU3MOB.

KnetouHblif WK, WM KU3HEHHBIN LUK KieTku. MHTepdasza u mutos. IIporecchl, mpoTekaromue B
uHTepdase. Permukanus — peakius marpuanoro cunresa JIHK. Ctpoenne xpomocoM. XpoMOCOMHBII Habop
— KapuoTun. JIUMIONAHBIN U TalIoOuJHBIA XPOMOCOMHBIE HaOophl. XpomaTuabl. L{uTonornyeckue OCHOBBI
Pa3MHOKEHUS U NHJIMBHU1YaJIbHOTO Pa3BUTHUS OPTaHU3MOB.

Henenne knetku — muto3. Craguun mutosa. [Iporeccel, Mpoucxoasiime Ha pa3HbIX CTaJAUSIX MHUTO3a.
buonornueckuii cMbICII MUTO3A.

[IporpamMmmupyemas rubesnb KJIETKH — alonTo3.

@®opMbl pa3MHOKEHHUSI OPraHU3MOB: Oecronoe U mojoBoe. Bubl 6ecnoiaoro pa3MHOXKEHUS: JIEIeHHE
HA/JBOE, TMOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX, CIIOpoOoOpa3oBaHME, BETEeTATHBHOE pPa3MHOXKCHUE.
HckyccTBeHHOE KIOHUPOBAHUE OPTaHU3MOB, €T0 3HAYCHUE JJI CENECKIINH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOI0rO.

Meito3. Craguu meito3a. Ilpoueccsl, npoucxoadiiue Ha craausx menosa. [loBenenue xpomocoM B
Mmenose. Kpoccunrosep. bruonornyeckuii CMbICI U 3HaYECHUE MEN03a.

lMameTorenes — nporecc oOpa3oBaHMs MOJOBBIX KJIETOK Y dKUBOTHBIX. [10J10BBIE Kee3bl: CEMEHHUKH 1
anyHuKd. OOpa3oBaHue U Pa3BUTHUE MOJIOBBIX KIETOK — raMeT (CrepMaTo30u, sIMieKiIeTka) — CepMaToreHes
u oBoreHe3. OCOOEHHOCTH CTPOCHUS AULEKIIETOK U criepMaTro3ouioB. OmnonoTBopenue. [lapreHorenes.

WunuBuayanbHoe pa3BuTHE (OHTOTEHE3). OMOpUOHAIBHOE pa3BUTHE (AMOpUOreHe3). OJTarbl
AMOPHOHATLHOTO PAa3BUTHUSI Yy TO3BOHOYHBIX JKHUBOTHBIX: JpOOJICHHE, TacTPYJSIIUS, OPraHOreHe3.
[ToctomMOpuoHabHOE pa3BuTHE. TUIBI MOCTIMOPHOHATIBLHOTO PAa3BUTHUS: MPSAMOE, HEMpsiMoe (JIMYMHOYHOE).
Brnusinue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pa3zButue pactenuit. OHTOreHe3 IIBETKOBOT'O PACTEHUS: CTPOCHHE CEMEHH, CTaIMU Pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuist u cxembl: «DOpMBI pa3MHOXKEHHUS OPraHU3MOBY, «J/{BOHHOE OMIIOAOTBOPEHUE Y IIBETKOBBIX
pacteHuii», «BereraTuBHOe pa3MHOKEHUE pacTeHHil», «JleneHue kineTku Oaktepuit», «CTpoeHHE MOJIOBBIX
KJIETOK», «CTpoeHue XxpoMocoMbl», «Kierounsiii nukiy, «Pemmukanus JHK», «Muto3y, «Meiios», «IIpsmoe
U HEMpsIMOE pa3BUTHEY, «['aMeToreHe3 y MICKONMUTAIONIUX U YeoBeKa», «OCHOBHBIE CTAJIUU OHTOTCHE3a.

O6opynoBaHue: MUKPOCKOI, MUKpompenaparsl «CriepMaTo3ouabpl MIESKOMUTAIOIIEToy, «SiexneTka
MJIeKonuTarero», «Kapuoknnes B KJI€TKax KOpeIIKa JyKa», MarHUTHash MOJENb-anruiukanus «Jlenenue
kieTkny», Mmozens JJHK, Moxens meTadaznoit XxpoMOCOMBI.

JlaGopaTopHble U IpaKTHYeCKUEe padoThI:

JlaboparopHas pabora Ne 3. «HabnrogeHne MUTO3a B KJIETKaX KOHUMKA KOPEIIKA JyKa Ha TOTOBBIX
MUKpOIpenaparaxy.

JlabopaTtopHas pabota Ne 4. «/3ydeHue cTpoeHuUs MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpPOIpENapaTaxy.

Tema 6. HaciiencTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amauu reHeTHkKd. Vctopusi pa3BUTHSA T€HETUKH. POJb IUTONOTHU M SMOPUOJIOTHH B
CTaHOBJICHUH T€HETHKHU. BKIag poccUiicKuX U 3apyOeKHBIX YUEHBIX B pa3BUTHE TEHETHKU. MeTO/IbI TeHEeTUKU
(TUOPUAOTOTUUECKHM, IIUTOTEHETUYECKUN, MOJIEKYJISIPHO-TEHETHYECKNI). OCHOBHBIE TEHETUYECKUE TTOHSTHUS.
['eneTrdeckasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpEIIMBaHUH.

3aKOHOMEPHOCTH HACJIeIOBaHUS MPHU3HAKOB, ycTaHOBIeHHble [. Mennenem. MoHorubpumaHoe
CKpellMBaHue. 3aKOH eIUHO00pa3zus THOPUAOB MEPBOro MOKOJNEeHUs. [IpaBuio MOMHUHHpOBaHHS. 3aKOH
pacmieruieHus npu3HakoB. [ munmore3a unctotel ramet. [1oiHOE ¥ HEMOJIHOE JOMUHUPOBAHHUE.

JlurunOpuaHoe CKpelmmBaHue. 3aKOH HE3aBHCHMOTO HACJIeIOBAHUS MPU3HAKOB. LluToreHermdueckue
OCHOBBI TUTHOPUAHOTO CKpEIIMBAaHUSA. AHaIH3UpYIOIIee CKpelluBaHue. Vcronb30oBaHHe aHATH3UPYIOIIETO
CKpEIIUBAHUS [T ONIPE/ICIICHUs TeHOTUIIa 0COOU.

CuernneHHoe HacnenoBaHue nmpusHakoB. Pabora T. MopraHa mo cuenjieHHOMY HacleI0BaHUIO TEHOB.
Hapymienne cuierienust reHOB B pe3yibTaTe KPOCCHHTOBEpa.

XpOoMOCOMHast TEOPHS HACIEICTBEHHOCTH. | eHeTHIeCKue KapThl.



l'enetuka moma. XpOMOCOMHOE OINpeNeNeHHe TMoja. AYTOCOMbBI UM MOJIOBBIE XPOMOCOMBI.
['omMorameTHsble U reTeporameTHele opranu3Mel. HaciienoBanre Mpu3HAKOB, CLETNIEHHBIX C ITOJIOM.

N3menunBOoCTh. BuHIbl HM3MEHUMBOCTH: HEHACIEACTBEHHAs W HacieACcTBeHHas. Ponb cpenpl B
HEHACJIECTBEHHOM HM3MEHYMBOCTH. XapaKTepUCTHKA MOAM(PUKALMOHHOW H3MEHYMBOCTH. BapumanuoHHBIH
pAX ¥ BapuanMoHHasA Kpusas. Hopma peakuuu npusHaka. KosmuecTBeHHbIE U KaU€CTBEHHBIE IIPU3HAKU U UX
HOpMa peakuuu. CBolicTBa MOIU(DUKAIIMOHHOW N3MEHYUBOCTH.

HacnencrBennasi, uian reHOTUNUYECKas, U3MEHYMBOCTh. KoMOMHAaTUBHAs M3MEHUYHUBOCTh. Meio3 u
MI0JIOBOI IpoIiecC — OCHOBAa KOMOWHATHBHON M3MEHUMBOCTU. MyTalioHHast M3MeHUMBOCTh. Knaccudukarus
MYTallMii: TeHHBIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa 1 mpuurHbl MyTanuil. MyrareHusie (pakTopbl. 3aKOH
TOMOJIOTHYECKHX PSAJOB B HacieIcTBeHHOU n3meHunBocTy H. 1. BaBuiosa.

BuesaepHast HaCIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka uenoseka. Kapuorun uenoBeka. OCHOBHbBIE METO/Ibl T€HETUKHU YEJIOBEKA: T'€HEATOTUUECKU,
OJIM3HELIOBBIM,  ITUTOTCHETUYECKUH, OMOXMMHYCCKHUN,  MOJEKYyIspHO-reHeTnueckuidl.  CoBpeMEeHHOE
ONpEJIEJICHUE TeHOTHUIIA: MOJHON€HOMHOE CEKBEHMPOBAHUE, F'€HOTUIMPOBAHHE, B TOM YHUCJIE C IOMOIIbIO
[T[[P-ananu3a. HacnencTBeHHble 3a00jeBaHUS 4elNOBEKa: I'eHHbIE OO0JIe3HH, OOJE3HU C HACJE/ICTBEHHOM
IIPEIPACIIONOKEHHOCTBIO, XpPOMOCOMHBIE Ooisie3HH. ComaThyeckue M reHepaTtuBHble mMyTtanuu. CTBOJIOBbBIE
KJIeTku. [IpuHIMIBI 3710poBOrO 00pas3a >KM3HHM, JUATHOCTUKH, MPOPHIAKTHKH W JICYCHUS TCHETUYECKUX
Oone3nedl.  MeaMKO-TeHETUYECKOE  KOHCYJAbTUPOBaHME.  3HAUE€HHWE  MEIUIMHCKONH  TIeHETUKH B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKUX 3a00JIeBaHUI YeIOBeKa.

JdemoHcTpaumnu:

[Moprpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeen-Pecorckuii, H.
. BaBuiios.

Tabmuipl U cxembl: «MOHOTHOPHUIIHOE CKPEIIMBAHUE U €ro IUTOTEHETHYeCKas OCHOBa», «3aKOH
pacILIeTyieHHUsI ¥ er0 IUTOTEHETUYECKass OCHOBA», «3aKOH YMCTOTHI raMeT», «/[urnbpuaHoe cCKpeuimBaHue,
«luTomornueckre OCHOBBI JUTHOPUIHOTO CKpeIIUBaHus», «Meio3y, «B3aumoaeincTBre alieIbHbIX TEHOBY,
«l'eHeTnyeckue KapThl pPACTEHHI, >XUBOTHBIX U 4elloBeKay, «l'eHeTMka mona», «3aKOHOMEPHOCTH
HACJIEJI0BAHMS, CLEIUICHHOIO € MoJoM», «KapuoTumbl yenoBeka U JKUBOTHBIX», «BUAbl M3MEHUMBOCTHY,
«MomudukanmonHas HW3MEHUMBOCTHY», «HacnemoBanme pesyc-¢akropa», «['eHeTHKa TpyHIm KpOBW»,
«MyTanroHHass ©3MEHYUBOCTBY.

ObopynoBanue: MOJIEIIN-aIIIUKALUN «MoHorubpuaHoe CKPEILMBAaHUEY, «Henonnoe
JOMUHUpOBaHuEe», «JluruOpuaHoe ckpemuBanue», «llepekpéct XxpoMocom», MUKPOCKOI M MHUKpPOIpernapar
«/Ipozopuna» (Hopma, MyTauuu (popmbl KPbLIILEB U OKPACKHU Tela), repOapuil «I'opox moceBHOM».

JlabopaTopHble U MpaKkTHYeCKHe PadoThI:

JlaGopatopnass pabGora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHMOPHJIHOTO M JUTMOPHUIHOTO
CKpEeLIMBaHUA y Ap030(HiIbl Ha TOTOBBIX MUKpOIpenapaTax.

JlabopatopHas pabora Ne 6. «M3yuenne MOAM(PUKAIMOHHOW W3MEHUMBOCTU, TTOCTPOCHUE
BApUALMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBOI».

JIaGoparopHas pabota Ne 7. «AHanu3 MyTtauuii y Apo30(duisl Ha TOTOBBIX MUKpOIpenapaTax.

ITpakTryeckas padora Ne 2. «CocTaBiieHHE U aHAJIU3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenexkuus Kak Hayka W IpoIecc. 3apoKIeHUe CeNeKIuu U qomectukanus. Yuenue H. 1. BaBuiioa o
[EHTpaxX MPOUCXOXKIEHUS U MHOT000pasus KyJIbTYPHBIX pacTeHUH. LIeHTphl NMpPOMCXOXKAECHUS TOMAIIHUX
XKUBOTHBIX. COpT, IOpOIA, IITAMM.

CoBpeMeHHbIE METO/IbI celeKIMU. MaccoBbIil U MHAWBHUYaJbHBIH OTOOpHI B CENEKLUU PAaCTEHUH U
KUBOTHbIX. OIlleHKa »JKCcTepbepa. bIM3KOPOACTBEHHOE CKpelMBaHHe — WHOpuAMHr. Yucras JIUHMUSL.
CkpemnBanue 4YHCThIX JMHHUHA. ['etepo3uc, wim rtubpuaHas cuia. HepoacTBeHHOE CKpelMBaHUE —
ayropuaunr. OrtnanénHas rubpuamszauuss U e€ ycrnexu. VCKyCCTBEHHBIM MyTareHe3 M IMOJy4eHue
NOJIUIUION0B. JIOCTHKEHNS CENEKIIUU PACTEHHH, d)KUBOTHBIX 1 MUKPOOPTraHU3MOB.

buortexHonorus kak oTpacib NPoU3BOJACTBA. [ eHHass UHXKeHepus. DTanbl CO3/1aHNs PEKOMOMHAHTHON
JHK wu TpaHcreHHbix opranu3moB. KiierouHas wuHxkeHepusa. KieTounsle KylbTypbl. MUKPOKIOHAIBHOE



pa3mMHOkeHHe pacTeHuil. KiloHHpoBaHME BBICOKONPOAYKTHBHBIX CEJIbCKOXO35MCTBEHHBIX OpPraHU3MOB.
DKoyiorudeckue u atuaeckue npoosemsl. [ MO — reHeTHYecKn MOANPUITUPOBAHHBIC OPTaHU3MBI.

JleMoHCcTpanuu:

IToprpetsr: H. 1. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmuier u cxembl: kKapTa «LleHTpBI MPOUCXOKACHHUS M MHOTOOOpa3wsi KYJIBTYPHBIX PacTCHHII,
«ITopoapl TOMAaIIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX pacTeHuil», «Otaanénnas rudpuauzanusy», «PaboTsl
akanemuka M. ®. HMBanoBay, «llomummonaus», «OO0BEKTHI OMOTEXHOJOTUNY», «KieTOouHbIE KYIBTYyphl U
KJIOHUpOoBaHUe», «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MYJSDKH TUIOJOB M KOPHEIUIOAOB JUKUX (DOPM U KyIbTYpHBIX COPTOB PAaCTEHUH,
repOapuii «CeabCKOX03HCTBEHHBIC PACTCHUS.

JlabGopaTropHble U NpaKkTHYecKue padoThbl:

Dxckypcusi «OCHOBHBIE METOJIbI U IOCTHIKEHUS CEJIEKIIUU PACTEHUN M KUBOTHBIX (HA CEJIEKIMOHHYIO
CTaHIINIO, IUIEMEHHYI0 (epMy, COPTOHCIBITATENBHBI YYacTOK, B TEIUIMYHOE XO3SICTBO, JIA0OPATOPHIO
arpOyHUBEPCHUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoaronHOHHAA OHOJIOTHA.

[IpennocslIku BO3HMKHOBEHHs 3BOJIOLMOHHOM TEOPHUU. OBOJIIOLMOHHAS TEOpUS U €€ MECTO B
Oouonornu. BriusiHIE HBOTIONMOHHON TEOPUHU HA Pa3BUTHE OWOJIOTUH U APYTHX HAYK.

CupnerenbctBa 3Boitonuu. llaseoHTonornueckue: MOCIEIOBAaTENbHOCTh IOSBIEHUS BUJOB B
[aJICOHTOJIOTUYECKOM JIeToNucH, nepexoaHble GopmMbl. bruoreorpadguueckue: cXoACTBO U paziauuue ¢ayH U
(J10p MaTepUKOB U OCTPOBOB.

DOMOPHOTIOTHYECKUE: CXOCTBA U PA3INYHs SMOPHOHOB PAa3HBIX BHIOB O3BOHOYHBIX. CpaBHUTEIHHO-
AQHATOMUYECKHE: TOMOJIOTMYHbIE, AaHAJOTWYHbIC, PYAUMEHTAPHBIE OpraHbl, aTaBU3Mbl. MOJEKYIsSpHO-
OMOXMMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIIEICTBEHHOCTH M OCHOBHBIX META0OJMUYECKUX IyTeH y Bcex
OpPraHU3MOB.

OpomonmonHas teopus Y. Jlapsuna. IIpennocbulku BOZHUKHOBEHUS JapBUHM3MA. JIBHXKyIME CUIIbI
3BOJIIOIMM BUI0B 110 JlapBUHY (M30BITOYHOE Pa3MHOXKEHUE MTPU OTPAHUYEHHOCTH PECYPCOB, HEONpeAeIEHHAS
U3MEHYMBOCTb, O0phOa 3a CylIecTBOBaHHE, €CTECTBEHHBIH 0TOOD).

Cunternyeckas Teopus sBostorun (CTI) u e€ 0CHOBHBIE OJIOKEHHUS.

Muxkposontornus. [lonynsnus kak eIuHUIA BUIa U 3BOJIOLUY.

JBuxymiye cuisl (akTopbl) 3BOIIOLUHU BUAOB B MpUpoje. MyTallMOHHBIH Ipoliecc 1 KOMOMHAaTUBHAS
U3MEHYUBOCTb. [lonmysiiiMoHHbIE BOJIHBI U Apeiid reHoB. M30msamust 1 MUrparus.

EcrecTBeHHbII 0TOOp — HanpaBsIOIUi GakTop 3BOIOIUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT, OpPraHM3MOB Kak pe3ynbTarT »HBoitouuu. [lpumepsl mnpucnocodbieHuil y
OpraHu3MoB. ApoMOp(O3bl U UAN0AAANITALIUH.

Bun u Bunoo6pazoBanue. Kpurepun Buna. OcHoBHBIE (OpMBI BHI000pa30BaHMs: reorpaguueckoe,
9KOJIOTMYECKOE.

Maxkpoaosmtornusi. @opMbl IBOIIOLMU: (PUIETUYECKAs, TUBEPreHTHAs,, KOHBEPI€HTHAs, MapaljiesibHasl.
Heob6patumocThb 3BOIONINH.

[IpoucxoxaeHne OT HeCHEUUAIU3UPOBAaHHBIX MHpenkoB. Ilporpeccupyromas —crenuanus3amus.
AnanTuBHas paguanys.

JdemoHcTpaumnu:

[Toprpetsr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanescknii, K. M. bap, 3. I'ekkens, O.
Mronnep, A. H. Ceseprios.

Tabmuupel u cxemsl: «Pa3BuTHe opraHuMyeckoro Mupa Ha 3emie», «3apOoJbIIM IM03BOHOYHBIX
KHUBOTHBIX», «Apxeontepukcy, «®Dopmbl O0psObI 3a cymecTBoBaHue», «EcrecTBeHHBI 0TOOPY,
«MHoroo6pa3ue copToB pacTeHHi», «MHOrooopasue mopoja XUBOTHBIX», «llomymsuumny, «MyTarmoHHas
U3MEHYUBOCTH», «Apomop¢o3bl», «WUanoamantauum», «OOmas aereHepauus», <«JIBmxyime cuibl
sBomonun», «Kapra-cxema wmapmpyra mnyrtemectBus Y. JlapBuna», «boppba 3a cCyliecTBOBaHHE»,



«IIpucnocobieHHOCTD OpPraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUE, «IKOJIOTNYECKOe
BHU1000pa30BaHUE.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH, HAOOp IJIOJOB M CEMSH,
Koyiekius «lIpumepsl 3alIUTHBIX MPHCIIOCOOICHUNH y JKUBOTHBIX», Mojelb «OCHOBHBIE HAaNpaBlICHUS
IBOJIOIMY, 00BEMHASA MOJIeNb «CTPOEHUE TOJIOBHOTO MO3Ta MTO3BOHOUHBIX.

buoreorpaduueckas kapra Mupa, KoJuleKus «@DOopMbl COXPAaHHOCTH HCKOMAEMBIX >KUBOTHBIX H
pacteHui», moaenb anmukanus «llepekpéct xpomocomy, BiaxHble mpenaparbl «Pa3Buthe HaCEKOMOTO»,
«Pa3ButuHe nArymkmny, Mukponpenapar «/Ipozodunay (Hopma, mytanuu GopMbl KPbUIbEB U OKPACKH TEJa).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaboparopHas padota Ne 1. «CpaBHeHuUE BUAOB 110 MOPPOIOTUIECKOMY KPUTEPHUIO».

JlaboparopHass pabora No 2. «Omnucanue HPUCIIOCOOJIEHHOCTH OpraHu3Ma U €€ OTHOCHTEIBHOIO
XapakTepay.

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

JloHayuyHble NMPEACTABICHUA O 3apOKICHUU KW3HU. HayuHble rumnore3sl BOSHUKHOBEHMS KM3HU Ha
3emiie: abuoreHes U maHcnepMus. XUMHUYECKasi SBOMIOIMSA. AOUOTEHHBI CUHTE3 OPraHUYECKUX BEIIECTB M3
HEOPraHUYECKUX. OKCHEPUMEHTAIbHOE TOATBEP)KICHUE XUMHUYECKON HBojouuu. HauanbHble 3Tarbl
O6uonoruueckoit 3pomonuu. I'unoresa PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYP U BOSHUKHOBEHHE
npoTOKJIETKH. [IepBble KIIeTKH U UX 3BoNtoNUsA. POPMUPOBAHNE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PasButue xu3nu Ha 3emiie mo spam u nepuojam. Karapxeil. Apxeilickas ¥ MpPOTEPO30MCKasl 3PBHI.
[Taneo3oiickass 3pa u €€ TepUOABl: KEMOPHUICKUM, OpPJOBUKCKUW, CHIIYPUMCKUN, JIEBOHCKHH,
KAMEHHOYT OJIbHBIH, IEPMCKUH.

Me3so3oiickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

Kaitno3oiickas 3pa 1 e€ nepuopl: MajJeoreHOBbIN, HEOT€HOBBIM, AHTPOIIOT€HOBBIH.

XapakTepucTUKa KIMMara U Te0JIOTMYecKuX mpoueccoB. OCHOBHBIE ATAIbl 3BOJIIOLUN PACTUTEILHOTO
U JKUBOTHOIO MHpa. ApoMopdo3bl Yy pacTeHM U XKUBOTHbIX. llosBlieHMe, paclBeT M BBIMUPAHUE TPYII
JKUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpakeHHE 3BOJOLMH. OCHOBHBIE CHUCTEMATHYECKHE TIPYMIIbI
OpraHU3MOB.

DOBoNIOIUS YeloBeKa. AHTPOMOJOrHMs Kak Hayka. Pa3BUTHe NpeACTaBIEHUN O MPOUCXOXKACHUU
yenoBeka. Meronbl n3ydeHMsl aHTponoreHeza. (CXoOacTBa M pa3iMuus YElIOBEKa UM JKUBOTHBIX.
CucremaTnueckoe MOJ0KEHUE YEIOBEKa.

JBmxymue cuibl (pakTopbl) aHTpornorenesa. HacienctseHHas ”3MEHYMBOCTD M €CTECTBEHHBIN 0TOOP.
OO61ecTBeHHBINH 00pa3 KU3HU, U3TOTOBIIEHUE OPYJIUN TPY/la, MBIIJIEHUE, PEYb.

OcCHOBHBIE CTaguU WM BETBH HBOJIIOLMH YEJIOBEKA: aBCTPAJONUTEKH, YenoBek ymenbli, YenoBek
NpAMOXOIALIMK, YenoBek HeaHaepTalbCKkui, YenoBek pasymHblii. HaxoIKu MCKOMaeMbIX OCTATKOB, BpEMs
CyIIIECTBOBaHUS, 00JIACTh PACTIPOCTPAHECHHS, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

Yenoseueckue pacsl. OCHOBHBIE OOJIBIINE PAchl: €BpONEOnaHAs (€Bpa3uiicKasi), HErpo-aBCTPaIOUHAS
(9KBaTOpHANIbHAs), MOHTOJIOMIHAs (a3UaTCKO-aMepuKaHcKasi). UepTsl MPUCIIOCOOIEHHOCTH IMpeACTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBUAM CyllecTBOBaHUA. EquHCTBO yenoBedeckux pac. Kputuka pacusma.

JdemoHcTpauuu:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Omapun, C. Muinep, I'. FOpu, Y. lapBuH.

Tabmuuel u cxembl: «Bo3HukHoBeHHe CONHEYHOH cHCTEMBbl», «Pa3BUTHE OPraHUYECKOTO MHpPay,
«PacturenbHast kierka», «KuorHas knerka», «lIpokapmornueckas kierka», «COBpEMEHHasl cUCTEMaA
OpraHMYecKoro Mupa», «CpaBHEHHE aAHATOMUYECKHMX YEPT CTPOEHHUS YellOBeKa U YelOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NAJIEOHTOJOTHYECKMX HAXOJOK TPEIKOB COBPEMEHHOTO YEJIOBEKay,
«/IpeBHeiimne monn», «pesHue moan», «llepsie cOBpeMeEHHbBIE TIOANY, «Y€T0BEUECKHUE PACHI».

Ob6opynoBanue: Mymspku «lIpoucxoxneHue uenoBekay (OIOCTBI aBCTPAJONMUTEKa, MUTEKaHTPOIA,
HeaHJepTaliblla, KPOMaHbOHIIA), CIENKU WM H300pakeHUs KaMEHHBIX OpYyIUN IMEepBOOBITHOIO 4YeJIOBEKa
(xkaMHHU-yoOMNIephl, pyOuisia, ckpebia), reoXpoHONOornueckas Tabauna, KojuleKius «@DopMbl COXPaHHOCTH
MCKOMAaeMbIX KUBOTHBIX U PACTEHUI».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



[Ipaktnueckass pabora Ne 1. «M3yueHme HCKOMAeMbIX OCTATKOB PACTEHUH M IKUBOTHBIX B
KOJUTEKLIHSAX .

OKCKypcHusi «DBOJIIONMS OpPraHUYecKoro wmupa Ha 3emie» (B €CTECTBEHHO-HAyYHBIM WIIH
KpaeBeAUECKUi My3eil).

Tema 3. Opranu3mbl 4 OKpY:Kalolas cpea.

DKoJIoTHSl Kak Hayka. 3aJayd M pa3fenbl 3KOJOTHU. MeTonabl SKOJOTMYeCKHX HCCIeAOBaHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl 0OuTaHNUs OPraHU3MOB: BOAHAS, HA36MHO-BO3IyIITHAS, IOYBEHHAsI, BHYTPUOPTaHU3MEHHAs.

Okonorudeckue pakropsl. Knaccudukarus sxonorndeckux GpakTopos: abnoTuueckue, OMOTHIESCKHUE U
aHTponoreHHsle. JlelicTBre 3K0I0rnYeckux (PakTopoB Ha OPraHU3MBI.

Abuotnyeckue QakTophl: CBET, TemrepaTypa, BiaxHocTh. @Dortonepuomusm. Ilpucnocobnenus
OpPTraHU3MOB K JICHCTBHIO aOMOTHYECKUX (PaKTOPOB. BHOJIOTHUECKUE PUTMBI.

buotnueckue ¢akropel. Bumbl OHOTHUECKHMX B3aWMOJEHCTBHNA: KOHKYPEHLUS, XHUIIHHUYECTBO,
cumOuo3 u ero Qopmbel. I[lapasuTusMm, Koomepanusi, MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaXJICOHUUYECTBO). AMEHCAINU3M, HeTpanu3M. 3HaueHre OMOTHYECKUX B3aMMOJCHCTBHIM ISl CyIIECTBOBAHUS
OpPraHU3MOB B IIPHUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XaPaKTEPUCTUKH MOMyssui. OCHOBHBIE MOKAa3aTeNd TMOMYJISIHUA: YHCICHHOCTbD,
IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, MPUPOCT, MUrpanus. JlMHaMHKa YHUCICHHOCTH MOMYJISIUU U &
perysuus.

JdemoHcTpaumnu:

[optpetsr: A. 'ymbonbar, K. @. Pynse, 3. I'ekkens.

Tabmuet u  cxembl: kapra «lIpupomnsie 30HB 3emnu», «Cpenpl OOUTaHHS OPraHU3MOBY,
«Dotonepuoguzmy», «llomynsauun», «3aKOHOMEPHOCTH pOCTa YHCIEHHOCTH MOMYNSUMH HHDY30pUu-
Tyenskny, «[lumessie nenm.

JlaGopaTopHble U IPaKTHYeCKUEe PadoThI:

JlaboparopHas padota Ne 3. «Mopdonornueckre 0cCOOEHHOCTH PACTECHHM U3 PA3HBIX MECT OOUTAHUSY.

JlaGoparopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[IpakTuueckas padora Ne 2. «Iloacuér mIoTHOCTH NOMYJIALUNA pa3HbIX BUIAOB PACTEHUN».

Tema 4. CooO1ecTBa U IKOJI0rHYECKHE CUCTEMBI.

CoobmiectBo opraHu3smMoB — OuoneHo3. CTpykTypbl OuHOLlEeHO3a: BHMJOBas, NPOCTPAHCTBEHHAS,
Tpoduueckas (nuuienas). Bunpl-nomuHanTel. CBs3M B OHOLIEHO3E.

Okojoruueckue  cucreMbl  (3kocuctembl). [loHstme 00 3kocuctemMe U OHMOreOlEHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBI SKOCHCTEMBI: TIPOYIIEHTHI, KOHCYMEHTBI, pelylleHThl. KpyroBopoT BemecTs
U MOTOK 3HEpPIruu B 3KocHucTeme. Tpoduueckue (NHILEBbIE) YPOBHH SKOcHCTeMbl. [IuIieBble Lenu U ceTu.
OCHOBHBIE TIOKa3aTeNIM HKOCHUCTEMBbI: OmoMacca, MPOAYKIHS. DKOJOIMYECKHE MUPaMUAbL: NPOIYKIIHH,
YHCIICHHOCTH, OnoMacchl. CBOMCTBA DKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJISIHS, pa3BuTHe. CyKIeccusl.

[TpupoaHbIe SKOCUCTEMBI. DKOCHCTEMBI 03€p B peK. DKOCUCTEMa XBOWHOTO I NIMPOKOJIUCTBEHHOTO
jeca.

AHTpONIOTEHHBIE ~ JKOCHCTEMBI.  ATrposKocucTeMbl.  YpOoskocuctembl.  buomormueckoe  u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak (Qaktop ycroumBoctH dKocucTteM. CoxpaHeHHEe  OHOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuazackoro o 6uocgepe. I'panulisl, coctaB u cTpyKTypa ouochepsl. )KuBoe BeiecTBo
u ero ¢yakuuu. OcobeHHocTH OHochepsl Kak T100adbHOW 3KOCUCTeMbl. J[MHaMHU4yeckoe paBHOBECHE M
obOpaTHas cBs3b B Ouocdepe.

KpyroBopotsl BemiecTB U OMOr€OXMMUYECKHE IMKIIBI AJIEMEHTOB (yriiepoja, a3oTa). 30HAJbHOCTh
ouochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuecTBO B Ouocdepe 3emnu. AHTPONOTeHHbIE u3MeHeHHs B Ouocdepe. I[nmobanbHbIE
JKOJIOTHYECKHE TPOOIIEMBI.



CocymecTBoBaHue mnpupoabl M 4yenoBedecTtBa. CoxpaHeHMEe OMOpa3HOOOpa3us Kak OCHOBA
ycrounBoctd  Ouocdeprl. OCHOBa PpalMOHAIBHOTO YIPABICHHUS MPUPOJHBIMH peCcypcaMH U HX
ucnonb3oBaHue. JloCTHKEHHs OMOIOTUU M OXpaHa IPUPOIbI.

JdemMoHcTpanum:

[Toprpetsr: A. [Ix. Tencinu, B. H. Cykaués, B. . Bepnaackuid.

Tabmuuelt u cxemel: «[IumeBsle nenu», «buoneHo3: coctaB U CTpyKTypa», «lIpupoansie
coobuiectBa», «llenn nutaHus», «Okojoruueckas nupamuaa», «buocdepa m uyeroBek», «IKocucreMa
HIMPOKOJIMCTBEHHOIO Jieca», «DKOCHCTEMa XBOMHOro Jieca», «buoneHo3 BopoéMmay, «ATrpOLEHO3»,
«IIpumepHBIE aHTPONIOTEHHBIE BO3AEHCTBUS Ha PUPOAY», «BaxxHelIne HCTOYHUKHU 3arpsi3HEHUs BO31yXa U
IPYHTOBBIX BOI», «llouBa — BakHeHmIas cocraBistomas Ouochepb», «DakToppl Aerpajaluy IMOYBY,
«[lapHukoBblii 3hdexTy», «PDakTopbl PaAMOAKTUBHOIO 3arpsizHeHHs Ouocgepsl», «OOmas CTpyKTypa
o6uocheprr», «Pacmpoctpanenue xu3zHu B Ouochepe», «O30HOBBI dKkpan Ouocheps», «KpyroBopot
yraepojaa B 6uocheper, «KpyroBopoT azora B puUpoae».

Ob6opynoBanue: Mozenb-aniuiMkanus «TunuuHsle OUOLEHO3bD», repbapuit  «PacTurenbHbIE
cooOuiecTBa», Koiiekuuu «buoueHnos», «Bpeaurenn BaKHEMIIMX CEIbCKOXO3AHCTBEHHBIX KYJIBTYpY,
repOapuy U KOJJICKIIMH PACTEHUH U )KMBOTHBIX, IPUHAJICKAIINE K PA3HBIM SKOJIOTUYECKHM IPYIIIaM OJHOTO
Buaa, Kpacnas kuura Poccuiickoit denepanuu, n3o0pakeHus: OXpaHsIeMbIX BUI0B PACTEHUN U )KUBOTHbIX.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

Cornacno ®I'OC COO, ycranaBiuBarTCs TpeOOBaHMSA K pe3yiabTaTaM OCBOSHHS OOyYaroIIUMUCS
IpOrpaMM CpeHEero o0IIero oopa3oBaHMs: JINYHOCTHBIM, METAIIPEIMETHBIM M IIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JAMYHOCTHBIX pE3ylbTaTOB OCBOCHHUS MpeameTra «bHONIOTHS» BBIIEICHBI CIEAYIOININe
COCTaBIISIFOLINE: OCO3HAHHE OOYYAIOIIMMHUCA POCCHUICKON TIpaKAAHCKOW HWACHTUYHOCTH — TOTOBHOCTU K
CaMOpPa3BHUTHIO, CAMOCTOSITEIIBHOCTH M CaMOOIPEICICHUIO, HAJIMYUEe MOTHBAIIMM K OOYYCHHIO OWMOJIOTHH,
[eJICHANIPABICHHOE DPAa3BUTHE BHYTPEHHHX YOEXKIACHUN JTUYHOCTH HA OCHOBE KIIFOYEBBIX IIEHHOCTEH U
UCTOPUYECKHUX TPATUIUN pa3BUTHS OWOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOY4YarOIINXCS
PYKOBOJCTBOBAaTbCA B CBOEH JEATENHHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTaHOBKAaMH, MPHUCYIIMMH CHCTEME
OMOJIOTMYECKOr0 00pa30oBaHUs, HaJUYHE JKOJOTMUYECKOTO MPAaBOCO3HAHMS, CIIOCOOHOCTU CTaBHUTHh IEIU U
CTPOUTDH KU3HCHHBIC IIJIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMs Npeamera «buonorus» MOCTUraloTCs B €AMHCTBE y4eOHOW U
BOCIIUTATEIHLHONW JESITENFHOCTH B COOTBETCTBUHM C TPAIUIIMOHHBIMH POCCUUCKHUMH COIMOKYJIbTYPHBIMH,
HCTOPUUYCCKUMHU N AYXOBHO-HPABCTBCHHBIMHU LICHHOCTAMU, IIPUHATBIMU B 06HIGCTBC MpaBujiaMi U HOpMaMU
MOBEJICHUSI M CIIOCOOCTBYIOT MpOIECCaM CaMOTIO3HAHHWS, CAaMOBOCIHUTAHUS M CaMOPa3BUTHS, Pa3BUTHS
BHYTPEHHEH TO3UIMK JUYHOCTH, MATPUOTHU3MA, YBAKEHHSI K 3aKOHY M TPaBOMOPSAIKY, YEIOBEKY Tpylda U
CTapuieMy TMOKOJIEHUIO, B3aUMHOTO YyBa)KEHUsS, OEpPEKHOrO OTHOIICHUS K KYyJIbTYpHOMY HACIEOHIO U
TpaauLMsAM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickon denepannn, NpUpoOAEe U OKPYKAKOIIEH cpeae.

JIn4HOCTHEIE PE3YIbTATBI OCBOCHUA y‘—Ie6HOFO npeamMera «buomorusy JOJIKHBI OTpaKaTb T'OTOBHOCTH
U CIIOCOOHOCTH OOYyYarouuxcs PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHONW BHYTPEHHEW MO3UIMEH JMYHOCTH,
CUCTEeMON IICHHOCTHBIX OpHUEHTAIlMii, TIO3UTUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIINX
TPpaAULIUOHHBIM HEHHOCTAM pOCCHﬁCKOFO O6HICCTBa, pacliupC€HUE IKHU3HCHHOI'O OIlblITa MW OIbITa
JESATETLHOCTH B IIPOIIECCE PeaTN3allid OCHOBHBIX HAMPAaBIEHUN BOCIIUTATEILHOMN JACSITEIIBHOCTH, B TOM YHCIIC
B YaCTH:

1) rpaKIaHCKOTr0 BOCITUTAHUS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMU O00YUAIOIerocsi Kak akKTUBHOTO M OTBETCTBEHHOTO WJIEHA
POCCHICKOTO O0IIIEeCTBA;

OCO3HAHUEC CBOUX KOHCTUTYLIMOHHBIX ITPaB U O6$I3aHHOCTeI\/'I, YBAXXCHHUEC 3aKOHA U IIPaBONoOpAaKa;



TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATENIbHOCTH MpPHU CO3AAHUU YyYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX M MO3HABATEIbHBIX 3a/1a4, BHIOJIHEHUU OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OIpPEAEATh COOCTBEHHYIO MO3ULIMIO MO OTHOILLIEHUIO K SBJICHUSM COBPEMEHHOM KU3HU U
OOBICHATH €€;

YMEHHUE YYUTHIBATh B CBOUX JICUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOI'O B3aMMOJICUCTBUS JIIOACH C
pa3HbIMH YOKACHUSIMH, KYJIbTYPHBIMU [IEHHOCTSIMU M COIL[MAJIbHBIM MOJI0KEHHEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOIECCE COBMECTHOTO BBINOJHEHUS Y4€OHBIX, TO3HABATEIbHBIX U
HCCJICIOBATEIILCKUX 3aJ1a4, YBAKUTEIBHOTO OTHOIICHHUS] K MHCHHIO OIMOHEHTOB MPHU OOCYKIEHUU CHOPHBIX
BOIIPOCOB OMOJIOTUYECKOTO CO/ICPIKAHMUS,

TFOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOU JEATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(hOPMUPOBAHHOCTh POCCUUCKON T'PAXKTAHCKOW HICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K CBOEMY
HapoAdy, YyBCTBa OTBETCTBEHHOCTH Iepen PonuHON, ropaocTu 3a cBOW Kpai, cBOO PoauHy, CBOM S3BIK U
KYJIbTYpPY, IPOILIOE U HACTOSAIIEE MHOIOHALIMOHAIBLHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJIHOMY HACIEAMI0 U aMATHUKAM MPUPOJIbI, JOCTUKEHUIM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHWBATh BKJIAJ] POCCUUWCKHX YYEHBIX B CTAHOBJICHHEC W pa3BUTHE OWOJIOTHH,
MOHMMAaHUS 3HAa4eHHs] OMOJOTUU B TMO3HAHUHM 3aKOHOB MPUPOJIBI, B JKU3HM YENOBEKA M COBPEMEHHOTO
00I111eCTBA;

uaeiHas yOeKIEHHOCTh, TOTOBHOCTh K CIY)KEHUIO W 3ammre OTedecTBa, OTBETCTBEHHOCTH 3a €r0
cynp0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE AYXOBHBIX IEHHOCTEH pOCCUICKOr0 HApOa;

c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBEACHHSI,

CIIOCOOHOCTh OIICHMBATh CHUTYAallMI0 W TPUHUMATH OCO3HAHHBIC PEIICHUS, OPUEHTHUPYICh Ha
MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYAYIIIETo;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJUTENSAM, CO3/IaHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO MPUHATHUS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TPAIULHUIMHU HapoaoB Poccuu;

4) 3cTeTUYEeCKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAs SCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA,
CHopTa, Tpy/Ja, 0OIECTBEHHBIX OTHOIICHUI;

MMOHUMAaHUE SMOITMOHAIIBHOTO BO3JACHCTBUS KUBOW IPUPOBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPDQKEHHMIO B Pa3HbIX BUAAX HMCKYCCTBA, CTPEMJICHHE MPOSBIATH KayecTBa
TBOPYECKOM JINYHOCTH;

5) ¢usnueckoro BocnuTaHUs, (POPMUPOBAHUS KYJILTYPbI 310POBbSI M 3IMOIMOHAJIBLHOIO
Os1aronosyqusi:

MMOHMUMAaHKE U peallu3alus 3JJ0POBOr0 U 0€30MacHOro 00pasa KU3HHU (3I0pOBOE MUTAaHUE, COOIOICHNE
TUTUEHUYECKUX TMPaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTAbIXa, peryinspHas ¢uznueckas
aKTHUBHOCThH), O€PEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS] K COOCTBEHHOMY (DM3UYECKOMY U
TICUXUYECKOMY 3/I0POBBIO;

MOHMUMAaHWE IICHHOCTH NPaBWJ HMHIUBUAYaTbHOTO M KOJUICSKTUBHOTO O€30MAacHOTrO TIOBEICHUS B
CUTYAIUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TIOCIICJICTBUM U HENPHUATHUS BPEIHBIX MPHUBBIYCK (YIMOTPEOICHHs aIKOTOJIsI, HAPKOTHUKOB,
KYpEHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYIAOTIO0HE;

TOTOBHOCTh K AaKTHUBHOM JIESITEIbHOCTH TEXHOJOTMYECKOM U COLMAIBbHOM HalpaBJIEHHOCTH,
CIOCOOHOCTH UHUITUUPOBATH, TUIAHUPOBATh U CAMOCTOSITEIILHO BBITIOJHITH TAKYIO IESITEIIbHOCTD;

WHTEpEC K pa3auvHbIM cdepam mpoecCHOHATBHON NEeATebHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN
BBIOOp Oymymieit mpodeccuu U pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIIIAHBI,



TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHMIO HA NIPOTSHKEHUU BCEH KU3HM;

7) 3K0OJI0rM4eCcKOro BOCIMTAHMS:

9KOJIOTMYECKHU 11eJIeCO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3emiie, OCHOBE €&
CYILIECTBOBAHUS;

MOBBIIIICHUE YPOBHS AKOJIOTHMUYECKON KyIbTYphI: MPUOOPETCHUE OIBITA IIAHUPOBAHUS IMOCTYIKOB U
OLICHKH UX BO3MOXHBIX IIOCIIEICTBUM JIJIs1 OKPYXKAIOILLEH CPEIbl;

OCO3HaHHUeE TN100aIbHOr0 XapaKkTepa dKOJOTHYECKUX MPOoOieM U MyTeil UX pelIeHHUs;

CIIOCOOHOCTBh HCITIOJIB30BaTh MPUOOpETacMble TPU H3IYYCHUH OUOJIOTUU 3HAHWS W YMEHUS MpHU
penieHnu nmpo0eM, CBSI3aHHBIX C PAIlOHATBHBIM MTPUPOIONOIBE30BaHNEM (COOIOICHHUE TPABUIT TIOBEICHUS B
pUpOJie, HAPABICHHBIX Ha COXPAaHEHHE PAaBHOBECHS B SKOCUCTEMAaX, OXPaHy BHIOB, SKOCHUCTEM, Onochepsl);

AKTUBHOE HENpPUATHE ACHCTBUM, NPUHOCIIIMX BpEl OKPYKAIOIIEH NPUPOAHOW Ccpele, yMEHHUE
MPOTHO3MPOBATh HEOJIATONPHUATHBIE OSKOJOTUYECKHE TOCIEACTBHS IPEANPUHUMACMBIX JCHCTBHIA U
npeaoTBpaniaTh ux;

HaJU4he Pa3BUTOrO SKOJIOTMYECKOTO MBILUICHUS, SKOJOTMYECKOW KYJIbTYpPBI, OIbITA JAEATEIbHOCTH
3KOJIOTUYECKOW HANPABIEHHOCTH, YMEHUSI PYKOBOJCTBOBAaThCA MU B II0O3HABATEIbHON, KOMMYHUKAaTUBHOMN U
COLMAIIBHOM TMPAKTUKE, TOTOBHOCTM K YYACTUIO B [MPAKTUYECKOW JEATEIIBHOCTU 3KOJIOTMYECKOMN
HaIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOr0 O3HAHUS:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00111eCTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIETYPHOM MHPE;

COBEPILEHCTBOBAHUE SI3bIKOBOM M YUTATENbCKOM KYyJIbTYpbl KaK CpPEACTBA B3aUMOJCHCTBUSI MEXKIY
JIOJIBMU U TTO3HAHUS MUDA;

MMOHMMAaHHUE CIEIU(PUKNA OMOJIOTHH KaK HAyKH, OCO3HAHUS €€ poiu B (DOPMHUPOBAHHH PAIHOHATBHOTO
HAy4YHOT'O MBIIIUICHHS], CO3/IaHUM IIEJIOCTHOTO MPECTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O EIUHCTBE
OPUPOJBI, YelIOBeKa M OOIIeCTBA, B IO3HAHUHM MPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUU MpodiieM
COXpaHEHHUs IPUPOIHOTO PABHOBECHS;

yOSKIAEHHOCT, B 3HAYMMOCTH OHWOJIOTUH JUISI COBPEMCHHOW IMBIIIM3ALNMU: OOECIECUYCHUS HOBOTO
YPOBHSI Pa3BUTHSI MEIUIIMHBI, CO3JaHUE TEPCHEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX pEIIaTh PECypCHbIE
npoOJieMbl pa3BUTHS YENOBEUECTBA, MOMCKA MyTeH BBIXOJAa M3 TIIOOATBHBIX HKOJIOTUYECKUX MPOOIEM U
obecrnievyeHus rnepexoa K yCTOMYMBOMY Pa3BUTHIO, PAIIHOHATBHOMY HCIIOIB30BAHHIO MPUPOTHBIX PECYPCOB U
(GhOpMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HH;

3aMHTEPECOBAHHOCTD B MOJYyYE€HWU OMOJOTUYECKHX 3HAHUW B IESX MOBBIIMICHUS OOIIEH KYJIbTYPHI,
€CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTAaBHOM YacTu (yHKIIMOHATHHOW TPAMOTHOCTHU OOYyYarOUINXCS,
dbopMupyeMoii pu U3ydyeHUu OUOJIOTHH;

MMOHUMAHUE CYITHOCTH METOJOB IO3HAHUS, UCIOIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCIIOJIb30BaTh TOJlydaeMble 3HAHUS JJIs aHalu3a W OOBICHEHUsS SBJICHHH OKPYXKAIOIIEr0 MHpa U
MPOUCXOSAIINX B HEM M3MEHEHUH, yMEeHUE JIeTIaTh 000CHOBaHHBIE 3aKIIOYEHHS] HA OCHOBE HAayYHBIX ()aKTOB
Y UMEIOIINXCS JAHHBIX € LENbI0 MOJIYYeHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO HCIOJIb30BaTh OWOJIOTHYECKHE 3HAHUS IS PEHIeHUs MpobjieM B
peaTbHBIX KU3HCHHBIX CUTYAIHIX;

OCO3HaHUE IIEHHOCTH HAyYHOM JIEATEeNIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO H
MCCIEeI0BATENBCKYIO IESITENIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHUI0O M CaMOOOpa30BaHUIO, K AaKTHBHOMY
MOJTYYCHHUIO HOBBIX 3HAHUH IO OMOJIOTHU B COOTBETCTBHUH C KU3HEHHBIMHU TIOTPEOHOCTSIMHU.

METANIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yabTaThl OCBOCHUS Y4eOHOTO TpeameTa «bUoNorus BKIIOYAIOT: 3HAYUMBIE IS
GbopMHUPOBaHHUST MHUPOBO33PECHUSI OOYJAIONTUXCS MEKIUCIUTIMHAPHBIE (MEXKIPEIMETHbIE) OOIIeHayIHbIC
MOHSTUS, OTPAXKAIOU[ME IIEJIOCTHOCTh HAYYHOW KapTHHBI MHpa H CHEUU(PUKY METOJO0B TO3HAHUSA,



UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, HEPIHUs, SIBJICHUE, MPOIIECC, CUCTEeMa, HAyYHBIH (akT,
NPUHLIAI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOopus, HCCIeJ0BaHuEe, HaONI0JACHUe, HW3MEpEeHue,
SKCIIEPUMEHT U JPYruX), YHHUBEpcajbHble Yy4yeOHble JeHCTBUS (IIO3HABATENbHbIE, KOMMYHHKATHUBHBIE,
perynsTuBHbIE), oOecneunBapmue QGopmMupoBaHue (HYHKIMOHAILHONM TPAMOTHOCTH U COIHAIBHOM
KOMIIETCHIIMH 00YUYaIONIUXCsl, CIIOCOOHOCTh 00YUYaIOIUXCSI UCTIOIB30BaTh OCBOCHHBIC MEXIUCITUTUTHHAPHBIC,
MHUPOBO33pEHYECKUE 3HAHUS M YHHUBEpCalbHbIE ydeOHbIE NEWUCTBUA B II03HABATEIbHOW U COLMATBHON
MPaKTHKE.

MeTtanpeaMeTHble pe3yibTaThl OCBOCHHS IMPOTPAMMBI CPEAHETO OOIIero oOpa3oBaHHS JOJIKHBI
OTpaXkaTh:

OBiajeHne YHMBEPCAIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO (POPMYITUPOBATEH U AKTyaIH3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

WCIOJIb30BaTh MPU OCBOCHWU 3HAHWK NPUEMBI JIOTHUYECKOTO MBIIIICHUS (aHaiM3a, CHHTE3a,
cpaBHEHHUs, Kiaccudukanuu, o00OIIEeHHs), PACKPBIBATh CMBICT OWOJIOTHYECKUX TOHITHH (BBIACIATH HX
XapaKTepHbIe MPU3HAKHU, YCTAHABIUBATH CBSI3U C IPYTHUMHU ITOHSATHSIMH);

OTIPECIATh I[ETH JEATSNLHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JOCTHUKCHHS, COOTHOCHUTH
PE3YNIBTATHI ITEIILHOCTH C TTOCTABICHHBIMHU IEIISIMH;

HCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS ISl 00bsICHEHUS (DAKTOB U SIBJICHHI KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYXKICHUS (MHIYyKTHUBHBbIC, JACIYKTUBHBIC, IO AaHAJOTUHU), BBISBIATH
3aKOHOMEPHOCTH H IIPOTUBOPEUUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYTUPOBATH BBIBOJIBI U 3AKITFOUCHUS;

MIPUMEHSITh CXEMHO-MOJICIILHBIC CPEACTBA JIJISl IPEICTABIICHUS CYIIECTBEHHBIX CBS3CH M OTHOIIICHUH B
U3y4aeMbIX OMOJIOTUYECKUX OOBEKTax, a TakKe MPOTUBOPEUYHMI Pa3HOTrO POja, BBIIBICHHBIX B Pa3IMYHBIX
MH(GOPMAIMOHHBIX UCTOYHUKAX;

pa3pabareiBaTh IUTAH pEHICHHS NPOOJIEMbI C y4YETOM aHalM3a HMMCIOIIMXCS MATePHAIBHBIX H
HEMaTCPUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JESITENHbHOCTb, OLEHHUBATH COOTBETCTBHE PE3YyJIbTaTOB LIEJSAM, OLIEHHWBATh
PHUCKU TIOCTIEACTBUIN JESTENbHOCTH;

KOOPJIMHHUPOBAThH M BBIMIOJIHATE PA0OTY B YCIOBHSX PEAIbHOTO, BUPTYaIbHOTO U KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILIEHUE MPU PELICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a30BbIe HCCIEI0BATEILCKHE TeHCTBHUS:

BJIQJICTh HAaBBIKAMH YI€OHO-HCCIICIOBATEIILCKON M MMPOCKTHON JIEATEIHbHOCTH, HABBIKAMHU Pa3pEIICHUS
po0JIeM, CIIOCOOHOCTBIO W TOTOBHOCTBIO K CAMOCTOSITEITLHOMY TIOMCKY METOJIOB PEHICHUS MPAKTHUYSCKHUX
3a/1a4, MPUMEHEHHIO PAa3TUYHBIX METOJIOB TIO3HAHMUS,

WCIOJIb30BaTh pa3jMyYHble BUABI JACSITEILHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIpETAIHH,
npeoOpa3oBaHNI0 W TPUMEHEHUIO B YUYCOHBIX CHTyalMsIX, B TOM YHCJIE TPU CO3JaHUU Y4eOHBIX U
COIMAJILHBIX TIPOCKTOB;

(dbopMUpOBaTh HAYYHBIA THUIl MBILIUICHUS, BIAJETh HAYYHOW TEPMUHOJIOTHEH, KIIOUEBBIMU MMOHATUSIMHU
U METOJaMH;

CTaBUTHh W (POPMYITHPOBATH COOCTBEHHBIC 33J[a4ll B O00pPa30BATEIHHON ICSATEILHOCTH W YKU3HEHHBIX
CUTYAITUSX;

BBISIBJISITh TPUYMHHO-CICICTBEHHBIC CBS3M M aKTyalH3WpOBaTh 3a/lady, BBIIBUraTh TUIIOTE3y €&
pelleHus, HaXOUTh apTyMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX YTBEPXKIECHUH, 3a/1aBaTh MMapaMeTpbl U KPUTEPUU
peIICHHUS;

aHAJIM3MPOBATh TIOJYUYCHHBIC B XOJIC PEIICHUS 3aJa4d Pe3yJIbTaThl, KPUTHUECKHA OIICHWBATH HX
JIOCTOBEPHOCTbH, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OIEHKY HOBBIM CHTYAIIUSIM, OIIEHUBATH MPHUOOPETEHHBIN OIBIT;

OCYIIECTBISTh  II€TICHANPABIEHHBI TIOMCK TE€pPeHoca CPEeACTB U CIOCOOOB  JIEHCTBUS B
poeCCHOHAIBHYIO CPEY;

YMETh MMEPESHOCUTH 3HAHUS B MTO3HABATEIIBHYIO U MIPAKTHYECKYIO 00JIACTH KU3HEACSITSILHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTei;



BBIIBUT'aTh HOBBIE MJI€W, NPEJIaraTb OPUIHMHAJIBHBIC MOIXOABI U PEIICHHUs, CTaBUTh HPOOJIEMbl U
3ajjauyl, JOIMyCKAIOIUE aJIbTEPHATUBHBIE PELICHHUS.

3) padora ¢ undopmanmei:

OpPHEHTUPOBATHCSI B PA3IMYHBIX HCTOUYHHMKAX HHpopManuu (TEeKCTe y4yeOHOro mocoOusi, Hay4dHO-
HOMYJSIPHOM JHUTEpaType, OMOJIOrMYECKHX CIIOBApSX M CIPABOYHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B
WutepHere), aHanM3MpoBaTh HMHMOPMAILMIO pPA3JIUMYHBIX BHJOB M (HOpPM MpPENCTABICHUS, KPUTHYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTUBOPEUUBOCTbD;

(opMyIHpOBAThH 3aMPOCHl U MPUMEHATH PA3IMYHBIE METOBI MPH MOUCKE M 0TOOpE OMOIOTHYECKOM
uH(pOpMaIMK, HEOOXOUMOH JIJISl BBITIOJIHCHUS yU4eOHBIX 3a/1a4;

npuooOpeTaTh ONBIT  HCIOJIb30BAaHUS MH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHUH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIIOJIb30BAHUS PA3JINUHBIX [IOMCKOBBIX CHCTEM;

CaMOCTOSITENIPHO BBIOMpAaTh ONTHMAJIbHYIO (OpMY MpEACTaBIEHUS OMOJIOTMYECKON HH(POpMALUU
(cxembl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U APYTOe);

UCIOJIb30BaTh HAy4HbIN S3bIK B KAayecTBE CpeJCTBa Mpu pabore ¢ OHoNornyeckor uHpopmauuei:
OPUMEHATh XUMHMYECKHe, (PU3MYECKHEe W MaTeMaTHYeCKHMEe 3HAaKu M CHMBOJIBL, (hopMyibl, abOpeBUaTypy,
HOMEHKJIaTypy, UCIIOJIb30BaTh U MPEOOPa30BHIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISATHOCTH;

BJIQJIETh HAaBBIKAMHM DPAcCIO3HABaHHWA W 3aIIUTHl MHPOpManuu, WH(GOPMAIMOHHON Oe30macHOCTH
JUYHOCTH.

OgJiajieHNe YHUBEPCAIbHBIMM KOMMYHUKATHBHBIMM el CTBHSIMU:

1) o61menmue:

OCYIIECTBIISITh KOMMYHHKAIIMM BO BceX cdepax >KM3HM, AaKTUBHO YYacTBOBAaTh B JHAJIOTE WIIU
JUCKYCCHM 110 CYILECTBY OOCyXJaeMoi TeMbl (yYMEHME 3ajjaBaTh BOIPOCHI, BBICKA3bIBATh CYXIAECHUS
OTHOCHUTEJIBHO BBINIOJIHEHUs MpeAaraeMoi 3aJlaud, yYUThIBaTh WHTEPECHl U COTJIAaCOBAHHOCTb IO3MLIUH
JPYTUX YYaCTHUKOB JAUAJIOTa WIN JUCKYCCHN);

pacrio3HaBaTh HeBepOaJbHBIE CpEACTBa OOMIEHUS, TOHMUMATh 3HAYCHHE COIMAJIBHBIX 3HAKOB,
HPEANOCHIIOK BOBHUKHOBEHUS! KOH(DIMKTHBIX CUTYyallUi, YMETh CMATYaTh KOH(QIUKTHI U BECTU NEPErOBOPHI;

BJIaJIeTh Pa3IMYHbIMU CIIOcOOaMU OOIIEHUS U B3aUMOJEHCTBUS, IOHUMATh HAMEPEHUS JPYTUX JIOAEH,
NPOSIBJIATH YBAXHUTEIHHOE OTHOUICHHE K COOECeHHKY M B KOPPEKTHOW (opMme (GOopMyInpoBaTh CBOU
BO3PAXKCHHUS;

Pa3BEPHYTO M JOITMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

MMOHMMATh M HCIIOJIb30BaTh MPEHMYIIECTBA KOMaHIHONH M WHIUBUAYAJIbHOW pabOTHI MpPU pEUIeHUH
Ouosnoruueckoi npoOiaeMbl, 000CHOBBIBATH HEOOXOIMMOCTh MPUMEHEHHS TPYNIOBLIX (OPM B3aUMOIECHCTBUS
IPY PELIeHNH Y4eOHOH 3a/1a4H;

BbIOMPATh TEMATHKY U METO/bl COBMECTHBIX ACHCTBUI ¢ y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)XJIOTO 4JIeHa KOJUICKTHBA,;

MPUHUMATH IEIM COBMECTHOM NESATEIHPHOCTH, OPTaHU30BBIBATh U KOOPIUHHPOBATH JCHCTBUS MO €€
JOCTH)KEHUIO: COCTAaBIIAThH IJIaH JEHCTBHUM, paclpelesaTh Poiu C y4ETOM MHEHHUH YYaCTHHKOB, 00CYXIaTh
pe3yibTaThl COBMECTHOM paboTHI;

OLIEHUBATh KAaueCTBO CBOETO BKJIAJa M KaXXIOTO0 YYaCTHHKA KOMAaHAbI B OOIIMH pe3ynbTaT II0
pa3zpaboTaHHBIM KPUTEPUSIM;

npeJularath HOBbIE MPOEKTHI, OLICHUBATh UJEH C MO3UIMHU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON
3HaYMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETHUECKOE IIOBEJICHHE B PA3JIMYHBIX CHUTYAIHSX, TPOSBISATH
TBOPYECTBO U BOOOpakeHHE, OBITh MHUIIMATHBHBIM.

OBiaieHne YHUBEPCAIbHBIMH PeryIssTHBHbBIMH el CTBUAMU:

1) camoopranm3amnus:

UCMOJIb30BaTh OMOJIOTMUECKUE 3HAHUS JJISl BBIABJIECHUS NMPOOJIEM M UX PELICHUs B JKU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH II€TIEBBIE H CMBICIIOBBIC YCTAHOBKH B CBOUX JEHCTBUSX U
MOCTYIKAaX 110 OTHOIICHHUIO K )KUBOH MPHUPO/JIE, CBOEMY 370POBBIO U 3/I0POBBIO OKPYXKAIOIIUX;



CaMOCTOSITEJIBHO OCYILECTBJIATh IO3HABATEIIbHYIO JEATEIbHOCTb, BBIBIATH MPOOIEMBI, CTaBUTh U
(opMynHupoBaTh COOCTBEHHBIE 331a4K B 00Pa30BaTEIbHON NESTEIbHOCTH U JKU3HEHHBIX CUTYAIUX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PpEHIEHUs MpoOJaeMbl ¢  y4€TOM HUMEIOIUXCA PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JIaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paclIMpATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

Jies1aTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO LIMPOKOW SPYAUIMH B PAa3HBIX 00JacTAX 3HAHUH,
IIOCTOSIHHO ITOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbII YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CUTYallHsIM, BHOCUTb KOPPEKTUBBI B JCATECIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yabTaTOB LIEISM;

BJIAJIeTh HABBIKAMM I103HABaTEIbHOW pe(IeKCMM Kak OCO3HAHMS COBEPINAEMBIX JEHCTBUHA U
MBICIIUTENBHBIX MTPOLECCOB, UX PE3yJIbTATOB U OCHOBaHWM, MCHOJIb30BATh NMPUEMBI peJIEKCUU IJIs OLICHKU
CHUTYyallld, BBIOOpA BEPHOTO PEILICHHUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHU)KECHMUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHsiTHE CeOsl U APYTHX:

IIPUHUMATD ce0sl, IOHUMasi CBOU HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI APYTUX IIPY aHAIU3€ PE3YNIbTATOB IEATEIBHOCTH;

IIPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKHY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMU APYroro 4eJ0BeKa.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbraThl ocBoeHUs nporpammbel COO mno Guosorun Ha 6a30BOM ypOBHE BKJIIOUYAIOT
cneunduyeckue a1 yueOHoro npeamera «bUoJOrus» HayyHble 3HAHUS, YMEHUS M CIOCOOBI JeHCTBUH 1O
OCBOCHMIO, MHTEPIIPETALIMH U IPEoOPa30BAHUIO 3HAHUHN, BUBI JEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS
U TMPUMEHEHUIO 3HAHUN B Pa3IMYHbIX yYEOHBIX CUTYallUAX, a TAKXKE B PEAIbHBIX KU3HEHHBIX CHUTYyallMsIX,
CBSI3aHHBIX ¢ OMojorueil. B mporpammMe npenaMeTHble pe3yabTaThl IPEICTaBICHbI 10 ToJaM 00yUYeHHUS.

[IpenmeTHble pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10 knacce NONKHBI OTPaXaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MECT€ U POJM OHUOJOTHUH B CUCTEME HAayYHOI'O 3HAHUS €CTECTBEHHBIX
HayK, B (pOpMHpPOBAaHMHN COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHBI MHpPa U HAYYHOI'O MUPOBO33pPEHUS, O
BKJIaJIe POCCUMCKHX U 3apYOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIBHON rPaMOTHOCTH
YeJI0BEKa JJIs PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKpbIBaTh COJEpKAaHWE OMOJIOIMYECKHX TEPMUHOB M MOHSATHUN: XHU3Hb, KJIETKA, OPraHU3M,
MeTabonmu3M (0OOMEH BeIIeCTB M MpeBpallleHue »>SHEPIruu), TIOMeocTa3 (CaMOperyssius), ypoBHEBas
OpraHM3aIys KUBBIX CHUCTEM, CaMOBOCIPOM3BEACHHE (PENpPOAYKLHsS), HACIEACTBEHHOCTh, U3MEHUYHBOCTb,
POCT U pa3BUTHE;

yYMEHHUE Hu3JaraTb OMOJIOTHYECKHE TEOpUH (KJIETOYHasi, XPOMOCOMHAs, MyTAallMOHHAs, LEHTpAIbHAs
JIoTMa MOJIEKYJIsIpHO# 6uonorun), 3akousl (I'. Mengens, T. Moprana, H. 1. BaBunoBa) u yuenus (o 1ieHTpax
MHOT000pa3usi M TNPOUCXOXKIEHHUS KyIbTypHbIX pacteHud H. V. BaBuiioBa), ompenenstb TIpaHULBI HUX
IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BIIAJETh METOJAaMH HAay4YHOrO IO3HAaHUS B OMOJIOTHMHU: HAOIIOJACHHWE U OIHCAHHE >KUBBIX
CHUCTEM, MPOIIECCOB U SIBJICHHM, OpraHu3alysi U MpOBeIeHUE OMOJOTHYECKOT0 SKCIEPUMEHTA, BbIIBH)KEHUE
TUIOTE3bl, BBIABIEHUE 3aBUCUMOCTH MEXAY HCCIEAYyEMbIMH BEJIMYMHAMH, OOBSICHEHHE IONyYEHHBIX
pE3yJbTAaTOB, MHCIIOJIB30BAHHBIX HAYYHBIX IIOHATHH, TEOPHMH M 3aKOHOB, yYMEHME [€laTh BBIBOABI Ha
OCHOBaHUU TOJYYEHHBIX PE3YJIHTATOB;

YMEHHE BBIIENATH CYIIECTBEHHbIE IPU3HAKK BHUPYCOB, KIETOK MPOKAPUOT U  IYKapHUoT,
OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH TMpPOILIECCOB: OOMEHa BEIIeCTB U



IPEBPALLCHHs SHEPTUU B KIIETKE, (POTOCHHTE3a, IUIACTHYECKOr0 M AHEPreTHYECKOro 0OMeHa, XeMOCHHTE3a,
MHTO3a, MeH03a, OIIOJOTBOPEHUS, PA3MHOXKEHNU S, UHUBHlyaIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHE3);

YMEHHUE IPUMEHSTh MTOJIy4YeHHbIC 3HAHUS U1 OOBSCHEHUs OMOIOTNYECKUX MPOLIECCOB U ABICHUM, AJIs
NPUHATHS MPAKTHYECKUX PEIICHUH B TMOBCEIHEBHOW XKU3HHU C ILEJbI0 oOecrieueHHst 0€30MacHOCTH CBOETO
3II0pOBBsSI M 37I0POBbS OKPY)KAIOLIUX JIIOACH, COOMIONEHUSI HOPM TPaMOTHOTO MOBEICHHS B OKpYXKaromien
HOPUPOIHOIN cpene, MOHMMaHUE HEOOXOAMMOCTH MCIIOJIb30BaHMs JOCTHIKEHUM COBpPEMEHHOH Ouosioruu u
OMOTEXHOJIOTMH AJI PAllMOHAIIBHOTO IIPUPOIONIOIb30BaAHHUS;

YMEHHUE pelaTh >JIEMEHTAapHbIE T€HETHUECKHE 3aJauyd Ha MOHO- M JIUTHOPUIHOE CKpEIlMBaHHE,
CLEIUIEHHOE HACJIEI0BAaHUE, COCTABIATH CXEMbl MOHOTMOPUIHOTO CKpEIIMBAHMS JUIsl IpEICKa3aHUs
HacJIeI0BaHMsl IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBINOJHATH Ja0OpaTOpHblE M NpakTUUecKue paboThl, cOOMOAATh IpaBUiIa HpU pabore ¢
y4eOHBIM U JIA00PATOPHBIM 000PYAOBAHUEM;

YMEHHUE KPUTHYECKU OLEHHBATH U MHTEPIPETUPOBATH MH(GOPMAIMIO OHMOJIOTMYECKOTO COAEp KaHus,
BKJIIOYAIOILYIO0 IICEBIOHAYYHBIE 3HAHMsI W3 Pa3IMYHBIX HMCTOYHMKOB (CpelICcTBa MAaccoBOM HHGopMmauuu,
HAY4YHO-TIOMYJISIPHbIE MaTE€PHaJIbl), STUUECKUE ACTIEKThl COBPEMEHHBIX UCCIIE0BAaHUM B OMOJIOTMH, METULIMHE,
OHMOTEXHOJIOTHM;

yMEHHE CO37[aBaTh COOCTBEHHBbIC MUCHMEHHBICE M YCTHBIE COOOIIEHUs, 00001Ias OMOJIOTHYECKYIO
UH(POPMALIMIO U3 HECKOJIBKUX UCTOUHUKOB, 'PAMOTHO MCIOJIb30BaTh MOHATUHHBIN anmnapaT OMOJIOTHH.

[IpenmeTtHble pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11 Knacce NOIKHbBI OTPaXaTh:

c(OPMHPOBAHHOCTh 3HAHUK O MECTE W POJM OWOJIOTHMH B CUCTEME HAayYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B ()OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KAapTHHBI MHpA M HAYYHOTO MHPOBO33PEHHS, O
BKJIa/I€ POCCUNCKUX U 3apyOeKHbIX YUEHBIX-OMOJI0r0B B pa3BUTHE OMOJIOIUH, (YHKIMOHAIBHON IPaMOTHOCTH
YeJioBeKa Uil pelleHUs KU3HEHHBIX 3a/1a4;

YMEHHE PAcKpBIBATh COJIEP)KAaHNE OMOJIOTHUECKUX TEPMHUHOB U MOHSATHI: BUJI, MOIYJISAUS, TeHO(DOH T,
OBOITIOINS, JIBIDKYIIUE CHJIBI ((DAaKTOPBI) IBOJIIOIMH, MPUCTIOCOOIEHHOCTh OPraHW3MOB, BHJI000pa30BaHHE,
9KOJIOTHYECKHE (aKTOpbl, DSKOCHUCTEMA, IPOJIYLEHTbl, KOHCYMEHTBI, PpEAYLEHThl, LeNu MUTaHUS,
9KOJIOTMYECKasl MUpamMuia, OMoreoleHos3, buocdepa;

YMEHHE H3jaratb Ouonorndyeckue Teopuu (dBomronuoHHas teopus Y. JlapBuHa, CHHTETHYECKas
TEOpHsl HBOJIIOLINH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsiieBoro cxojactsa K. M. bapa, uepenoBanus rmaBHbIX
HanpasieHuil u nyreit sBomoruu A. H. Cesepriosa, yuenust o 6uocdepe B. . Bepnanckoro), onpenensits
I'PaHUIIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJaJeTh METOJAaM{ HAy4YHOI'O IO3HAaHUS B OMOJIOrMM: HAOIIOJEHHWE U OMNMCAHHUE >KUBBIX
CHUCTEM, MPOIIECCOB U SIBJICHUI, OpraHu3anys U MpoBeJeHNE OMOJOTHYECKOr0 3KCIEPHUMEHTA, BbIIBUKEHUE
TUIIOTE3bl, BBIABICHHE 3aBUCHUMOCTH MEXIY HCCIEAyeMbIMH BEJTMYMHAMH, OOBSICHEHUE IOJyUYeHHBIX
pe3ysbTaTOB, HCIOJb30BAHHBIX HAYUHBIX IOHSATHH, TEOpUH U 3aKOHOB, YMEHME JelaTh BBIBOJBI Ha
OCHOBaHUU NOJYyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJIENSATH CYIIECTBEHHBIE TIPU3HAKN CTPOCHUS OMOIOTHIECKUX OOBEKTOB: BUAOB, TOMYJISIIHA,
IPOJAYLIEHTOB, KOHCYMEHTOB, pEIyLIEHTOB, OMOT€OLIEHO30B U HKOCUCTEM, OCOOCHHOCTH IPOIECCOB:
HACJIC/ICTBEHHOM  W3MEHYMBOCTH, €CTECTBEHHOIo O0TOOpa, BUA000pa30BaHUS, MPUCHOCOOIEHHOCTH
OpPraHU3MOB, JEHCTBUS SKOJIOIMYECKUX (PAaKTOPOB HAa OPraHMU3MBI, MIEPEHOCA BEIIECTB M MOTOKA SHEPruu B
9KOCUCTEMAaX, AHTPOINOIEHHBIX W3MEHEHHH B JKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BEIECTB M
OMOreOXMMHYECKHX IIMKIOB B Onocdepe;

YMEHHUE NPUMEHATh MOJyYeHHbIe 3HAHUA JUI1 OOBSICHEHUSI OMOJIOTHYECKUX MPOLIECCOB U SBICHUM, IS
NPUHATHS TIPAKTHYECKUX PEIICHUH B TOBCEIHEBHOW JKMU3HU C IIENBI0 00ECTIeYeHHs Oe301MacHOCTH CBOETO
310pOBbS. M 3JI0POBBSl OKPYXKAIOUIMX Jt0JIeH, COOMIOAEHHs] HOPM IPaMOTHOTO TOBEJIEHUS B OKpY’Karollen
NPUPOIHOI cpele, MOHUMaHWE HEOOXOAMMOCTH HCIIOIB30BaHMS JAOCTHKEHUNA COBPEMEHHON OMOJOTMM s
paLMOHATIBHOTO MPUPOIONIOIb30BAHUS;

YMEHHUE pelaTh JJIeMEHTapHble OMOJOTMYECKHE 3aJaud, COCTaBJATh CXEMBbl IepeHOca BELIECTB U
SHEPruM B 3KocHucTeMax (LenH MUTaHus);

YMEHHE BBIMOJHATh J1a00OpaTOpHblE W MpaKTHUecKue paldoThl, cOON0naTh IpaBuia Hpu padoTe ¢
y4eOHBIM U JIaOOPaTOPHBIM 00OPYOBAHUEM;



YMEHHE KPUTUYECKH OIICHUBATh W MHTEPIPETHPOBATH MH(OPMAIMIO OMOJOTHYECKOTO CONEPKAHHMS,
BKITIOYAIOIYI0 TICEBIOHAYYHBIC 3HAHHS W3 Pa3IMYHBIX HWCTOYHHKOB (CpEICTBAa MAacCOBOW HWH(OpMAINH,
HAYYHO-TIOMYJISIPHBIE MaTepHalIbl), pACCMATPHUBAThH TJIOOATBHBIC YKOJIOTHYECKHE MTPOOIEMBI COBPEMEHHOCTH,
(bopMHpOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3ULIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIC COOOIIEHUs, 0000Imas OHOIOTHYECKYIO
UH(POPMAIIHIO U3 HECKOJIBKUX NCTOYHUKOB, IPAMOTHO UCIOJIb30BATh MOHSATHWHBIN amapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHnoBanue
KonTpoa (undposbie)
n/ pa3aesioB U TeM IIpakTHyeck
Bcero | bHBIE oOpa3oBaTe/ibHbIE
1| MPOrpamMmbl ue padoTbl
padoTbI pecypchl
bubmuoreka [JOK
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/7f41c2
92
bu6mmoreka [IOK
KuBble CUCTEMBI U
2 1 https://m.edsoo.ru/7f41c2
WX OpraHu3aIus
92
XHUMHUYECKHUHN COCTaB bubmmorexa [IOK
3 8 1 https://m.edsoo.ru/7f41c2
U CTPOCHHE KIIETKU 92
KuzHenesaTenbHOCTh bubnnorexa [IOK
4 6 https://m.edsoo.ru/7f41c2
KIIETKH
92
Pazmuoxxenue u
MBIV HO® bubmuorexa [JOK
5 4 5 1 https://m.edsoo.ru/7f41c2
pa3BUTHE 92
OpPraHu3MoOB o
HacnencrBeHHOCTE U bu6mmoreka [IOK
6 U3MEHYMBOCTh 8 1.5 https://m.edsoo.ru/7f41c2
OpraHu3MoB 92
Cenexnus
bu6mmoreka [JOK
OpTaHU3MOB.
7 3 https://m.edsoo.ru/7f41c2
OCHOBEI o
OMOTEXHOJIOTUU —
bu6mmoreka [IOK
8 PesepBHoe Bpems 1 https://m.edsoo.ru/7f41c2
92
OBIIEE KOJIMYECTBO
YACOBIIO 34 0 4
ITPOI'PAMME
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11 KIIACC

N HaumenoBan | KosmnuyecTBo 4acos DJIeKTPOHHBbIE
" | We pa3aesioB H (undpoBbIe)
n/ Bcer Konrpoabnsl | IlpakTnuyeck
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThlI ue padoTbl
NPOrpamMmbl pecypcsbl
S BOIIOLILOHHA bu6mmoreka [JOK
1 t 9 1 https://m.edsoo.ru/7f41lcc
st Ouonorus
74
Bo3HukHOBEHU
J— bubmuoreka [JOK
2 P 9 0.5 https://m.edsoo.ru/7f41cc
KU3HU Ha
74
3emuiie
Opranusmel 1 bubnuotexa [JOK
3 OKpY KaroIas 5 1 https://m.edsoo.ru/7f41lcc
cpena 74
CooOmectBa u bu6mmoreka [IOK
4 IKOJIOTUYECKUE 9 https://m.edsoo.ru/7f41cc
CHCTEMBI 74
PesenBHOe bu6mmoreka [IOK
5 P 2 https://m.edsoo.ru/7f41cc
BpeMs 74
OBILEE
KOJIMYECTBO
34 0 2.5
YACOBIIO

I[TPOT'PAMME



https://m.edsoo.ru/7f41cc74
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Cusornazos, B.W. buonorusi: O6mias 6uosnorus. 10 ki1.: ba3zoBslil ypoBeHb:
yueonuk / B.W. CuBormnazos, 1.b. Aradonosa, E.T. 3axaposa. - M.: JIpoda,
2020. - 256 c.

Cusornazos, B.W. buonorus: O0uas 6uonorus 11 kin.: ba3oBblil ypoBeHb:
yueOnuk / B.W. CuBornazos, .b. Aragonosa, E.T. 3axaposa. - M.: Jlpoda,
2021. - 208 c.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/subject/5/5/

http://www.en.edu.ru

https://content.edsoo.ru/lab/

http://www.school.edu.ru

http://www.fipi.ru/

http://www.rustest.ru/

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

https://biol1-vpr.sdamgia.ru/

bu6mmoreka [JOK

https://urok.apkpro.ru/



